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AN hUiHlI FNriJ ( 1 Ml R\ lU^SICJW 
Dr John Fothtrf^dl an I hts 1 ri nd ( hapler% im 
highteentii century lift B) Dr R H nf,stt n 
Fox Pp xxi\+4'^4 (I )ndt n MncmilDn 
and Co Ltd igtg ) Price 2 1 net 

M ORt than iny other peiiod Ihi e ^hteenth 
century is rich tn mem >irs ind biu{,ri| hicnl 
history and from these sourtes hssc lieen i bt lined 
most of our facts regsrding the mode of lift the 
characters and the ment il activities of those who 
were represent itivc of thit age But estim lUs 
of the lives ind work of phvsiciins nave n>t 
appeared so frequentlv iltho igh many med cal 
then in the eighteenth cintur^ influenced tht 
sOaal life of their period profoundly enough to 
merit a biogr iphical memoir 

The life of Dr John 1 othc rj, 11 is i ise 
m point and the book itndrr icview is 1 
sraluable contribution to the bu gr iphn il his 
tOry of medicine Fothergill is fully worths of 
the au*e Dr Fox has bestowed upon his h story 
foTi in a sense, he was represent ti\e of his age 
and orofession He occupied i respect ible if 
not a commanding position m medicine he w is 
over ready to promote with his pursi and influ 
cone the daitns of science and in an age when 
few paid attention to public health ind Question 
he ytn in anergebc and enlightened reformer 
3fhdrs^ notably Lettsom, have essayed the 
lit 4if Fotoermn, but we do not remember 
It in widch the chancter of the great 
pkyaicuin is depicted with more accuracy 

may be cpnaidered frem 
the physician, the 
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shari of public pat- 
s th It hive been h indcd 
'xfffexTS /o ha\e been shrtwd ind 
observer of the clinical phenomenn of 
But to judf^e from the sc inl> ind hastily 
composed medic il writings left b) I othtrgill he 
d^cs not ^ppenr to h'lve been i sij^'icious srien 
tilic thinker nor h'is he contributed much to the 
id\ ince of medicine He was content to cling 
to the tridilions of the old clinician ind was 
uninfluenced h) the idvinces that were being 
madt m the study of morbid inalomy as an aid 
to the d agnosis md tre itment of disease As a 
phvsicnn he belongs to the chss of which Richard 
Warren Henry Rev ell Revnolds md Sir Henry 
Halford were leaders but he tannot be assigned 
1 place among the great men who advanced medi- 
cine siuh IS M itthew Hailhe William Frout and 
Richird Bright 

r<tlcrj„ill s position in science w is not unlike 
thit of Sir Joseph Banks whose influence more 
than i tual scientific worl pt rformed, produced a 
salut ir\ iffect on British sc r uc in the eighteenth 
centur> Botany interested f im keenly, and nearly 
ill tfe time he could snitch from hta medical 
commitments was devoted to the cultivation of 
his f imius girden of thirty acres at Upton Park 
where fifteen gardeners were continually cm* 
plovtd Tothergills e i itc at Upton Park was 
no mere pleasure gard n devised for the purpose 
of social cntertainmuit, but a nursery for the 
reinng of shrubs ind plants brought from all 
parts of the world by odlectors in Fothergill 's 
pay In this way he was responsible for the intn 
duction of many varieties which can be seen 
anv garden at the present day 
Besides medic oe ap4 boUny, Dr 
full account of 1 0theiiill*8 work in education . 
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PHYSICS IN WAR. 

Les Applicaitons de la Phystque pendant la 
Guerre. By H. Vigcneron. Pp- 
(Farib : Masson et Cie, 1919.} Price 7 francs 
net. 

A BOOK with this title, appearing^ so soon 
after the termination of hostilities, could 
scarcely fail to excite coniiderable interest. The 
public in general and people with a scientihc turn 
of mind m particular have been \aguely aware 
that, during the war, much work has b^n done 
in applying scientific principles to military pur- 
pQ^s. In this country, as well as in Allied 
countries, there have been spread, in spite of the 
censorship, most exaggerated and distorted 
accounts of the practical results of these experi- 
ments. Here, then, in this book, it might ha\e 
been suppbsed, would be afforded an opportunity 
of testing the truth of the rumours which ha\c 
been current. To a reader in this frame of mind 
a perusal of the book will he somewhat disap- 
pointing. There are no great rc\elalions, and il 
IS a little difficult to see why the French <*ensor- 
ship would not allow the author to publish the 
major portion of the contents during the w'ar as 
he desired. The important subject of submarine 
detection and destruction, for exiimple, is dealt 
with in a couple of pages There is internal 
evidence that this does not arise from lack of 
knowledge on the p.irt of the author, but rather 
from the operation of the censorship, which can 
have been removed in a ^e^y limited sense only. 
The author has, no doubt, been strioiislv handi- 
capped in this wa\, for the French authorities 
appear to have l^en much more strict than out 
own- 

M X'igneron, in his preface, very properly lays 
stress on the important part plaved in the war 
by those men of science who, l>efore ihc war, 
conducted speculative research without thought 
of the possibility of its practical application, and 
were forced by circumstances to join hands 
with the “tethniciens,** as he calls them. This 
alliance has produced far-reaching results, and 
there will be general agreement with the author 
that it should be fostered and perpetuated. The 
work of pnreU scientific workers is very liable 
to be lost sight of when it becomes absorbed in 
industry . Om feels that M Vigneron would 
have been abb t<> do more justice to them had 
he delayed publuaium until it was permissible to 
refer more expliutU to their work. The author 
is evidently a believer in the practical fruits of 
pure licienoc, and his .idvocacy of the methods of 
the General Elcctru Co. of Schenectady in 
this respect is sound 

Th^ first of the seven sections of the present 
Volurtte deals principally with the applications 
of optics for military purjxvses. Of particular 
inter^ arc the chapters concerning rangefinders, 
and the many and ''aried uses of photography in 
warfare. Oine misses, how*ever, any adequate 
reference to modem methods of signalling, buch 
as those with infra-rti and uhra-violet light, 
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in\ented by Prof. R. W, Wood. Sectioim z 
and 3 are ^voted, respectively, to the aerial and 
submarine aspects of war, and contain many in- 
teresting facts and diagrams. ^ There is a 
section on artillery and projectiles, containing 
much information, most of which was probably 
available before the war. The sixth section, on 
wireless telegrapdiy, is shorter than might have 
been expected, but gives an interesting outline 
of present methods, including the use of therm- 
ionic valves as oscillators and amplifiers. There 
IS merely a mention of wireless telephony, which 
actually' came into considerable practical use 
during the war. Localisatiqn^ of foreign materials 
in the human body, mainly' means of X-rays* 
forms the subject of the last chapter. 

The l>ook is interesting and well written. 
It IS illustrated with many good diagrams and 
photographic reproductions, which arc explained 
clearly in the text. What is lacking with regard 
to “secret’* developments the author will, we 
hope, t<ike up in a subsequent volume. 

EXPKRIMNNTAL RKSEARCHhS ON GL 4 SS. 
Expertmenial Researches Carried Out i» the 
Department of Glass Techfwlogv, University of 
Sheffield Vol. 1., 1917-18. (Reprinted from 
the Journal ot the Society of Glass Tech- 
nology.) Pp 111+178. (Sheffield: The Uni- 
versity, n.d j 

D r. W K. S. TURN hr is u> be congratulated 
upon the success which has attended the 
formation of the JX'partment of Glass Technology, 
Sheffield University, of which he is the head, and 
of the Society of (Jlass T'erhnologv, of which he is 
setretary, and in ihe foundation of which he played 
a leading part. The rc^sult.s of the expenmen taf 
researches earned out in the department are now 
icprinted from the journal of the society, together 
with certain reports to the council of the uni- 
V ersity . 

Glass IS a peculiarly elusive subject for scienlific 
investigation, but neither man of science, techno- 
logist, nor practical worker will deny that it is a 
fascinating one. We know practically nothing 
about the nature of glass, and in this respect we 
are much in the position of the metallurgists prior 
to the introduction of thermal and micrographic 
methods of investicalion. We have as yet no 
key to the constitution of glass, and this must bd 
sought in the purely scientific study of simple 
mixtures rather than in the investigation of com- 
plex glasses, which experience has proved to be 
practically useful. 

At the beginning of the war very little informa- 
tion was available with regard even to the essential 
facts relating to scientific glassware, miners' 
lamps, and electric bulbs, .which our glass manu- 
facturers were called upon to supply vvith the least 
possible delay. Which vvas the best of the vari- 
ous brands of beakers and flasks at the moment in 
everyday use in chemical laboratories % was a 
question to which onlv the vaguest answer could 
be given. As to how these glasses shoufa 
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anneal ao as to withstand the strain of laboratory 
use nothing was known at all 
The researches which are now republished relate 
mainly to the practical class of problems. The 
seven papers on the testing of laboratory glass- 
ware contain information which has been of the 
greatest value to glass manufacturers. The> 
should also be very carefully studied by c\ervone 
engaj^ed in analytical work. The attention of 
chemists and physicists is also directed to some 
interesting papers relating to the calibration of 
volumetric apparatus and to blowpipe work 
Experimental work in connection with refrac- 
tory materials, futriace problems, etc., is also 
being undertaken, but only preliminary notes on 
the results are as ycl^kvailable. 

The publication contains an atiount of the 
educational activities of the department, whuh 
Includes a school of instruction in blowpipe work. 

Af W T. 

PHY SICA L CHE MIS TR Y 
(l) lexUhook of Physical (licnii^fry, Prof. 

A. T. Lincoln. Pp. via +547 (London: (» Cm 
Harrap and Co., Ltd., 1918 ) Price 12s. fjJ, 
net. 

(3) Outlines of Theoretical Che mis try, B) Dr. 
F. H. Getman. Second edition, thoroughly 
re\ised and enlarged. Pp. x\i 1 S39* (New 
York : John Wiley and ^ns, Inc: ; I.ondon : 
Chapman and Hall, Ltd , 191K ) Price if)5. od. 
net. 

I N the matter of text-books, ph}sical chcmistr\ 
seems to be c'oming into its own. It is a 
healthy sign. Not, indeed, that mere numbers 
of text-books are any trustworlh} measure of iht 
growth and vigour of a science, nor is the un- 
restricted compilation of them to be encouraged, 
but physical chemistry is a relativoh ^outhful 
science, and there is still ample room lor in- 
dividual exposition of the subject. 

We have before us two general test -books of 
physical chemistry of moderate si^e and scope, 
and it may be said at once that Ixuh can be 
recommended to students who are commencing 
the subject. In books of this kind the great 
difficulty for the writer is to know w’hat to 
exclude, for, of course, much has to be excluded, 
and no very detailed discussion of any problem 
is possible. The two books, although of much 
the same ** standard,” naturally exhibit their in- 
dividuality in this respect. Ihere is one point 
which should not be overlooked : lx)th Ixioks are 
by African authors. It is evident that physical 
chemistry is taken much more seriously in 
America than it Is in our own country. The fact 
is that the Americans, like the Germans before 
them, have realised the fundamental importance 
of physico-chemical thinking, not only lor advance 
on the theoretiOai side, but equally so for technical 
and industrial progress. 

(1) Prof. Lincoln’s book is well written, and the 
ftmdamental principles are clearly developed and 
explitined. C>onsiderabIe attention is paid to the 
laboratory side of the' subject. There are a few 
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historical references, which gi\e added interest 
to the text. Without going into detail, it may 
be said that optical properties are particularly 
w'ell treated, as is al^ general problem of 
heterogeneous equilibrium — e.g, the phase rule 
and its manifold applications, the principles of 
fractional distillation, and the solubility relations 
of three components. (In the last connection a 
particularly good account is given of the use of 
the triangular diagram.) There is likewise a 
fairly comprehensive discussion of colloids, of non- 
aqueous solutions, and of the ionising piower of 
a solvent. Except in a tew sections, only the 
most elementary mathematics is employed. This 
makes the book very suitable for those beginning 
the subject, but, of course, limits its M'ope. There 
•Vre a few misprints — c.g. Frick for Fick on 
p 4^4 and a rather remarkable statement on 
p. 378 in connection with hydration, which is not 
quite what the author intends. 'Ihe absence of 
a name index is perhaps a drawback, and the 
Use of the term heuMone as a translation of 
irtiriMc/oniing is to be deprecated. 

(2) Dr. (iclman*s book, w’hich now reaches 
Us second edition, is an excellent exposition of 
physical chemistry for those commencing the 
subject \gain only elementary mathematics is 
used, and, although numerous thermodynamical 
results ate quoted and applied, the author has not 
attempted an\ sjstem.itic treatment of the prin- 
ciples of Ihennodynamics which would have taken 
him he\ond the general aim and scope of the 
book It may be mentioned that the subject of 
Londiutioii of electricity through gases is gnen 
much more prominence than is usual in a book 
of this kind- The same thing is true of the 
subjicls radio-activilv, alomic structure, polarisa- 
tion, and photochemistry. The results of modern 
research luive been incorporated in a skilful 
m.mner, and the student is frequently referred to 
original sources for furthei information. The 
presentation of the v\hole subject is consequently 
\erv much up to date Ea*'h chapter is furnished 
with d set of pioblems which wmH be of good 
service in enabling the student to grasp 
thoroughly the meaning of what he reads. 

W. C. HcC. Lewis. 


OUR BOOKSHELF. 

Ft \t‘hotfk on PttufLal Astronomy. By Prof. 
George L. Hosmer, Second edition, "revised. 
Pp. 1x4-205. (New York; John Wiley and 
Sons, Inc. ; London ; Chapman and Hall, Ltd., 
J917 ) Price 9c. 6d net. 

The professed object of the author was to satisfy 
the requirements of civil engineering students, 
who are unlikely to take up a more advanced 
study, of astronomy, and to produce a text-book 
intermediate between those formally devoted to 
astronomy and geodesy, and the short chapter 
on astronomy generally to he met with in works 
on surveying. By the lucidity of the explana- 
tions and the simplicity of the general treatment 
of the subject, the book seems well adapted to 
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the needs of such students, and sug]£^ests com 
pan son with the work on astronomy by the late 
Hugh Godfray which his held the fi^d in our 
universities for so many }ears A good deil of 
space IS wisely devoted to the chapter on time 
for the experience of teachers generally will con 
firm the remark made m the preface that this 
subject seems to cause the student more difficulty 
than any other branch of practic'd astronomy 
TTie young student of spherical trigonometr> 
entering upon the practical solution of triangles 
IS sometimes a little bewildered by the number 
and variety of the formulse put before him for 
die determination of an angle from three gisen 
sides, by means of the halved sine cosine tan 

B snt etc A somewhat novel feature of Prof 
osmer s work is a short discussion of the con 
ditions under which one of these is to be pre 
ferred to the others 

To each chapter is appended a small collection 
of examines some numerical some calculated to 
test the grasp obtained upon the subject matter 
of the chapter These should be of gre it assist 
ance to the student H B G 

History of the Jhrory of Numbers Vol 1 
Divtsthtltiy and Prtmaliiy Publication No 256 
By Prof I F Dickson Pp xii + 486 (Wash 
ington C irnegie Institution of Washington 
1919 ) 

This work ippc irs to be a chronological encyclo 
pfiedia rather than a history as that word is 
usually understood Prof Dickson has aimed 
at giving rtferenccs to all papers bearing on the 
subject ind in most cases he has given a sum 
marv of the contents 

These pipers are so numerous thit the need 
for brevity has forced the author into a style 
which IS often ibrupt ind occasionally irritating 
but the subject m ittcr will be found invaluable 
by all who aim it original work in the theory of 
numbers 

Ihc volume begins with an account of the 
theorv of perfect numbers ^ these are now of 
histone d interest only but the quest for all per 
feet numbers has proved one of the greatest 
dnving forces in the general theory erf numbers 
The next topic includes the theorems of Ferm it 
and of W ilson it is remarkable that the first proof 
known of the one and the first enunciation of the 
other are both due to I eibniz 

Fhe section on indices bimmiial congruences 
and circulating dtcimals includes a large number 
of writings of an unusually miscellaneous char- 
acter and the reader will find that this source 
contains much information which has not been 
easily accessible hitherto 
The most elaborate chapter bears the title 
Sum and Number of Divisprs ' and this 
chapter contains many references to the analytical 
theory of numbers which has grown so rapidly 
of late years On ♦he othec hand, recent work 

* Cr^ki f thm nambtr to b« oqual 

to tho MA of lU divlaon lorcxam^c wo Koto 
6 » r+»+3 
»8»i+»+4+7+ 4 
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on prime number theory is but lightly sketched,, 
and rightly so inasmuch as the treatise by 
Landau and subsequent reports have provided au 
the necessary material 

Physical Laboratory Experiments for Engineer^ 
mg Students By Prof Samuel Sheldon and 
Prof Lnch Hausmann Part 1 Mechanics^ 
Sound Hiat and Light Pp V+X34 (Ldn- 
don Constable and Co , Ltd , 1919 ) Price 
65 net 

This book prepared for use m the Polytechnic 
Institute of Brooklyn is suitable for candidates 
for engineering degrees who have already pur- 
sued laboratory courses in physics ‘Each ex- 
periment has been chosen bemuse of its close 
connection with engineering work and in many 
cases the theoretical result may be calculated 
from the constants of the apparatus with which 
that result obtained by experiment may readily 
be compared As these two results approach to 
an equality the student gains confidence m the 
apparatus OHifidence in the theory, and con 
fidence in himself This is well said There 
can be no doubt that many students lose not only 
confidence but also interest in physics when they 
find that owing to ineffiiient apparatus results of 
reason ible iccuracy cannot be obtained Ihe 
experiments here described are well selected and 
IS apparitus of engineering design has been 
chosen the equipment with ordinary care in use 
should continue to give sufficient accuracy 
Special mention miy ^ made of the ipparatus 
for the stud> of the harmonic motion of i rotat 
ing system which appears to be unknown to 
British instrument makers The book is printed 
on good paper and is well illustrated 

H S A 

J he North Riding of 1 or] dim By Capt \\ J 
Weslon Pp viii + 161 (Cimbridge At the 
University Press 1919 ) Price 2s net 
In view of the time which has elapsed Since the 
greater proportion of these well known county 
geographies were issued one h id almost feared 
that the greatest lountj had been overlooked It 
is now apparent that three volumes will be issued 
for Yorkshire one for cich Riding and the first 
of these dealing with the North Riding has 
just appeared As we arc furlv familiar with all 
that have previously been published it is a pleasure 
to be able to state that this is one of the best 
the author seems to have had a better grasp of 
the object of the work he has had in hand result- 
ing in a v<rfume which is much more a geography 
than a guide-book Ihe illustrations are numer- 
ous and well chosen , misprints, as usual, are few 
— which makes that in the word Montreal on 
p 58 all the more glaring The only statement 
we cannot agree with is in reference to the 
raised beach at Saltbum, which is now known 
to be a kitchen midden The colouring of the 
geological map at the end, for which the author 
18 not responsible, does not seem quite e& success- 
ful as wiffi the maps in the earlier volumes 
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LETTERS ro THE EDITOR 

{The £d$tor doe^ not hold htmself responubU for 
opiftMons Expressed by hts correspondents Neither 
can be undertake to return or to correspond nth 
the wnte'r% of re^t i ted manuscripts intended for 
ihu or any other part of Naturk No notice is 
taken of anonymous < onimuntcattons ] 

Tlie CxotoskNi at BatHeuI 

Thf reports referred to m Natiri of Vuf^ust 2S 
(p oi the eftects obvrveel iL Denmerk HiJJ 

NorvMch, end elsewhere b\ iho explosion rf \ mum 
tion dumo at BulleuI at r fo nm tj M 1 on 
Auf^st 8 sufi’^cst th it those efTeits du< m anl> 

to earth tremors ciustd b\ the exnlos on fiinre th< 
rattling of windows, rxtcnding m one case throughout 
two and a half miniitfs, is alone mentioned Here 
however at Hirpend^n and also at I uton and 
SUvonage, an ictual sound of a very m irked 
character w is heard The first impussion pioduiad 
in mv own 1 1st was that a ceiling 01 heaw picture 
had fallen in one of thf uoptr rooms ind 1 U once 
went round the houst to iscorlain if th^t was tht 
CISC Fvervone in the inirntdiate nt ighbourhood 
«eems to have hf ud the noise eainllv i U ir!\ and it 
was very genenlh ittnbutfd at fust to in xplosion 
of a futorv or munition dump foui to six miUs dis 
tant Thf noise which mi\ have hstfd two sf rends 
was prt ceded bv a lesser sound or txrhips onl\ a 
tremor which made one inlicioate tint sonii thing 
was coming This of course is usuil in the cise of 
explosions Sprxf fr Picki KiNt 

Harpt nden Herts 

British Wstl-worms 

1 ROM facts winch h«ve recently come to h^ht, 1 
am led to believe that there is a good dt d vet to bt 
learned about the Ohgocfidets which occur in our wells 
and water-supplies It is now manv veirs since I 
directed ittcntion to the occurrence of Fachydnlus 
(Lwnbnallus) subterrafuus Vejd , in t ip water ind 
elsewhere Iho first well-worm to be discovfrtd in 
the country was named by me Diachacia curviseiosa 
It was afterwards diw.overed that it belonged to the 
Haplotixt^, and is now known as Haplotaxts 
curvtsetosa Friend In spite of Michaclsen s con 
elusion to the contrary this is quite a distinct worm 
from Haplotaxis gordioides which I have found m 
this country \nother well-worm^ the description of 
which may be expected to appeal shortly m the 
^arterly Journal of the Microscopical bocietv is 
AnagasUr fontinalis, Friend, which has been found 
in East Anglia I have notes of other species of 
worms found in water, mduding Rhynchelmis taken 
in Hampshire, and some which nave not been named 
for want of perfect matenal As 1 am now engaged 
on the preparation of a monograph of British 
Oligodhsits It seems very desirable that our know 
ledge of this branch of the sub^t should be per 
footed, and it would be esteemed a guat favour if 
persons who find worms in their wells pumps taps, 
and wateMupply would send me the ^mc for 
idmtlfication and record HaOFRic Frifnd 

“Cathay,” Solihull, August 29 


THE PROTECTION OF OUR KFY ' 
INDUSTRirS 

I T has long* been foreseen that one of the 
immediate consequences of peace would be 
to subject t^s country to a flood of manufactured 
articles from Germany It has been known for 
some time past that German manufacturers were 
prepanng, by every means in their power, to 
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recover and retain their former hold on our home 
markets They were steadily accumulating 
stocks to be dumped * m Great Britain on the 
first possible opportunity It was a policy of 
despair, but it was the only policy open to them 
The s ilvation of ctrt nn of their industries de- 
pended on their being able to thwart by fair 
means or foul, tht expansion of such of these 
industries as the exigencies of war had called into 
existence m this countrv Our national welfare, 
indeed, was bound up in these industries The 
country was quick to recognise their importance, 
and the fiovcrnment responded to public pressure 
b\ the steps It took to foster then initiation 
ind development Some of these steps were of 
pirimount necessity as war me isures, hut they 
h id a still wider significance W ith the outbreak 
of war the Empire realised, is never before, that 
it hid m large meisurc filled to perceive the full 
importance of the bearing of science upon indus- 
try Owing to a variety of causes on which it is 
no longer necessary to dwell, we had allowed our 
chief enemy to take over and graduall) to obtain 
ilmost exclusive possession of cert am kev 
industries depending upon the applications of 
physic il science, such as the manufacture of 
synthetic dyestuffs and drugs, an ilytical reagents 
ind other chemical products, optical glass and 
instruments, electrical ipparitus and magnetos 
etc We had become wholly dependent upon 
Germany for a large number of articles comprised 
under these categories which are absolutely 
essential to the prosecution of war under modern 
(onditions It speaks volumes for the innate 
genius of our race that our men of science and 
our manufacturers, when thus confronted with a 
nitional emergency, should have responded as 
they did to the country's call We have not only 
ttiumphed over difficulties which at one time 
seemtd well-nigh insuperable but, as is well 
known we have also in many cases bettered the 
example of our enemies, and certain of our manu- 
factured articles have reached i pitch of excel- 
lence which Germany ntver attained 

This pre-eminence— the fruit of so much 
anxiety and toil — ought surely to remain with us 
Our legislators would be false to their trust if 
they allowed political cxptdicncy and party 
fiction to rob the country of the position it has 
now gained through the circumstances and for- 
tune of a war which was thrust upon it The 
common sense of the nation demands that those 
industries which we have been compelled by the 
necessities of this war to establish bv a great ex- 
penditure of effort and capital and which are 
everywhere recognised as no less important in 
tunes of peace, should be preserved and fostered 
“Never again ** has become a watchword But, 
even apart from any question of security, the 
country would be blind to its opportunity if it 
allowed these “key ” industries to fall back into 
their pre-war condition The few years of their 
existence arc, however, too short to have brought 
them into a position of stabibty There is an 
enormous amount of leeway to make up One 
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cinnot expect m four jeirs tp reach the position 
which It has taken forty \ears of organisation 
skill ind enterprise on the part of Gcrnian\ to 
secure 

The country therefore will welcome the steps 
which the Bmrd of Trade has taken in con 
formity with the Prime Minister s recent state 
ment m Parliament to protect goods manufac 
tured in Great Hntdin and Irelind against 
dumping and to check inv flood of imports 
(for instance from German)) that might arise 
from a collapse of exchange so disproportionate 
to costs of production in the countrs of origin as 
to enable sales to take pine in this countrv at 
prices altogether below costs of production here 
It IS of course too much to expect that this 
action will pass unchdllehged There is a school 
of politicians in this country who like the Hour 
bons learn nothing and forget nothing Thev 
are i decreising faction it is true ind recent 
e\ents hive tended to submerge the sur\ivors 
In a few ye irs the) will be as extinct is the dodo 
It IS a significint fact thit the hscal tt lets of 
the Manchester School are ne\er cherished b) a 
real democracy 

Pending the legislation which is to be introduced 
into Parliament when it reassembles m the 
autumn the Board of Tride under the powers 
conferred upon it will is from Scotember i 
1919 prohibit the importation into the Lnited 
Kingdom of synthetic dvestuffs drugs and 

intermediates needed in their manuf icture 
also synthetic flavounngs and perfumes synthetic 
photographic chemic ils and a considerable 
number of inorganic products and medicaments 
of which the manuf icture had to be started in 
this country in consequence of the war ind which 
German m inuf icturcrs had intended to dump 
into this country is soon as trade rehtions were 
re established 

In addition to the chemical products enumer 
ated in the schedule of the proclam ition the 
Board of Tride is taking steps to protect the 
new industries dealing with optical ^.liss scien 
tifi gl issware laboratory porcelain and a 
numlicr of products of which the Germ ms b) 
\anous means some of them of a very dubious 
chancier had secured a monopoK This iction 
will no doubt iccasion greit perturbation in the 
Teutonic mind It miv even amount to dismav 
The enemy had probibl) calculated and as usuil 
mist ilculaled on prejudices which occasionalls 
seem to obscure the recognition of our true in 
terests as a friding community Tis sport to 
have the engineer hoist with his own petar 


rm ORiiANl^\TlON OF RFShiJRCH 

P ART of the s heme devised by the Depart 
ment of Scient he and Industrial Research 
for the administration of the furds placed at its 
disposal by Parliament was the formation of 
associations among groups of manufacturers ind 
a conference was held on Julv 29 of representa 
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lives of the associations already farmed for the 
purpose of discussing some of the many proUemS 
which have presented themselves in connection 
with their work 

In the absence of Mr H A L Fisher^ 
President of the Boird of Education, the chair 
was taken by Sir William McCkirmick, chairman 
of the Advisory Council Sir 1 rank Heath secre- 
tary of the Department of Scientific and Industrial 
Research was also present besides some sixty to 
seven!) represent itives A great diversity of 
subjects w IS thus represented though some, 
especially the greit chemic il industries were con 
spicuouslv unrepresented 

The meeting was inforniM' that nine research 
associitions were in operatibn eight more have 
been approved and arc only waiting the licence 
of the Board of Trade while twelve others arc 
under discussion So much having been accom 
plisbcd in the three years which have elapsed since 
the idea originated it may be assumed that a 
general approval his been given to the scheme 
by the industrial world but the initial difhculties 
ire f ir from being overcome as yet 

\mong the subjects discussed at the conference 
the first wis the formation of a records bureau 
and the second the dillicult and important one 
of the conditions of employment of research 
workers engaged by the issociations Other ques 
tions rcl it^ to i-o operation among the associa 
tioris and the amount and method of assessment 
of the subscriptions to be paid by the associated 
firms in addition to the subsidy from departmental 
funds 

The formation of a bureau of information and 
for the recording of results secured by research is 
a matter of the utmost importance In the first 
place It IS proposed that its task should consist 
n storing up the results of work done by the 
associations but even this will be found very 
expensive and not free from difficulties owing to 
the views prevalent in some quarters as to 
secret V The associitions require ccess to in 
formation of every kind and apparently the 
represent ilives assembled hive something to Icam 
with regard to the existing sources of much of 
the information th v require for throughout the 
discussion no reference was made to the magni- 
ficent journals containing both original papers 
and abstracts issued by some of the British and 
Vmtricin engineering and chemic il societies It 
seems to be recognised t]iat a large number of 
reference bbrincs will have to be established 
especially in the neighbourhood of great centres 
of industn but it ought also to be understc^ 
that every association will require a library stored 
with works of reference and especially journals 
cc^nisant of the subjects it represents indeed, 
every works which has a labor itory for researoh 
must be similarly provided All this represents a 
large outlay of money the amount of which can 
scarcely be calculated as yet 

The other serious point under discussion con- 
I cerned the interests of the separate associations, 
i ind perhaps more particularly those 'of the m 
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di\idual reseirch workers \nd here it ^\oiild be 
well to consider the difference between dtsco\er> 
and invention The former is usu illv the lesult of 
{MTOtracted inquiry by highly <;killcd and highh 
educated workers while in\cntion ind does 
ofteOf result from the recognition of a need or 
0(^>ortunity for improvement in t michinc or 
process by a mere workman ignorant of science 
in a general sense but whom long experience in 
some one industry has led to reilise the tcch 
meal difficulties peculiar to the work in which he 
has been engaged The question before the con 
fercnce was how to estimate the value of the 
services rendered by a successful employee and 
the right way to re^^fd them This is a very 
difficult problem Any system of bonuses would | 
be for various reasons undesirable and perhaps 
unfair There was agreement that the scale of 
remuneration must be liber il in order for one 
thing that the man so employed may be free 
from anxieties as to his own future Rut it is 
becoming clear to ever>one th it if industry is to 
enjoy the advantage of engaging the best brims 
of the nation this kind of calling must be made 
attractive to the rising young men and women 
At present is pointed out by the chairman the 
new research associations arc hndin^ th it there 
are not sufRctent scientific workers 1 1 go round 

THF BOURN hMOLTH MLLPIM OB I HI 
BRITISH ASSOCIATION 

T HI success of the meeting of the British 
Association which opens in Bournemouth on 
September 9 should be a foregone conclusion 
if one may judge by its appeal to the imagination 
It may be said that a scientific hislorv of the war 
will be presented Commencing with tie in 
augural address of the president (the Hon Sr 
Charles A Parsons K C B ) which will deal with 
Engineering and the \\ ir throughout the 
week the invaluable war work of men of science 
which played so magnificent a pirt m our victorv 
will be the subject of i gn it varely of lectures 
and debates Secrets which have hithirto been 
jealously preserved will be made public and it 
should be possible after the meetinji, to estimate is 
never before the enormous imfiort ince f sc ence 
in modern military operations 

Apart from questions of w ir a 1 irg proportion 
of the papers and discussions will be closely in 
touch W1& the problems and activites of the 
Empire to-day Education citizenship and 
economic and industrial difficulties will all be pro 
minent features of the programme 
There is every reason therefore to believe that 
the meeting will be of unique interest and im 
portance Whether it will be an equal success 
in point of numbers in attendance is less certain 
TTic amount of interest shown locally m the pro- 
ceedings cannot at the time of writing be said to 
have come up to expectations fhis comparative 
lack of enthusiasm is not however surprising m 
a town of so many and diverse distractions The 

NO 2601, VOL 104] 


number of applic itions for associateship ind 
membership is at present much smaller than 
anticipated but in the opinion of those competent 
to judge the eleventh hour will bring a marked 
improvement in this direction 

One of the greatest problems which the locil 
executive committee his hid to fate has been 
that of finding accommodation for visitors A 
popular stasidi resort in September inevitably 
presents extraordin iry difficulties in this respect 
Gre It efforts h ivc been m ide to di il with the 
situation and considerable public spirit has been 
displayed by hotel keepers and others m helping 
the committee in its task 

The lot il prepariUons for the meeting are well 
in hand The work of adiptmg the Municipal 
College to the needs of the \ssociation is prac- 
tically complete and better accommodation has 
probably never been provided 


7 HI PROlEiTION OB niLD BIRDS 

T he Report of the Departmental Committee 
on the Protection of Wild Birds which has 
just been issued after a considerable delay due to 
war conditions marks an important step towards 
the proper and efficient control of British bird life 
whuh has been subject to the varying and 
complu ated regulations of a long senes of 
legislitive enactments The report foreshadows 
unified and simplified lines of regulation which, if 
adopted in law ought to make the protection of 
wild birds not only more pricticable but also 
more effective Of the fresh suggestions midc by 
the expert Departmental Committee to which 
the thanks of all n ituralists arc due the most far 
reaching is that regarding the formation of a 
permincnt Ornithological Advisory Committee, 
which would sit in London and not only 
advise the Centril Authontv on ill ornithologic^ 
questions but also collect information ind con- 
trol investigations bearing uoon the ictivittes 
ind st itus of wild birds It is istounding to learn 
though it IS undoubtedly i n a par with the official 
ittitude towards scieme that the Wild Birds 
Protection Vets hive been administered without 
inv expert ornithologic il assistance except in the 
asc of Scotland Fven there the matter of advice 
seems to hav e been so to speak behind the scenes 
for there is no evident e of public acknowledgment 
of this highly technical information and advice 
01 many suggested improvements upon the old 
laws mention c in only be made of a few All birds 
ire recommended for protection during the breed 
ing season from Miy i to September i subject to 
the right of the owner or occupier but even this 
exception is abolished in the case of scheduled 
birds which m Schedule A, including more than 
fifty species are absolutely protected during the 
breeding season and in Schedule B including 
about twent) seven speacs arc absolutely pro 
tccted throughout the ycai The unifying of the 
schedules for the protection of both birds and 
egrg-s ^ vast impiovement upon the present 
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mdq>endcnce of the two groups which has led 
only to confusion while the protection of all 
birds and eggs on Sundays and the licensing of 
bird catchers and bird-dealers are rew and valu 
able suggestions It must be the hope of the 
British naturalist that as soon as possible these 
recommendations will be adopted and become the 
law of the land 


NOTES 

Wb are informed that the ccuncil of the R(val 
Society his nominited rq)resentative committees to 
deal with national (questions connected with the inter 
national unions which it is intended to form under 
the Intemationil Research Council Ihe committee 
for istronomy will consist tf the Astronomers Ro\ il 
for England Scotland and Ircl nd the Superinten 
dent of the Naulual Aim nac six members nominated 
W the Royal Society six members nominated bv the 
Royal Astionomical Soaety two members nominated 
by the Koval Sociotv of Edinburgh two members 
appointed Iv the Roval Irish Acidcmy and two 
members appoint d by the British Astronomical Asso 
nation The committee for geodesy and geophysics 
will consist of the Astionomers Royal the Director of 
the Meteorc logical Office the Director General of the 
Ordnance Survey the Hydrographer of the Nayv two 
representatives of the Royal Society of Edinburgh 
two representati\es of the Roval Irish Academe two 
member nominated by the British Association ind 
two members nominated by the Royal Society Since 
their formation these committees h ive advised the 
council of the Royal Society on the formation of the 
international unions in their respective subjects and 
nominated the delegates to the recent meeting 
at Prus«iels The federated Counal for Pure and 
Applied Chemistry was also recognised as the national 
committee on that subject As regards other subjects 
similar committees will no doubt be established But 
no definite proposals having been submitted by any 
country no action has hitmrto been taken and the 
powers of the delegates attending the mettng at the 
invitation of the council of the Royal Soaetv were 
limited to the obtaining of information with regard 
to the views of other countries concerning the estab 
hshment of international unions The recommenda 
tions made only express the personal views of dele 
gates attending the confet^nce and will no doubt be 
sulmitted to the piopor authonbes before any action 
IS taken 

At the death of Prof Milne in 1913 the BriUsh 
Association Seismological Committee decided to mam 
tain the work at bhide both the actual observations 
w ith sc smographs and the coIlaUon of *e8ults f om 
the Milne stations scattered over the globe The 
seismographs were mounted in a disused stable the 
clertcal and computational work was earned on m 
an annexe built to the dwelling hou^ by the hberalitv 
of the late Mr M H Gray Mr J H Burgess and 
Mr S W Prmg two residents in the neighbourhood 
who had worked with Prof Milne were able to 
devote part of their time to the work under the 
general suponntendenoe of the committee The wir 
steadily rendered this arrangement more and more 
difficult Mr Burgess and Mr Pring both ultimately 
left Shide and earlv in the present year Mrs Milne 
from whom the observatory had been .rented by the 
committee announced her desire to the house 
including the observatory and to return to her home 
in japan In anticipation of the difficuitiet becoming 
acute preparations had been made for transferring 
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the work to Oxford A aeitmograph was mountelB 
last October m the basement of the Clarendon 
Laboratory where Prof C V Bojs made hia well 
known gravity determination Permission to make 
trial of this site was kindly granted by Mr James 
Walker then in charge ana has since been con- 
firmed bv Prof F A Lindemann The results have 
been eminently satisfactory and there is ample room 
for the other component The arrangements for 
housing the Milne seismological library (definitely left 
in his will to the Bntish Association Committee) and 
the computational work are not yet finally settled 
but no serious difficulty is anticipated in finding a 
solution The arrangements are necessarily of a 
provisional type at this moment and liable to 
bo modified bv future cvenU such as the possible 
istablishment of a gcophysicIDinstitute at Cartibndge 
and the action uUimatel) takdn bv the Seismological 
Section of the International Union of Geodesy and 
Geophysics recently established at Brussels 1 he 
Union Itself was fully constituted but the Seismo- 
logicil Section was suspended until some legal 
formalities connected wiA the extinction of the 
former International Se smological Association have 
been completed 

\\f regret to announce the death on September 2 
at seventy five years of age of Prof Alexander 
Macahster IRS professor of anatomv in the 
Lnivrrs tv of Cambridge 

Dr C A Mercibr phisician for mental diseases 
to Channg Cross Hc^ital nd a distinguished 
authority upon mental diseases and related subjects 
died on Septembe 2 at sixty sevtn yean> of age 

Ihb Lord President of the Council has appointed 
Prof J r Petavel !:• R S to be director if the 
Vationai Physical Laboratory in succession to Sir 
Ridiard Glazebrook C B F R S who retires on 
reaching the age limit on beptember 18 next Prof 
Petavel is professor of engineering and director of 
the Whitworth Laboratory in the Universi^ of Man- 
chester He IS a member of the Advisory Committee 
for Aeroniutics of the Air Ministry 

Thb committee of the Wirelesa Society of London 
met on July 34 under the presidency of Mr Alan A 
Campbell Swinton with a view to an early resump 
non of activities The hon secretary, Mr R H 
Klein having resigned and been elected an 
acting vice president Mr Leslie McMichael of 
30 West End Lane West Hampstead N W 6 has 
been elected hon secretary ana to him all com- 
munications should be addressed The society is open 
to all those interested in the study and furtherance of 
wireless telegraphy amateur or professional 

Thb Edward Longstreth medal of die Franklin 
Institute Philadelphia, has been awarded to Mr J J 
Skinner of the Bureau of Plant Industry of the u S 
Department of Agriculture for his papers on Soil 
Aldehydes, coaoemmg whidi the committee reported 

These papers present the results of scientific study 
of a new class of defetenous soil cmistituents clearly 
described and effectively illustrated the whde forming 
a valuable conuibuUon to the science of agriculture 
chemistry and one of mariced practical imporance 

From the Proceedings of the Institute of Chemistry 
we note that the preparation of an account of the 
services of British cheimsts during the war is under 
consideration A synopsis of the possible contents of 
a book on the subject hM been drawn up, hnd pre. 
hminary arrangements have been entered into with 
publishers SuA a vfork may be mode both interesting 
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valuable and it u to be hoped thit th( proj4ct 
will bo worthily carried out \fl chemists who ire 
in a position to assist m tht matttr iie inxited to 
communicate with thr registrar of the instituh 

Two important geologic'll collections f more than 
focal interest have recently been iiouired b\ the Hull 
Muniapal Museum vi2 tht Dr'ikc 'ind Bower col- 
lections The first was formed b\ tht htc H C 
Drake F G S who spent manv \c rs in the Sc'ir 
borough distnct and 'ilso collected largely among *^he 
saurian and other \ertebnlo emains of th« Oxford 
Clay in the Pctci borough area Ihc other collection 
was formed by the Rev L R Bowci Manx of the 
specimens are described and some figund in his paper 
on The Zones of the Lower Ch Uk of I incolnslure 
in the Proceedings of the Geological \ssoc ation for 
1018 This lolieclion consists of m re than a 
thousand rxcellentlv ckxncd Ob'!!! fossils tart fully 
labelled and localised including manv of those wbuh 
have been figured in his p'loer is well xs one of the 
two known examples if IcfinocamtiA hoiLert the 
other specimen being in the British Museum Ih# 
collections art large I\ from the Lower ( hill of T in 
coinshire and the Chxlk of \orl shire ind th i is 
an interesting senes from the Loo<r < let ccous cf 
Dover rolkestone K<nt ind \(rf 11 

I HERB IS no denxing the value of intelligent propa 
ganda for increasing business and cullui il ichtions 
between vanoub nations Vs an exampl cf th r^ht 
kind of piopiganda wc would mentun th Bulletin 
of the Pan \mencin Union published m hnglish 
Spanish Portuguese and h reach 1 h s m'lg innt 
contains authoritative articles on Ncith ind South 
Amencan activities most of them I ring sjUnddlv 
illustrated 

The BMUehn offittcl de la Fotre dt Lyon tf which 
two recent issues are to hand is the cutiomf cf the 
first Lyons Fair and its object is to keep nnnufu 
turers and others in touch with the development of 
these fairs in Fnnce ind other countries In this 
connection it is interesting to npte that th^^ next 1 xtns 
Fair will be held on October i next Fhc 
previous fair was a great success but it is hoped th it 
British manufacturers will bt more adequately reprf 
seated at the forthcoming fair \mc ncan cc mpetition 
in France especially in milters engineering is very 
keen, and it is up to British enterprise to sec th it no 
trouble is spared m ordci that hnnch traders 
engineers, consumers of bcienlific products etc m tv 
know exactly what Britain is able to offer them 

In the current issue of the Qttafierly Review Sii 
Lynden Mocassey discusses very ably Ihe Economic 
{■uture of Women in Industrv The author is 

specially wdl Qualified for his task as he was a 
member of the War Cabinet Committee which made 
extensive inquiries irto the subject and during the 
war he acted as arbitntoi in innumerable labour 
disputes 1^ rightly states that the public in general 
but little appreciates tho enormous hunt and un 
utilis^ capacities for production po<ises9cd bv the 
women of the nation He points out that between 
1914 and 1918 more than 700 000 women directly re 

§ laced men m industry, and did work customanlv 
one by men On repetition work which was such 
a pronounced feature of wai time emploxmcnt woi^n 
oftm proved superior to men, as they do not suffer 
from the monotony to which men are so susceptible 
On the other hand they are not man s Mual in skilled 
woi^, and b^use of their greatly inteior physical 
ati wth they cannot replace wm n the heavier 
df i^uftiy As regards the future there ought to 
be nO'* trade union rules which debar women from 
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my employment which is commensurate with their 
industrial qualifications, but women must not be 
allowed to undercut and displace men Thev must 
Lome in IS additional wofkers to accelerate the in- 
creased productivity which ib such a crying need of 
the present div Sir I vnden Maiassey approxMis the 
conclusion of the Committee that women on piece 
rates must is compared with men receive equal 
pay for equal work but both he and thev have 
missed the fallicv involved in such a contention If 
the avenge woman has is large an output as the 
avenge man she js entitled to «qual pay but not 
otherwise In most industries the cost of establish- 
ment and ni ichinery is f ir higher than the cost of 
wages and if foi instance thi woman produces only 
foui fifths as much as the m in it would not be reason 
able for her empkver to pav her four fifths his 
wages Pnb bly he ri uld not iffird give her 
even three fifths is much 

\movg the pamphlets in nconMiucti m pi blims 
n ct ntlv pul lishid by H M Stat oncrx Ofhte is one 
Hilling to Industnal Rcseirch (Vo 36 prhx 2d) 
which ought to bi read by the publu whether directly 
(onicined with industry or not It contains in fewer 
than thirty pages a vety inblructivc sketch t f the 
I osition in itH past inu of what h is alre idv been 
ucimplishcd in the way of instituting and organising 
new fields of research and indicating whit may be 
hoped for in the futuic \t the pr<sent time there 
c in be few people who are not convinced of the 
mcessiiv for restiith m its relatu n t> industry but 
It xxas not always so looking back only fortv years 
inereabouts it miy bt asserted that at that time 
p acticdllv no nrovisiin was midt bv manufartuieis 
ffi improvements in thtir sever il industries \mong 
the carliist of the manufacturers of ir>n ind steel 
to carry on research were Sir Isaac I owthian BHl 
and Sir Bernard Samuclson but in other directions 
there w is practic ilK nothing to he seen in the wav 
of research exccot to their credit be it said — among 
iht great brewers who set a fine example to the rest 
of the world in the way they proceeded to applv the 
results of Pistcurs discovenes In connection with 
gruulture the work of Sir John Lawes at Rotham- 
sted aided through many voars bv Sir Henry Gilbert 
represented an advance of incalculable importance 
Besides showing what can be done their work seems 
to illustr itc the fact th it n sc arch and hence dis- 
covery have in the oast depended chiefly on the 
enthusiasm of the individual man of science It 
rem iins to be seen how f ir this will continue to be 
tho case This certainly seems probable in connection 
with pure stiinre but we have vet to learn the extent 
to which organisation will firihtatc the discovery of 
new facts and principles though there can bo no 
doubt as to tho more abundant results which must 
accrue from the aoplication of such facts and pnn 
nplcs to practu il purposes It is now dear that 
as there must be more scientific work done there 
must be a larger number of properly trained s*ontific 
workers anJ one of the first duties of the State will 
be to see thit the universities and places of higher 
instruction arc proxnded with the moans of giving 
the instruction needed and that conditions are so 
improved as to give the encouragement wanted to 
induce the most capable among the rising generation 
to pursue saenoe as a career It is nghtlv pointed 
out in the pamphlet that working-class opinion 
especially should be made aware of the vital import- 
ance of research 

The Mexican Review of July describes wWi 
photographs a remarkable series of stone and terra 
cotta remains discovered m the neighbourhood of the 
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City of Mexico by Prof W Niven The ifrntcr «ip 
poees thtt these remains rude m design and woric 
mauhip m comparison with those from the upper 
strata represent Chinese, Egyptian and negro 
faces, buned under deposits of lava from volcanoes 
in prebistDric times Insides these were found beads 
of jade presumably from China and ^Is in 
imitation or perhaps precedence of like objects 
found in the Babvtonian and other nuns of the Far 
Fast It IS to be hoped that these articles will 
voon be examined by experts If these statements 
can be verified thev will tumisb valuable evidence in 
support of the conclusions of Prof EIlio^ Smith and 
other advocates of the theor\ of culture transmission 

Wh have received No 14 of the JourmI of the 
East Africa and Cgindn Natural Historv Soaety 
written b> residents in the African tropics but 

F Tinted in thin country and published bv Messrs 
ongmans and Co The issue contains descriptive 
articles on such subjects as the transmission of human 
and animal diseases bv blood sucking insects and a 
number of short onginat notes on the nibits of various 
Afncan animals such as baboons crocodiles and the 
aardvark 

Thb report on Scottish ornithology for 7018 bv the 
Misses Rintoul and Baxter whioi appears sn the 
Jufy^-^ugust issue of the Scottish ^oturahst is an 
excellent and comprehensive compilation and affords 
much information on a variety of subjects assoaated 
with bird life Tbou^ the necessary field work during 
the year was camea out under grater disadvantages 
than ever before yet the contributions of the numerous 
recorders relate to obscrv'itions on no fewer than 
184 species No new birds were added to the avifauna, 
and the list of uncommon alien visitors is a short one 
but a, number of species are mentioned as appeanng 
in counties m which thev were previousl} unknown 
The influence of weather on bird life during the year 
the results of ringing and notes on plumage food 
habits etc are also given The final section of the 
report deals with the migratory movements of both 
native species and birds of passage 1 he observations 
whu^ are conaselv treated have been made through- 
out the mainland and at coastal and insular stations 
from the Muckle blugga— the northernmoat wtpost 
of the British Isles— to the Iweed and the Solway 
The dau relate to the comings 'ind goings of no fewer 
than species 

The Itntes 6f \ugust 18 contained an interesting 
article on the little owl as a danger to ptuUrv and 
game This bird was not ongmaDy a native of the 
British Isles but was introduced into several parts 
of England in some numbers about a quarts of n 
century ago by several well known ornithologists 
who cannot have been aware of its harmful prorlivi 
ties Apart howtver from its vices it is in a tr^ 
tive little bird Since itti introduction it has increased 
very rapidlv and is now widely distributed over 
England and some have found their way into Wales 
Scotland and Inland Wherever it has established 
itself it has become a pest to poultry keepers md 
game4>rescirvcrs owing to the havoc it makes among 
the -ducks It also destroys great numbers of small 
birds up to the si/e cf a blackbird Mthough the 
litHe owl f record is in the mam a blade one and 
far outweighs anything that can be placed to its 
credit yet it must be -idmitted that it destroys larf^ 
numbers of small rodents such as field voles as well 
as beetles and other mwits ind thus renders sonje 
service to the ngncuUunst The article is evidently 
bas^ upon a wide knowledge of the bird ^d 
affords much information on other asoects of its life 
hhrtory 
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In the Bulletin of the Imperial Institute (vol 3eVM ^ 
iiiq pp 40-^5) theie is in ^.xceltent detaiM account 
of the production and consumption of cocoa, chiefly 
m the different countnes of the Empire and showing 
very clear! \ the di^^rities between them tn various 
parts of the world Ihe United States using 
66 500 tons in 1913 ib the grtatest consumer whilst 
Its production is negligible The United Kingdom in 
1973 consumed about 28000 tons a great deal of 
whidi was imported from foreign countnes while 
the Fmpire produced about 88000 tons the bulk of 
whidi had to go abroad for consumption In 1917 
owing chiefly to the enormous increase of cultivation 
on Gold Coast and elsewhere in West Africa the 
production increased to 142 800 tons No attemnt it 
made to describe the methods of preparation in use 
in the different Colonies ind one i-* left to infer 
when noting thi comoarative values of cocoa given in 
various places that in general thev leave a good deal 
to be desired 1 he cocoa situation at oresent evidently 
turns upon the croo of West Africa and if that 
country continues to turn out such enonnout quanti 
ties of an inferior article trouble is certain to ensue 
The great desidcrafum at the moment is to increase 
the consumption of this most v aluable food and palat- 
able drink and ft is difficult to do so if the aualitv he 
but poor Cocoa it )i» well known cm be produced 
with less troubk than many other tropical crops 
eapenallv if some of the poorer Forastcro wieties be 
emploved but to oreparc it >f realU good qualih — 
ns for i istanoe it is prepared bv the English planters 
of ( evlon in\o1ves muih trouble ind the use of 
better variebet Nothing less than this however 
wijl save the me ket from being glutted with inferior 
brands of cocoa 


Under the title Gossvpium in Prt lannwnn Litera- 
tuie (Botanical Memoirs No 2 Oxford University 
Press) H J Denham traces the httrature of cotton 
yielding plants from the earliest writers to the tune 
of Linnteus The eat best reference to the use of 
cotton for tcxtileb is bv Herodotus who mentions 
trees in India the fruit whereof la a wool of 
which the natives make clothes The first reference 
in botanical literature is by Theophrastus (370*285 
Bc) who speaks of a wool beating tree on the 
Island of Ivlos (in the Persian Gulf) Pbnv (ad 
23-79) repeats the information but quotes the name 
Gossvpinum for the trees Between the classical 
writers and the herbalists who followed the Renais- 
sance no botanical mention of cotton occurs Bv 

this time the plant was well known around the 

Medilerraman Ihe hrst figure of Gossvpium in 
Furepean literature would seem to be in the 

Herbal of Dorstenius (1540) under the name of 

Bombax -apparently a conventional drawing of the 
Asiatic species (Josrv ptuftt herhneeum A better 
figure of this plant was tpven bv Fuchs ( Histona 
Stirpium *542) v^th a detiiled account but that 
of Matthioli ( Kreutterbuch 1563) is more satis- 
factory Csewlpmo (1383) waa the first botanist to 
indicate the relationship of the plant to the mallows 
In 1S92 Prosper Alpinus in bis account of the flora 
of Egypt iwMPcnbes and figures another species 
G arhortum a small perennial shrub a native of 
northern Afnca Columbus and the earlv exptorers 
had found cotton in cultivation m the New World 
and m 1651 Hernandez figured a Mei^n species 
G mexteanunt the possible parent of the uplaqd 
cottons The botanical history of cotton in the later 
pre-I innaean wi iters is mainly a record of t^ attempt 
to simpHfy the confusion created by the description 
of different species under wne hea^ngs w » 
instance by Plukenet ( Phvtographia 1691) 
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thou^ fortunately in this rise the spccnnens from 
whichr the plates wert drawn arf preserved in the 
Sloane Herbarium in the British Museum Linnaeus 
(1753) four species the two Old World forms 

and two ^mencan one of the Utter being G bar 
bodeiue pre&umablv tht paunt of the Sea Kland 
cotton 

MfiTSOROLOOXC \L Ofhc< Circulars Nos 37 and 38 
issued July i and August i respective!) deal with 
current official notices Retcrence is made in 
the July arcular to Professional Notes No Ihe j 
Climate of North West Russia which was prepared 
for the use of the British forces acting on the Mur 
m^n coast The gcneril climate is discusstd for the 
district extending from the \rctit Ocean on the north 
to Petrograd and the Uulf of Finlind on iht south, 
and from the Swedish frontui on the west to 45® cast 
on the east It deils with the dates of the Ihiwing 
and freezing of the rucis Ihe tamper ituM of the 
ufper air is discussed and other meteorological 
inlormation is given Lpper air temperatures in 
the nortlueast of hrance are given for the end ot 
April last as being of interest in conmction with 
the heavi snowfall o\<r Pngland on April 2- The 
upper air was abnormnlh cold The \ugust ciicular 
has an obituar\ notice of loid Rivhigh 

lar very offe<tivc haidening solution f >r gel itine 
negatives that Messrs Ilford 1 td recently intro 
duetd IS applied as a piehmin ir\ bath lx fore develop, 
ment and enables development etc to b< earned on 
it IS high a temp latuic s iio^ F without anv 
cooling ^ing nectsbar\ In th specification of the 
patent granted to Messrs Agnew and Rcnwick both 
of Messrs Ilford Ltd (set BrtU h Journal of 
Photography August 8) it is stated that the formal 
dthvde which js the n il hirdening agent is mixed 
with a salt of the cUss which tends to rcstiict the 
'•welling of drv gelatine in water and raise its melting 
point so that e\en though tht bath n a\ be at is hi^ 
i temperature as no® h thi gelatine has no opj or 
tunitv of melting before it is 1 ardened bv th forma 
line This cla^s of salt*? include*? a< elites tirtrate*? 
citrates oxalates sulphites phosphates chromates 
bicarbonates and horates hv imple formulas ire 
giien using sodium sulphate and ordmiiv sodium 
ph ispbate 

\ PAMPiiLKf isisued bv the Optic il Pvrometer Svndi 
cate of Vudrev House H) PI ice L ( i contains 
some notes on optic I pvroinete s in j;, neial and a 
special account of th* wed^»e p\i met r ind its 
uses The earlv form of this instrument w as described 
in NvTtRE for Jul\ 22 iqig tb« print pie relied upon 
being the complete extinction of the source of light 
bv means of a wedge of dark gliss intfrposed betwten 
the eve and the souice tht temperaluro b deduc d 
from the thickness of dark gla^^s needed lo secuie 
extinction It is claimed thit not onh can concoidant 
results be obtained bv a singlcobservor trained to the use 
of the instrument but also that separatee bserwrs may 
obtnn readings agreeing to within 20® C at i^oo° C 
One of the disadvantages of ill optual pviometers is 
that the personal jud^^ent of thi opei itor must be 
relied upon cither matching tints 01 in producing 
total extinction and for these purposes all eves are 
not equallv sensitive In view of the great inn ease 
in the use of optical pyrometers an imp irtial invcstig i 
tion of the various tapes from this point of view 
would be an advantage due regard being pud to 
the tape of observer emploved m worl shops If the 
agreement tn readings claimed for th( vvedj,c pvro 
meter should prove to be gtneral for all tvpes of 
ob»^rv^i this instrumenft ought to be \en useful and 
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Its simple eonatruetion a recommendation for indus* 
trial purposes 

According to an editoiial note in the Scientific 
Amtfuan for Julv 19 the romance of invention is to 
be illustr ited in a senes of irtidts on Amencans w ho 
have produced inventions of the first rank which have 
proved finannall) successful I he whole record shows 
that the ability to invent and the abilit) to make a 
commemal su'xtss of an invention are seldom com- 
bined in one man and the editor almost regards them 
as mutualh exclusive The first article of the series 
dc its with the telephone Dr Lraham Bell who is 
no V SI ventv two invented the telephone in 1876 He 
hi use If says he is not a business m in and that his 
ntercfct in the commcraal side of an invention is 
snail He was, however in the earl) davs of the 
t k phone so fortunate as to be associated with abk 
business men who not only made it a tommercial 
sJictss but also safeguatd^ the inventors interests 
in such a wav that its success was of benefit to him 
It IS nut desirable thit so large a proportion of those 
who invent or discover something of the greatest v ilue 
to humanity should see the reward pass to others 
while they themselvoi get little or no recognition from 
their country or the world at large 

liiF Journal of the British Scitnce Guild foi Julv 
containb a summary of the pi ooea dings of various 
c immitteos including those dealing with education 
ind with the metric svstem and an account of the 
ihiittenth annual meeting held on June 17 Ihe 
ediK Uion committee emphasises the iinfnouiabk 
pviiti m of this country as regards both the financii! 
pcsition of institutions for higher educition and 
the numbei of students of university grade in 
1 xiiparison with other countries A dt tailed report 
in Industnil Research and the SuoplV of rriintd 
Scuntific Workers has been sent to the Prime 
Minister to the President of the Boatd of Education 
and In universities and similar education il bodu s 
Spt^idl attention his also been dt voted bv the guiW 
to the organisation of research in relation to fisheries 
and importance is attached to the est iblishmenl of 
an institute and museum of oceanogr iph\ sim lar to 
those in existence in Berlin and in contemplation in 
Denmark The attention of the Government has also 
Uen directed to the importance of establishing a 
strong optical industry m this country A measure 
recommended is the introduction of certificates of 
origin of optical goods as i safeguard igainst fraudu 
lent competition 1 he rep rt f the thirteenth annual 
meeting includes the addresses delivered on that occa 
Sion bv Major Gen Scelv I ord Svdenham and Sir 
J J Thomson The journal also lontains an m>precia 
tion of the late Sir Boverton Redwood bv Prof F 
Clowes 

Mr Fdward Arnold announces a new senes entitled 
Ihe Modern Fduntor s Librart^ The gcneial editor 
IS Prof \ A Cock and the aim is to present Ae 
(onsider(d views of Icichers of wide txof nonce and 
ability upon the chingcs m method involved in the 
development in educational theory and onitice and 
upon the problems as )et unsolved The first volume 
of the series (by Prof T Perry Nunn) will form an 
intioduction to it and will deal with the fundamental 
questions whiih lie at the root of educational inquiry 
It will be entitled Education Us Data ind First 
Pnnnples Succeeding volumes will be Moral and 
Religious Education Dr Scmhie Bryant, “The 
Teaming of Modem Foreign Languages m School 
and Universit) ” Prof H G Atkins and H L 
Hutton and Tht Child under Eight E R 
Murrav and H Brown Smith Otlw books an 
nounced bv the same publisher are — A Ph)siaan 
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in Franw,” Sir WUmot Herrlngham; “ITie Struggle 
in the Air, 1914-iS,*' Major C. C. Turner; “Memwea 
of the Monoia,'' Sir Herbert Maxwell, Bart., sixth 
Mrrles; **Gard^: Their Form and Design, VIs- 
counteM WoUeley; and “Modem Roads," H. P. 
Boulnois. Messrs. Thomas Murhy and Co, an- 
nounce : — “ An Introduction to Palieontology," Dr. 
A. Morley Davies; “Petrographic Methods and Cal- 
Oilations,'* Dr. A. Holmes; and “A Nofnenrlature 
of Petrology," Dr. A. Holmes. Messrs, Scott, Green- 
wood, and Son have ready for publication the second 
English edition of “Chemical Reagents . Their Uses, 
Methods of Testing for Punty, and Commercial 
Varieties," Dr. C. Krauch; a new edition, bv A. B. 
Searle, of the translation of E Bourry’s "A treatise 
on Ceramic Industries"; and a new edition of 
“ Modem Brickmaking," A. H. Searle. 

\ix communications for the Imperial Mineral 
Resources Bureau should in future be sent to 2 Queen 
\nne’s Gate Buildings, Westminster, S.W.i, to 
which address the Bureau has recently removed 


OUR ASTRONOMICAL COLUMN. 

Mbi calf's Cohet. — The following orbit of the 
comet discovered by Mr. Metcalf on Ai^ust ai U by 
Miss Vinter Hansen and Mr Fischer-IVtcrsen from 
observations on August ar, 22, ^5 

T«-I9i9 0ct. 16 1984G.M.T. 

«• 3332'') 

<n-3n'’ 21937*9190 

I 19® 5803'J 
log ^ "*968280 

Error of middle place (observed tnmus computed), 
+0*39' +0-09'. 

Ephemeris for Greenwich Midnight. 

^ K A. N. l>«cl l.ogr Log a 

Sept. 5 ... 19 13 33 74 0^1147 93095 

7 ... 16 25 4J 76 36*4 9*9997 9-3*74 

9 ... 14 19 50 71 48* 99543 9 3375 

II ... 13 19 10 6$ 92 99681 93666 

13 ... 12 47 47 58 370 99S»5 940*6 

The magnitude remains nearly constant at 64, so 
that it is on the verge of naked-eye visibility. 

Prof. Leuschner telegraphs that he identifies the 
lomet with comet 1847 V (Brorsen). which was ex- 
pected about this Ume. If this is confirmed, it will be 
the fourth member of the Neptune group to be ob- 
served at a second return, the others being Olbers’s, 
Pons-Brooks *s, and WestphaPs. Halley's comet is not 
redconed. 

The Recent Showbr ot Persbids.— Ihe return of 
these meteors was fairly well observed this year, 
though the full moon occurring on August ix greatly 
moderated the visible aspect of the display. The 
weather was very favourable, and a considerable 
number of meteors were recorded by Mrs. F. Wilson 
at Totteridge, Mr, S. B. Maltey at Ilfracombe, Mr. 
A. King at Scunthorpe, in Lincolnshire, and Mr. 
Denning at Bristol. The radiant point appeared 
rather more diffuse or scattered than usual, out it 
exhibited the usual E.N.E. movement amooM the 
stars when observed on successive nights. A com- 
panion shower between « and fi Fersei was strikingly 
evi^nt this year, and it furnished some fine meteors 
ranting from the point 48^+44®. Other contem- 
porary showers were remarked frbm 336®-xo®t 
3IO®+8o®, 3*3®+4^. 3o3®-9®» 303^+34®; and 

between August 32-29 meny small, dowish meteors 
were traced from positions at 332^+57® and 348®+6i®. 
most brilliant Perseld seen flashed out on 
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Autfust 13 Mt loh. 3301. G.M.T., and it wm recorded 
at Totteridge, Bristol, and several other places. Its 
height waa from 76 to « miles, and it passed from 
a point above 10 miles w.N.W. from Worcester to 
i xo miles E. of Tredegar in South Wales. 

! 

INTERNATIONAL STANDARDISATION.^ 

j^T GUILLAUME, the distinguished director of 
the Bureau international, is to be congratu- 
lated on the issue of this important volume 

And yet it is a sad recora; the greater part is 
occupied with the proces-vethaux of the fifth Inter- 
national Conference of Weights and Measures held 
at Paris in 1913, and attended bv icpresentatives of 
all the principal countries of the world, many of 
whom will never m^ again. Much of the rest is 
the last work of Pierre Chappuis, whose death is 
recorded m a note to one of the pfipcrs by M (juSI- 
laumc, and to whose labours are due the determina- 
tions of so manv important constants. 

The procis^verbaux of the conference* demand our 
first attention, for the meeting w'as, in manv respects, 
important, and new' ground was broken in various 
directions The decisions reached bv the delegates 
remain unfulfilled, and it will no doubt be the busi- 
ness of the sixth conference — which it is generally 
understood is to nwet shortlv — to consider the steps 
that should now be taken to give elTt*ct to them or 
to modify them as mav seem best; for on some of 
the ^ m.:tters discussed considerable diffenmee of 
opinion mav well arise. 

The fundamental bu^ncss of the conference con- 
cerns weights ' nd measures, the determination of 
standards of mass and length, the kilogram and the 
metre. The accurate calibration of these at once 
involves' the mca'»uw*ment of temperature, and 
accordingly much 4>f the w'ork of tlic Bureau has 
dealt wSh scales of temperature; the scale of the 
constant-volume hydrogen thermometer was chosen 
as standard, and all temperatures referred to it. 
For the range o® to 100®, or, indeed, for one rather 
outride these limits, this sufficed, but accurate deter- 
minations of temperature arc now required down to 
the temperature of liquid air and up to perhaps 
2500® C. The hydrogen thermometer is useless for 
such a range, and some steps were necessary to 
secure international agreement throughout the scale. 
There was no doubt that the absolute thermodynamic 
scale was the standard to aim at; on the other hand, 
there w^as no certainty as to the methods to be taken 
to realise that scale over the greater portion of the 
range. And so the conference, after emphasiring the 
importance of researches which had for their object 
the perfecting of our knowledge of themiOTietric 
scales, expressed itself as (r) ready to substitute for 
the international service of wrights and measures the 
Absolute scale in place of the “ normal 
hydrogen— scale so soon as the relationship between 
these scales had, thanks to the researches contem- 
plated, been determined with sufficient certainty, and 
(2) approving the determination of a certain number 
of standard temperatures as fixed points of the scale, 
to ^ suitably ^osen and agreed upon as socmi as 
possible. 

Wth the view of giving effect to this last resolu- 
tion, the conference invited the International Com- 
mittee on Weij^its and Measures lo arrange with the 
directors of the national laboratories which had been 
deeiUng with the measurement of temperature to meet 
at the Bureau to select the standard tempeqitures and 
to take steps to secure their generat adoption. In 

» “Tmvwix «t VSMoimdBBarwM d«A Mds tt Ntm*.** 
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of ttu8 invitation there was to have been a 
preliminary moeting of the directors of some of the 
laboratories concerned in Reilin in September, 1914; 
much correspondence had passed and all arrange- 
ments were complete Representatives of the Reichs- 
anstalt visited the National Ph>sical I^boiaiory in 
June, 1914, to compare standards. Sed dts altier 
visum. So far^ as England and \meiica aie con- 
cerned, uniformity has oeen secured o\er tlic range 
from —18a® C. to about 1100® C. by agrecm<mt 
between the directors of the Bureau of St.indards and 
the National Physical ^borator}', and a I'ominon 
scale is in use at those institutions. 

Another important question dealt with h\ the con- 
ference related to the standardisation of end measures 
of length. M, P^ard presented an interesting report 
on the results of his investigation as to the methods 
of comparing end measures and line measuies, and 
particularly as to the accuracy with which a length 
gauge built up of a number of Johannstn slips, the 
use of which has become so familiar during the wai, 
represented the sum of the* lengths of the individual 
gaug^.^ He states as the result of his measurements 
tnat it is necessarv to add an amount of about eight- 
hundredths of a micron foi each contact in the com- 
plex gauge, a quantity which is negligihle for all 
practical purposes when using the standards But 
the report led to an interesting discussion on another 
point. The metre is standard at 0° C ; <nd gauges 
are used chleflv In engineering woik, and the tem- 
perature in engineering shops is piobablv between 
15® C and 30 ® C. If, then, a gauge is st.indaid at 
zero, it is necessary when using it at 20® to know 
its temperature coefficient with some acauaev; two 
gauges, one of steel, the other of gun-metal (snv), 
both correct at the standard tompeiature, differ 
appreciably at the temperature of use Accxadingh 
it has been proposed to standardise gauges for indus- 
trial purposes at a tempera lure more nearh that of 
an average shop; the coneetion which would thin 
be required would in most cases be so small as to 
he negligihle English practice, of com so, setiires 
this; our measures are standard at 62® F (ibVj® C ) 
In Amenca a temperalure of 20® C has been 
suggested. 

The International Committee of \\<*ighis .mil 
Measures had in iqoq prefTred to aceept o® C as 
the standard tcmperatuie, and the French Technical 
Section of Artillery had adooted that in the standards 
employed by it. ' After discussion the matter was 
referred to a socdnl committee conwsling of Dr 
Foerster and MM. Blumbach,* Egoroff, Ouillaume, 
and P6rard, and on their recommendation the con- 
ference decided to invite the International Committee 
to pursue its investigations with the view of reaching 
as complete knowle^e as possible of the melroloj^cal 
properties of steejs, as well as of llio construction, 
standardisation, and method of use of end stand aids 
of length. Sir David Gill pointed out that, while 
recognimng that the adoption of 0® C. as the standard 
temperature was theoretically desirable, he acet^ted 
tfie resolution as one which reserv^ a final deasion 
on the question until the completion ^ of the experi- 
ments. The question is a vita! one if international 
stan^rdisation Is to become a reality. Its import- 
ance was illustrated during the war. A num^r m 
screw gauges about 2 In. in diameter were ordered 
on the Continent; the first batch received failed to 
pats inspection. They had been made correct at thc^ 
freezingi^nt, and the expansion between that tern-* 
perature and the English standard. 62® F,. brought 
them outside the limits for acceptance. A visit to 
the ContioentaJ works was ncccssarv to explain the 

S M. BtinpUoli's iMiiy Sdll b« tj«d to k^w that h* h » 

intMoet hat Vas rtoalvi^ from 'him atkfnc ( 5 r help to reconttlCutc the 
WatsbCt and Mawonaa Daponaiafit jn Rif>t2a. 
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point and put matters utraight, causing delay and 
loss when time was of great importance. 

A third decision of uie conference is of specrial 
interest to meteorological arcles. In correcting a 
barometer to a standard, sea-level at latitude 45® nas 
been accepted, and a formula due to Clairaut, but 
modified by Broch, based on the- accepted value of g 
in latitude 45® and its variations wnth latitude, has 
been employed, llie accepted value for g at sea- 
level at latitude 45® has been 980665 cm. /sec.**; 
recjent observations, however, lead to 980615 cm. /sec.** 
as the more correct value," and it became a question 
w'hcther to modify the normal standard or not. The 
conference decided against any modification in view 
of the fact that the figure 980665 cm. /sec." had 
received legislative sanction in many countries. They 
agteed, however, that observations into whidi the 
local value of g entmd ahoukl bo retfuced, not by the 
usual formula, but by means of a numerical factor 
“determined, if possible, directly for the locality in 
qucj»tion." 

Now' the unit of barometric pressure is the millibar 
--a pressure of 1000 dynes per sq. cm. — and the 
length of the column of mercury the weight of 
which gives rise to a pressure of one millibar is 
known as a baromil. A barometer the scale of which 
IS graduated in baromlls reads pressure in millibars. 
The length of the baromil is dependent on the value 
of g, and so vanes with the locality, but it has been 
agreed by the International Conference of Meicoto- 
logists to take as standard the value of g at sea-levH 
in latitude 45"', and the relation of <thc baromil to 
the mm. or the inch has been evaluated on the hypo- 
thesis that the standard value of g is 980 617 cm. /sec 
the value assigned to it by Ilehnert The decision, 
tlu'ii, of the International Conference of Weights and 
Measures to letain as the standard value of g the 
old figure 980665 involves, if it be used, a reduction 
of about 5 parts in loo,^ in the height of the 
(olumn of metiuiv pttxlucing under standard condi- 
tions a piessure of one mUlibar. The leitificates 
usually issued with buioineters state the temperature 
at which the scales re.^d piessure in millibars under 
standard conditions. If reduction is to be made to a 
nominal standard of gravit> of 980605 cm , these 
temperatures will all need to be redu^ correspond- 
inglv 'Phe difficulty, of course, is avoided if wc take 
the true value of g at latitude 45® instead of the 
stan^rd value as the figuK* to bo used in calculating 
the length of the baromil, 1 c if we assume that this 
IS one of the cases in whuh a numerical factor 
diiertly deiermined i» to be employed, and some such 
course as this no doubt will be adopted. 

\ fourth matter of simie interest which wraa dis- 
cussed was the proposal to adopt in future legislation 
for mrtric countries the M K.S. system of units, in 
w’hirh the unit of length is the metre, that of mass 
the kilogram, and of time the second. On this system 
the unit of force is the “Nerwrton,” the force required 
to produce per second in a mass of i kilogram a 
velocity of i metre per second. Thus, 

I Newton = 1000 X 100 C.G.S units»=:io* dynes 

The unit of work will be the done by a Newton 

in moving its pmnt of application 1 metre or 
To*xio* ergs, and this Is the joule of the C.G.S. 
system, .\ccordinglv, the unit of wwer is the watt. 

As a result of the discussion the International Com- 
mittee was invited to continue the studv of all ques- 
tions connected with legislation baseef on metrical 
units. 

At the last session of the conference M. Battistella, 
the Italian delegate, raised a far-reaching question. 
The work of the conference and of the committee 

J The value given hy Htlniert le 980 617 rm./iec.*. 
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bad hitherto, he pointed out, been limited to the 
fundamental ataadardi of mass and length and ques* 
tions intunatiely connected with these. M. BatUrala 
urged that this was kisuflicient to secure uniformity 
in all the details of importance to international sdetm. 
In the name of his Government he directed attention 
to (il the necessity for a legal definition, not only of 
the lundamental units of mass and len^h, but also 
of a whole series of connected units — units dealt with 
in the study of light, heat, engineering, and elec- 
trical problems, ana others, as well as mr the speci- 
fication of the instrumenU best suited for the 
measurement of these quantities; and (3) the im- 
portance of the standardisation of the types of instru- 
ments to be employ 4*d so as to i»ecure uniformity 
among countries using the metric system. As a 
result the International Committee was entrusted 
^Mth the mandate of examining the proposal of the 
Italian delegate with the view of securing agreement 
on the questions raised. 

Rnough has, perhaps, b«*cn \vrittcn to show that 
the matters under discussion were of no small impurt- 
ance. None of them were settled; it remains u>r a 
future conferen^'o to examine them afre&h and to 


decide each in the mann<r which promises liest to 
be of service to the woild and to turn to advantage 
the lessons of the past five \ears of trial. 

And now there is no space to desciibe the other 
half of the volume : M. P6rard’s elalwrnte note on 
the reduttion of certain classes of observation or 
M. (Jhappuis’s two papers on the determination of 
the boiling-point of sulphur and the forflicicnt of 
dilatation of mercury It must suflioe to mention 
the results For the boiUng-i>oint of sulphur on the 
theimodvnamic smU* under normal pressure he finds 
the value 44460® Holbom and Henning give 
44451®, and Dn\ and Sosman 4^455®. 1 he value at 

present in use at the National Physical Laboratory is 

For the coefficient of dilatation of mcrcun his value 
Is <ei8i62S^x 1 u“"* + 8 5962282x io“*T T^is value 
<ioes not differ greatly from that deduced fnun his 
own eaiher experiments of i8go; the differences 
Iw^tween these results and those of Calicndar and 
Moss (Phil. Tians., 1911) are considerahiv greater. 
For the range from 60° to 100®, whoie Chappuis’g 
two results agree very closclv, tho difference between 
them and the figures of Callendar and Moss would 
eoi respond with a temperature error of 025®, an error 
ton times greater than that which M. Chappuis con- 
siders ^ssible, 

M rhappiiis died as the proofs of his paper were 
passing thnmgh the press. Those who know his 
work will wish to join in M* Guillaume’s tribute to 
his memorv. lie writes These two determina- 
tions of the coefficient of dilatation of mer'niry, 
scpnratetl bv a quarter of a century, carried out by 
methods entirely different and with instruments 
w’hich had no part in common, and yet in dose 
agreement, wdll remain for metrologisti of the future 
among the finest examples of the work of an experi- 
monter ^fted with consummate skill, with a devo- 
tion to his task which stood every test and with an 
intense desire to reach the truth." R. T, G. 


SOME INDIAN SUGAR-CANES AND 
THEIR ORIGIN. 

■pv R. C. A. BARBER, Government Sugar-Cane 
^ Expert, Madras, continuing his studies on 
Indian sugar-canes, has given an account of the 
classification of two new groups which he describes 
as Saretha and Sunnablle (Memoirs of the Depart- 
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merit of Agrioulture In India, Botanical Series uu. 
No. 4)« In the course of study of the Indian canes 
a shai^ distinction was observed between two dassss. 
There was, on one hand, a large series of thick, jvHey 
canes commonly grown on a crop-scale in the more 
tropical parts, or in the northern parts usually in 
■mall plots under lugh cultivation near large 
towns, in whidi they were used for eating as 
fruit A second series of thin, hardy canes, 
grown under field conditions all over India, 
especially in the north, were unfitted for chewing, but 
were crushed and made into "paggery" or "gur?’ It 
is this second series which indudcs the subject of 
the memoir. In contrast with the first scries these 
thin canes are considered to be indi^nous to India, 
and were found to include several well-defined classes. 
A number of apparently ixolated forms from all parts 
of the country were at first difficult of arrangement, 
but were aftei wards found to fall into t«o groups, 
characterised by bending or erect leaf-tips and presence 
or absence of circlets of hairs at the nracs ; the canes 
known as Saretha and Sunnabile have b^n selected 
to give names to the new groups. In classify ing 
varieties under these two groups the characters usually 
employed in systematic work, such as differences in 
the floral organs and size of organs and plants, have 
not l>een found helpful, but dependence has been 
placed on a series of minute local differences Thus 
In all the Saretha group there is a minute incrusta- 
tion on the rind, as if it had been attacked bv a small 
mite, whereas this is absent in the Sunnabile group. 
The density of bloom is greater in the Saretha group, 
but the blackening of this bloom by fungus is sharper 
and more circumscribed in the Sunnabile gioup. 
Thickness of stt»m and si/e and vigour of plant seem 
to be of no value; and the existence of insignificant 
characters in canes differing considerably in extemal 
appearance, and extending through wide stretthes of 
country under varving climatic and cultural condi- 
tions, adds to their importance. Some sixty to seventy 
such characters aie dealt with in detail 

Dr. Baiber further points out that his classification 
is not merely an empirical statement of unconnected 
differenies, a sort of analvtical kev for the separation 
of v.iricties, but also presents data for a statement on 
the lines of evolution among a sei'tion of cullivated 
canes. lie claims to have advanced towards solving the 
origin of cultivated canes from their wild ancestor, 
and to have established a senes of connecting link* 
between cultivated canes and the wild species of 
Saerharum now growing in India A wMde collection 
of specimens shows that there are some verv* distinct 
varieties of Saccharum sponianrum more or less con- 
fined to definite gographical regions. A development 
in the size of the vegetative organs is observed in 
passing from the drv' to the humid tracts in India 
similar to that met with in the Saretha and Sunnabile 
series of sugar-canes, and in the detailed list of 
characters showing differences between the two 
groups we find a number mentioned in which the 
Saretha group approache* 5 . spontaneum. Such art 
the black incrustation on the stem, the drdet of hairs 
on the nodes, and certain leaf-characters, and these 
resemblances suggest that the Saretha group 1 * the 
more primitive. But a* a study of the seedling* of 
S. s^onianeutn raised at Coimbatore showi differ- 
ences among themselves similar to those obtaining 
between the two groups, it is considered that the 
Sunnabile varieties are also traceable to the same 
•wild species. 

Dr- Barber describes a method for building up an 
Ideal cane for each variety and group. The results 
have been reduced to curves, whfdh show the differ- 
ences suffidently well, but involve considerable labour, 
as in some cates thev are based on as many at 
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(0,000 individual mea(ur«m«ntb He has recently dis. 
seated MMne fifty stools, representing t\ientvfour vane, 
ties, and finds o\trvvhelining evi&ncc that the late 
caaat are the thickest, thus reversing earlier con- 
dunoOs drawn from tht bcb'ivioui m the Punjab 
taitea late in the season 


GENLKAL FH} SIOLOGl 

I NCREVSFJ) Specialisation brings with it further 
subdivision of tht siiencLs, and most of thi new 
journals which are founded arc rtstrultd to nirrowti 
hdds than those of existing publications Now and 
then, however, an attempt is made to counteract the 
evils of specialisation h\ insistence on bro id principles 
and by the prov ision of a meeting place for workers 
tn \xnou 8 branches of the same or of kindred sub- 
jects Some such consul i itions must have led to the 
recent foundation of the Journaf of (tenoral Physiology 
which 18 edited bj Prof Jacques Loeb ^ physiologist, 
and Prof W J \ Osterhout, a botanist, and 

K ibhshed bv the RoiUifcllei Institute of Mcdic-il 
eseirch Ihis journil which w is referred to m 
our issue of Octolicr ji list, is devoted to the e\ 
planation of life phenomena on the bnsis of the physical 
and chimicd constitution of living mittcr and 6tst 
appeared in Siptember last Its scope ma> to some 
extent be illustrated bv i numbet of reprints which 
we hive received, thev arc of papers by Piof Loeb, 
some ph>sico.ihcmual somi botanical in niture 
In three papers on imphi tcnc colloids which have 
^pe ued m the hist thu numbers of the new journ tl 
Frof Loeb his continued work previously published 
bv him in the /otdrnal if Bnlogticd Chcnnsln Con 
trirv to whnt is ginerillv stated m the literatutc of 
colloid chemistiv he concludes that the phv steal pro 
pertw's of gelatin ne ir the peint of neutialit) ir 
affected only bv the cations of t neutrd salt ml net 
b\ its inions I he eii ir into which the eolkid 
chemists have f ditn is due to the fact th it thev alw ns 
investigated tht effrit of i neutral sail on i pi ole in 
in the presence of tht salt whilt the wntci took the 
recautioii to wash the extess of salt aw iv ifUi it 
id lime to act on the gel itin \itordingU a quan 
titv of finelv powdered gelatin is It fi foi one hour in 
contact with a neutrd salt solution of known ton- 
centialiun The powder is then filUrexl off and the 
excess of salt lemtvcl bv rent lUd vv ishtni^ with 
watei The gelatin is liquefied bv he iling to qo° C , 
and diluted with water to make t i per cent solution 
Then, for instance the osmolu pressure of the solu 
tion IS detei mined in i colledion bag Ti catmint 
with salts of a bivalent met d (MgCI ( a( 1 ) does not 
letd to an increase of osmotie prt.ssurt but tre itment 
With guffinctUK concentrated solutions of sdts of 
monovalent metals (NaCI, Na( NS I iNO Na^SO ) 
regutts in an increased osmotic pressuM When the 
powdered gelatin is gimilarlv treated with hvdroehloiic 
acid of vamng concentrations it is found that iboiit 
N/256 HCf (which brings the gelatin to its isoelectric 
point, /h*= 4 7) makes the total swelling the osmotic 
pressure, the conductivity and the alcohol number 
minima On the less acid side gelatin is regarded as 

fisting as a negdive ion (eg gelatin H or gelatin- 

Na), Oft the more acid side as a ration (gelatin Cl or 
4 * i- 

gelatin-OH) 

In a later paper the author has detomuned Iho 
amount of bromine m combination with gelatin ifter 
treatment with h\drobromic acid of varving concen 
trabons He regards the curves of osmotic pressure 
ni an 'unequivocal function of the number of gelatin 
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bromide molecules formed Prof Loeb has evidently 
not seen the recent very careful and elaborate mvcbtiga- 
bon, by Sorensen and his collaborators, of egg-albumin, 
in the Camptes tendus of the Carlsberg laboratorv 
A considc r ible section of this nionogr iph deals 
theoretically and practically with llic osmotic pres 
sure of an amphoteric colloid of ^rcat puritv in the 
presence of electrolytes, and takes mto account factors 
which arc not dealt with by Prof LoobN simple pro- 
cedure It will be interesting to see whether after a 
perusal of Sorensen s monograph, Prof Loeb still 
maintains his somewhat sweeping criticism of colloid 
ihcmistb 

The botanical r< pnnts ar ^ concerned w ith the 
mtchanism of regencrabon in Bryophyllum ro/vcinun? 
The leaves of this plant possess peculiar dormant 
buds tn each of the notch^ whuh buds mav give 
nse to roots and shoots so soon as tht leaf is 
separated from the plant The chemical mechanism 
of the process is dealt with m a paper in the Annales 
dr I Jnstitut Pastiur and is a rare example of work 
published in English in a French journal Tn other 
pipers in the new joumd the inRuence of the mass 
of a k if on thi quanbtv of shoots rtgonoratid in an 
isolated piece of stem is measured and thr phvsio 
logical bisis of poling is discussed It is suggested 
that in inhibitory influence of the Irif upon shoot 
formabon (as compared with root formation) is du< 
to inhibilory substances sicrcted in the leaf and 
carried by the sap from the leaf tow irds the base of 
the sti m 


IlUiR AM) \filltR RhMlKhS 

()\ IShRin IND ON R\UMTIO\ 

iv/> ON HIT pos^inn sirtciiri 

Oh XIOMS^ 

Part I Infriiv 

m 4 Ith of us flving through soict at nincttcn 
miks a second ptooiblv much nion Nothing 
Is proptllinj, us wc conlinui to movi b\ 0111 own 
mcitn simph bti lusc thiu is nothing to sUp us 
Motion is I fundament il pr ipcrtv of matUr No 
pine of matter is it rest in trM Athti the chinccs 
u< inhmn against inv oiccc hiving the particular 
velotilv zero tveiy bit is moving stc idih at som< 
givin sp(<d unless athd on l)\ unb il tneed foue 
fhin It is acielt rated chinged cithti in spied 01 
direction or both 

\s I matte 1 of firt, we Id < other bodies on the 
eaith in acted on bv Iw i slight unb dancotl fortes 
one which makes us revolve lound ihi caith onti a 
day hkt a sitelhte thi otlui which makes us revolvi 
round the sun onee a vear like a olaner or asteroid 
Oui annual revolution is not because wc are ittachrd 
to the nrth wc are not itlached but revolve as 
independent bodies ind would nvolve in just the 
same time and w i> if the earth were suddenlv 
obhtcriud only then wo should find the diurnal 
revolution transmuted into a twcnlv-four hour rot i 
tion round our own centres of gravitv and the 

eccentricit) of our annual orbit verv slightly changed 
In anv case there is no nrooelhng force onlv a 
residual radial force DCDducing curvature of path 
\ rulwav tram, or \ ship moving steadily is like- 
wise subjoit to no resultant force Propulsion and 
resistance balance The whole oower of an engine, 
after the stirt, is spent in overcoming fnction The 
motion continues solely bv inertia \ny steadilv 
moving bodv is an example of the first law of motion 
You not trv to think of a bodv under no force 

1 AwpliM frosi % dUeour** d^liwsd at tba tUial inctitubon on 
Trld^ Fobnianr 1919 M fcr Oliw J Lod(* f R S 
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at all vou cannot think of such a body on the earth 
but you can think of one under no resultant force 
% e under balanced forces Such a body moves by 
neason of its incrti i done It is in equilibrium it 
IS not it rest 

But we have no sense of straightforw ird locomo 
tion and not the slij,htest clue to cither the maj^ni 
tude or direction of out motion through space 
can ascertain approximately how the sun is moving 
with reference to our system oi cosmos of stirs but 
wc do not know tS v^nit rate that system is itself 
moving For all we know it mav bt moving, v rv 
fmt, hundreds of miles per second 

Wc have a sense of accelerition however we 
expet lence it in a lift as it begins to descend and 
if the sensation is repeated vuen enough 'is on a 
rough se 1 the result is unpleasant We have ilso a 
sense of lotaton wc can tell when our vehicle — 
sav *1 Tube tnin tuins a coin r in tht dirk Mest 
mimals appear to have a sense of rotation qpinnlly 
located in the car But we have no sense of d rect 
tianslation ind wt have so fir failed to devise anv 
instrumental means for detecting our me tin through 
thi Tether of span 

Ihe failure is not for lick of trvin^ Many cxpir 
ments have leen tried but there is always s>mc 
rompensiting cffeit so we m msw 1 1 iht 
question At what rate and in what dnectiin ite we 
moving^ Ih best known e^eiimcnt is that ot 
Michelson and Morlev the result of which seems tc 
assert that the sethi r clings to thi car h or th it thf 
earth is not moving thriugh my kind of substame 
But Fizeau s cl issical experiment showed that 1 
transparent body earned with it none of the internal 
aither of space ind cvperiminta made bv mvself* at 
Liverpool in the nineties of last century showed that 
a rapidly movinj^ opaque bodv carries no external 
sather with it that there is no pciceplible viscous 
drag or cling between matter and aether and accord 
ingly demonstrates that stagnition or ibsinie of 
relative nther drift oast the earth is not a rcaMinable 
explan ition of Michelson s mgative result 

The two experiments togetmr in fact ought to 
taken as establishing the reality of the most interest 
ing of all the compensating effects vet discovered 
V12 the hitzGerald I orentx contraction of all matter 
in motion which the electrical theory of cohesion 
renders so extremely ptobible It only amounts to 
a in shrinkage in the whole diameter of the casth 
in the direction of motion but it is enough This 
slii^ht contraction or change of shaix. in moving 
bodies I regard as the definite and interesting com 
pcnsating effect in this case Incidentally moreover 
it establishes the electrical t e the chemical nature 
of cohesion For given that cohesion is a residual 
chemical affinity due to the outstanding attraction 
of molecules composed of neutral groups Si equal and 
opposite elertnc char^^es brought so near toother 
that the attraction between molecules is no longer 
averaged to zeto* — then on orthodox Maxwellian 
electric th^ry a diminution of this force due to 
later il motion is inevitable And the resulting lateral 
expansion or longitudinal contraction or both is of 
the right order of magnitude So this acts as a 
previoudy quite unsuspected compensating effect 
which exactly neutralises the drift effect otherwise to 
be antippated ihus by superposition of two post 
ttve cons^uences of drift the Michelson experiment 
like every other vet made declines to indicate that 
there is anv drift at all 

Hence after many such negative results it seems 
to become hopeless to inouire expenmentallv as to 

S Sm pm TVftn*. tlsuhr (iSqi^ ^ fuf l o# «ad sol cUxdx 
storXpp I49-S6 

> Sm fw Iwtmnro my book oo olodroM chop xvl 

NO 2601, VOL 104] 


our motion through aBther« unless, indeed, gravttption 
were exempt from the otherwise umversu comp^sa^ 
tion In that case the electrical theory of matter 
applied to the motion of planets might yidd a residual 
result But m> recent inquiry into this problem has 
suggested that gravitation, too is in the conspiracy/ 
and in that case there is some ground for tlK con- 
tention of the extreme Relativistb not only that we 
do not know our motion wrth which everyone agrees 
— but also that we never shall know it, and in fact 
th it motion of matter through lethcr i& a phrase 
without meaning 

1 ho( e we sh ill nut too readily shut the door on 
further attempts in this direction and as a conserviu 
t ve phyMCibt I may be allowed to lament the extra- 
oidiniry complexity introduced into pt^sics and into 
natural philOMiphy by the principle of relativity as 
s remarkablv md powerfully devcloDcd bv the mathe 
mitical genius of Einstein w th complication even 
of our fundamental ideis of soace and time fhe 
c iiplications do not commend themselves to all of 
us and I for one should be glad to return to the 
prist ne simplicity of Newtonian dynamics modified 
of course by the electrical theory of matter ad 
mitting the FitzGerald I on ntz contraction ind 
admitting also the variation of effective inertia with 
speed These things do not dostrov but supplement 
Newtonian d>namics They generalise it m a k^iti 
nati and intcllig ble manner Such complications as 
these are clcarl\ in lecordance with truth and ire 
to be wc Icomcd but the eomolicated theory of 
gravititon creaiid this eenturv bv Finstein and 
developed b> his success rs and the consequent over 
hauling of space ind lime relations do not it present 
i mimnd ihems'*lves to me cr I think to others 
of wh It 1 suppose must be called the older sdiool 

MeinwhtU the fullblown theon has the courage 
of Its conviction and has predicted a definite result 
VIZ the deflection of a ray of l^ht bv the sun s limb 
equal to i 75 seconds of arc The prediction is going 
bt tested durinf, the solar ediose of Mav 29 this 
vear between Brazil and the Gulf of Guinea Let 
the issue be clearly understood If a star rav graying 
the sun is deflected j stcind it will mean onTv that 
lil^ht has weight that the wave front not cnlv simu 
lates the propeilKs of mitUi bv carrying momentum 

as wc know it does from the investigations of 
Nichols and Hull Poyntini^ md Barlow and others — 
but that It is even subject to gravity For this would 
be the n^Ie between tht isymptolts of i cometarv 
orbit when the comet is moving with tne speed of 
light and passing close to the sun * But the pnnnple 
of relativity — through the refractive or converging 
influence of a strong diverf^cnt gravitational field — 
demands a greatei deflecti n than this more than 
twice as great So there arc three alternate deflections 
before us to be settled by observation -175 sec 
075 s«r and zero let us hope that the result of 
this or of some othei eclipse opportunity may be 
definite enough to discriminate clearly and quantita 
tivelv between these three alternative values anv 
one of which should be eau illv welcome to any lover 
of truth 

If the first answer is given deasivelv it will be a 
conspicuous triumph for the theorv of relativity 
and will for a tune be hailed as a dtath-hlow to the 
aether I claim beforehand that such a contention h 
illegitimate that the reahtv of the tether of spade 
depends on other things and that the estabbshment 
of the principle of relativitv leaves it os real as before 
though trulv it becomes even lets accessible less 

Ifv tor Aoswr 1917 and Fabraary ist* PW MS 

•SawfaruHUM my psarr In tbs to AafM 1917 p. 93 
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junehable to expenment, thnn wc might have hoped 
Neverthelest) the aethti 1^ needed for on} Jpir con 
cation of potential energy for any explanation of 
elasticity for any phvsicil idea of the forccb which 
unite and hold together the discrete particles of 
matter whether b\ gravitation or cohesion or tkclric 
or magnetic attraction as well as for an> icasonable 
understanding of whit is me ml by the velocity of 
light Let us ti\ to reilise the position beforehand 
for wc ^11 be handicapped in tht progress of our 
knowledge of rht 1 elation betwetn m itter and ficthd 
until these fundamental things me settled ind until 
e\tr\one agrees that tht cother hts icil cxistcntt 
1 want people generally to admit that the rflher is 
Itself stationaiy is ic^ards locomotion and thit it 
is the scat of all potcnti il energy and further it 
least as i surmise that it is the medium out of 
which matter is probabl} midt nnd in which matter 
w perpetually moving bv rtnson ^f its fundamental 
properly called imrtia— i propeity the full explini 
uon of which must I csoeit ullimitflv b< tekj^ated 
to and considered as a property derived from the 
sether itself 

I call this lecture Lthoi md Muter but I mi^^ht 
equally well ha\< called it Imrtia for ihit is th( 
mam theme with which 1 have to deil at Ic ist n 
this first part 

Is there anything els Insides matter which pos 
scsses or seems to possess mtitn’ 1 aiadav dis- 
covered that m electric current had a property which 
bore some analog! lo inerli i a property clcaily 
depending on its mignctic field Every current even 
a convection current is necctesarily surrounded by 
lines of mimetic force and when the magnetic field 
IS intense the current bebives as if it hid considci 
able inertia I«aridav it first celled the eff<cl the 
extra current ’ Maxwell called it s^lf induUion 
The latter is the better name 

To show It I start i curn nt in 1 circuit cont i nini 
a stout ring of laterally subdivided ircn lound whiih 
the cunent convtving wire is wound and I put m 
circuit an instrument which onlv rcsoonds when the 
cunent has risen to ncaih its full strength \ 
current usually rists what is cilltd instant incously 
but hcie there is i \cn nitic cblo delay between 
pressing down the I ev ind the rcspoi sc f the 

instrument The li|^ shnvn is onlv 1 second 
or two but with care I cm idjust u unt I it is a 
cjuirtcr of 1 minute Such delay 01 n cstil)- 
lishing a current would be f it il t> ekrlrir tek 
graphv In oratlicc the delu is reduced t a mini 
mum b\ using its early values and the actual usponsc 
IS exceedingly quick Still the law of rise cf current 
is quite definite there is no cxcotion it is onlv a i 
question of degree and the law is the same as that J 
appropriate to the pulling of a barge on i canal \ 
barge gets up soeed slowly at a rate depending on 
Its mass or inertia and it ultimately attains a steady 
speed when the resistance balances the pull 

That 18 exactly the case of a steady current obeying 
OhmS law, the E M F is balanced bv the resist 
ance the propelling force is zero and the current flow s 
bv what wc may nil its own mertu—its own 
momentum 

To stop the current you must eithei mcccise the 
resistance or suspend the oropelling foice If you 
mteipoae an obstacle suddenly the motion stoos with 
violence -a collision m the rase of 1 trim or barge 
a Bash In the case of electric current This is what 
Faraday called die extra current at break and if 
you are bolding the wires in your hand when a 
current » suddenly broken in a circuit of higc self 
biductlon you may get a nasty shock 
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If you could abolish clectnc resistance a current 
would go on for ever without propelling force 
An amazing expenment has made by Kamer 
hngh Onnes at Leyden who first cooled a metal nng 
down to within 4^ of Absolute zero bv means of liquid 
helium and then started a cut rent through it bv a 
moment in magnetic impulse Instead m stopping 
in a minub fraction of a second as usual the current 
went on ind on not for seconds but for days In 
four diy« it had fallen to half strength and there 
wen tnres of il a week later A most suggestive 
experiment is to the nature of metallic conduction 
as well as a demonstration of the fly wheel Ike 
momentum of an electric current I 

Ihis clcitiomigncti inilogue to merhaniral 
momentum or incrtii is expkcible (:)i supposed to be 
exphe ible) m terms of the magnetic held surrounding 
the current 1 e reallv (as I think) in terms of a pro 
pertv of th< ®thet of soact It ex ictly simulates 
tncaiia but is it m imitation or is it the same 
thing Cm it be said that an electric charge pos- 
sesses inertii m its own right and u tains it always 
as matter does whether it be moving or whether it 
be St itioiiary ^ 

Ih question was brilhantlv inswtrcd b\ lour 
pr U ssor of n itural philosophv Sir J J Thomson 
so long ago as i88f H< cilculited the nertia or 
qu jsi mass of an electi ic charge e on a sphere 

of ridius o and showed that it was m— ^ 

Jhc fJL need not be attended to now though it is 
rtallv the most important of all being a gieat 
ethereal const int of utterly unknown value * but for 
oun pnsent purpose the /* merely signifies that the e 
must be mtasuied in electromagnetic not electro 
statu measure when the formula is intei preted 
numerically with /i*— i 

\i the dak 18S1 this cxpnssion for true ilectric 
infrtii though an inteiesting result seemed too 
ibsurdty sm ill to hive any pract cal significance 
I il t i sphere like a football '*0 cm or 8 in m 
diamcte chirge it until it is re d\ to give more 
thin in inch ^jark siy up to 6a coo volts then 
cakulite the imilia or equivalent mass corresponding 
with the charge If I have done the anthmftir right 
It comes >ut one third of 1 millionth of a millionth 
of a milligrim (jxio “) Absurdly sm ilP Yes but 
not zero And whenever a quantity is not nothing 
Ihei IS no telling what importance mav not have to 
be attached tf it sooner or liter Nothing real can 
be so small is to be re illy negligible in the long run 
s knowledge progresses Sc nu thing at prestnt un 
foieseen mav bring it into piominonco So it has 
turned out. in this case The infinitesimal result of 
neirly forty vears ago to-dav domin ites Ihe hori/on 
It was in some sort tht dawn of a new era m pi^VMCs 
Consider it furthci Clenrlv the inertia depends 
not on the chirge only but on its concentration 
Ihe radius of the sphere occurs tn the denominator 
of the ffxpression Tht same chaige on a sphtre 
a cm in diameter would have ten times the inertia 
on a soiure as small as an atom the inerti t would 
be i hundred million limes bigger still But then 
even that is small moreover an atom couli scarcely 
be expected to hold such a charge Nevertheless 
allowing onlv a reasonable potential it might seem 
that atomic inertia could be sensibly increasiw bv an 
electric charge But no even on a sphere as smalt 
as an atom the concentration turns out msuffiaent, 
the effect is still excessively minute Yet as etectric 
inertia at given potential depends on linear dimen 

• f »>Ssr*»*I>«roc+4» S«* Tfc« 
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<ion< fthite materia) inertia depends on ttiose dimen 
sions cubed, there mu^t be i si/t ^hen the two arc 
< qudl t c when one might account for the other 
^\rlte the charge in term# of eJeitrost«itic potential 


then 


tf*«=KrtV 

3KiV^ 


%here c ih i/V(/iK) the velouty of light ^ 

Put this expression for in tquil to ir o*p the 
ordinary ma^ 

Then the potential at which the two will be equal it 



which for density of witer and for a sphere lo * cm 
ridius IS two volts — quite a reasonable electrolytic 
value such as is to be expected imong atoms ' 

Ihe moni of this oUmentarv but not verv sitis 
factort argument is thit not for bodies of atomic 
siae but for something loo (xm limes ^mailer in linear 
dtnM’nstons it it pobsible to exolam inertia clectro- 
magneticallv But forty or even twenty cears igo 
one would hive siid Iherc are no bodies of this 
size nothing can be sm i!ler than an atom ' The 
strange thing is thit is nearly evervonc knows now 
bodus of this siic hiv4 bten discovered Ihev were 
isolated by Sir J J Ihomson in 1899 having been 
ys idu'illv led up CO by Crookes s and mnnv other 
experiments on cathode raw ^nd they irc shown 
to be an appirently invisible unit or 'itom of ckc 
fnertv the inertia cf which is wholly electric 

Ihe proof of this hst statement f cm only bnoftv 
indiiite It IS established b\ the effect o sneed on 
electric inertia If an electric charge js m ving with 
something approaching the vilociiv of light its inertia 
increases without limit and the formuli given about 
1889 b\ Heavisile Ihomson ind ttlKfs for dcUru 
inertia is a function of speed is in its vmv simplest 
form 


+ higher powers^ 


The vclou^ of li^,ht squared ociurs in the denomina 
tor so before we can ibs^rve the mere ise cnomiius 
spied# an ncccssaiv \ cannon b dl or even thi 
c 11 th in its orbit, is hopele&slv slow and we 1 now 
no irtificial means of getting up such a spcid as this 


7 Tb* ArgafliMit k pbmble and uik«n m in llu«eniion o# nrdiiuuy 
1 on will Mr«B but coa«}dvi«r| Mr o tt may bfl qu ta r4U« » ■ 
ahboogh tbs main conseqatacM whKi tn ths text rtc go nv to > e draw 
are onset fmw th aft arr mors wrpriMnK tb^ be extraoi^tiMnly lane 
charge hel I by or coaHtitatiMi an ale troa n propor oo to ts sUs 1 he 
i,ha gs ula gethat ord narvargi ne t)( alou elsctri lyas t caitts oo 
mater at eoberM cannot be sxpectsa to amly If they did or in bo lar ai 
they do tba pomnt al of an cIs iron would not be two volte but wall over a 
mill on volu and the dsn* ty of tbs m hsrsal e betancs of which it pre 
eumably con po<ed ( f tt rlsctnc inert x e to be denvsd n any a niple 
ordinary say f om lie both) would have to bo imihtnff Uks that of water, 
but of tbs order # or a b buQ lunse tbs dsoeity of watsr A tboUBaml 
tone in het to the cul k m II netra 


Ws are bera out of our depth among attantliise on which a arcai deal of 
work hae tn be dons to ndiios thorn lo order Yst tt mUKt ooi be euppoetd 
that tbtBs figuTSB aro nonnenB cal Thty rsomre wnoue coerdderet on and 
that u a t that ran be wid for them 1 do n t think tbsra e any «sfie« a 
talk ng about ihs potsntial of an mdivunbls unit of obarts bttt wr ca atk 
about ths I otenual saiwlitg at ths coofinse of an etont and that t* a 
reaeonabls mak nods about 14 miti in ths taes of bydrogsn and not very 
dHfennt fi>r otn*r ctsmente. 

H t on ths other eidc f the enbjeet everyth ng pouts tuiho dsnuty of 
ttSbsr being exceed agly high though nerbapa not fo high ea rhs above 
sstwte It niui M Isatt be greatly dsnnr than plat nnmor lead and 
probablv imms eely denser 

A didenhy le often Mt ae to how ordinary matter like a planat can move 
thmu|rii <wch a tecdium withoot fr ot on. r>sttell& boursvsr doss not mvol v s 
V semity the two are d aconnreted and rmManoe in motion wonM be 
eanssd osdy by vucouty of wh ch the tether mean have nooa. Ihsrt 
an Oteny ways mors o less latwfactory of pteWnog the psvCKtly fins 
ssotMCtt natter ibroeghan rxessd ngly Mb tantlal sAsr of space there 
would be huHHnsrable diOcvh ss w MpMsfaw Wwtina and consHiaeiit 
tvnsraliou of heat It la qn is certam that wbntsvsr tbs ttthsr does it 
don not diasipsts energy That ttepsrlbaiiou belongs to ifco pe w vin c s of 
ttinlsciitaiiy constituted teaurr) 
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last, viz about nineteen miles a second But, for- 
tunately radium docs spontaneouslv what we cannot 
do it expels electrons with something kss, but not 
very much less than the speed of light, and KaulL 
minn s mvasure of the mass of these projectiles thus 
al prodigious velocitie<^ confirms the theorv 
and removes an\ doubt as to the realitv of purely 
and whollv electric inertia for electrons 

I urthermore it was found that the veiv same 
electrons can be split off or detached from an\ or 
i\er> kind of atom that there is only one kind of 
nigitive electron and though at first there appeared 
to be manv kinds of positivcW charged particles the 
evtdetloe it tending to the discovery of a single kind 
of positive electron likewise so it is natural to 
suppose th it eketrons ire an ebsential ingredient in 
matter \nd since thev possess inertia even thoue 
which are tlearlv dibembodied electric diarges it 
becomes possible to suimise that in some sense, or 
in a certain grouping, thev constitute the atom, thit 
thev confer upon it the inertia with which we are 
familiar and that, in fact electric inertta is the ont> 
inertii that exists 

h let trie inertia began as the simulacrum of maten il 
inertia it has shown itself the verv same thing and 
it seems hkelv to end by disolanng every other 1 ind 
of inerti i lUogelher 

This IS ihe electrical theorv of matter 

Assuming this theory for the present as i w irking 
hvpothcsis wc may sn that matenal incitra is 
exphned electi omagneticalh i e is exolamed in 
termu of the magnetic field which nctossarih sur 
rounds and aiiompanits every chirj,e m motion 
since a charge in motion constitutes i current Foi 
on this view I material bod) is but an aggregate of 
such charges gtouped u circling to some definite 
pattern positive and ne^itivc ihar,^ei» interlaced or 
soiTKhow intertwined and so fir aoart in proporti n 
to the r size that they do not inhrfctc with f iih other 
or c inctl each other nor ipoarenth ovcrlan { r en 
croach on each other s field to anv mcasural^ le 
extent Is this possible It is Foi comp ring the 
Mzc of an electron with thi size of in atom \vi 
perceive that thev are relativciv of the same iider 
as the size of a olanet ind the size of a sol r s\sum 
So it becomes possible to think of an atom as a sert 
of solar system with a positive nucleus or sun sur 
rounded bv negative electrons revolving in regular 
orbits round it 

On this view oi indeed in inv form of the eke 
trual theorv of matter th< itom of matter consists 
i minlv of emptv spue m other words it is exces 
sivclv porous jUst is th< solar system is miinlv 
i emptv space mu mav be spoken of as excessive Iv 
; porous the actuil material lumos being almost 
infinitebimal tn proportion to the total bulk \ rapid 
projectile or i rav of light pissing through tht solar 
system would be unlikelv to hit anything the chances 
I would be stronglv against a collision So also if i 
i point br thrown through an atom the chance of its 
hitting anything is about i in lo noo It might piss 
through TO 000 atoms before striking This experi 
ment has been tried bv C T R Wilson and others 
and that ts roughly speaking the result Sooner or 
later a radium projectile meets with an obstacle and 
is stopped but it tnyerses a good number of atoms 
on the average, it traverses quite a perceptible 
distance even m a dense solid before it strikes a 
nucleus 

Matter accordinglv seems to me- to ua 1 mav say, 
for in ffus most physicistt ar^ 1 think, t^greed— a 
gossamer or milky wav structure an impalpable 
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dent in the substantial «thcr Here a spt-ck ind th» rt 
a speck, but, for the great bulk of it tinpt\ space * 
Impalpable is not the right word, for matter is 
essentiallv palpable h is because it appoil s i»0 
directly to our senses that we attend to it so Msidh 
It fortes it*itlf on our ittrntion, while tlu sethtr 
4*lude8 us \nd \\h\ -* CknrK because our hodus are 
composed — our stnse or>,in8 are composed— of this 
very matter On the mtterial side wl are onrt of, 
and thoroughU it hoiTH in, the mitetial universe 
Whereas the »ther is clusne — we know nothing of it 
directU— md though our evts are instrurm nts for 
receiving »thercal tremors excited b\ agititid eltr 
trons we only know th it fact or hilf know it bv 
rather recondite infcieiue Light realK iclls us 
nothing about its own nature, but only about thi 
superficial aspect of ihu gioss ind pdmW# mathr 
whtdi haft interfered with ind siatNnd it liefotc it 
enters our e\f 

Veverthclcss the iloms of this solid m emmg Hi sh 
and matter as we know it^ when tniUscd into ion 
stituents, ire turning out U» be composid each of a 
definite grouping of ultra minute pat ti<1( s ih< positiye 
and negitivc electrons which tlxmsfhcs srtueK 
occup\ any spate (sa\t as soldiers otcup\ \ umntia) 
and which aupeir to be of two kinds onh iht ul 
mate indmsiblt units <f nisitne md U 

tricitv 

(To he 'tnlinuid ) 


UNIIERSITI i\I) hD( ( [r!0\ [J 
IMhlLlGI ML 

Ms^cHlsrFR— lh< fdlowing ippoiiitni nts irt 
annountfd Mr \ (» Ogilvic uadir in M M h\ 
Mr 1 Macmuna\ Uclurcr in nhili s pHn Messrs 
\ (jardner and R I Newell di monsti itr is in 
anatomv Mr E N Rimsbottom his btn UeUd 
to I research fellow *^hii) in oublu he dth 

Dr J Gruixm h is been appointe I orofissot if 
anatomy in the \nderson ( o)It,^c of Mfleinr 
Glasgow in suotessicn to the late Dr \ M 
Ruch in in 

Thl sum of 7ix) ooof has been h\ Mr (■ 

Fastman head of the Eastman Kc^ik (i foi tlu 
establishment of i sthool if musu in cmnciton with 
the Ini\etsit\ of Roihestcr Ntw \oik 

Dr G Spnxci«R Mfixin Uiiurer on expenmtnli! 
ph\siolog\ in the Lni\trsit\ of Uurdfcn has been 
appointed profcssoi of t>l1vslol^g^ m Quren s I ni\ei- 
sit\ Kingston, Ontaiio 

The PRINCF OF \\aifs m icknowUdging thi 
degree of LI D confernd um n him m \iigust 2( b\ 
the Lntversitv of Toronto said that the inii-»to\in 
establishment with which thi lni\orsit\ is equipped 
had rendered in\aluable service during tlu war for 
the forces of the British Fmoite ind the Vlliis 

Prof C Golgi his letired from the chur of 
general pathology and histolog\ in llw knivrrsitv of 
Pavia but he remains in chirge of the institute 
connected wiUi it \ gold mod il and souvenir album 
wre rccentU presented to him md i scholarship 
founded in his honour is to be gi'tn to the oiphan 
of some physician killed during the late war 
^ Dr F J Wilson has betn appointed oioftssor of 
inorgamc and analytical chtmistrv and Di I M 
Heifbron professor of organu chemist rv at the 
Olatgowr Technifcal College Mr W kerr has been 
appointed researdi assist int in the department of 
medianica) Engineering at the same insutution The 
new development futia of the college has now rr ached 
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the total of 3^000! the following donations having 
recently been rt chived From Mr \V J Chrvsfal, 
loooi , Mr and Mrs (leorge Morton ^ool Messrs 
W Teacher and Sons 500/ , Messts Alexander 
Stephen md Sons 1 td 5ooi tht Anchor Line 
(Henderson Bros) ltd, jyg , Mtssrs Macfxrlinc, 
Lang and Co , I td ^30/ and Mr James Reid 
2502 

Tup Civil Strvicc Commissioners announn that an 
examin ition will bigin on October 2S foi the purpose 
of filling vii me ICS is assistant examine rs in the 
Patent Olfice Iht txaminition will be confinid in 
the mam to i indidates who have scived in his 
Majesty k Forets and will consist of a quahfvmg 
eximinition followed bv inlirvicw bv a selection 
boird Ihi subjects of the quilifying eximination 
ir< Fnghsh composition prda^ writ mg, general 
knowledge and ont cf the following —General 
ilumistrv, electruitv and mignetism or mechanics 
and mien inism Tht limits of age irt 20-30 Initial 
silirv 1502 a \eir together with a w ir bonus 
topics of the regulations and forms of ^plication 
ina\ be obtiinea from the Secret irv Civ it Sei- 
vice ( ommission, Burlington Gardms, London, 
W I Tht last dav for making application w 
September 18 

Till United States Generil Fducation Board hab 
grtnUd 16 ooo dollars to the N ition il Committee on 
Mathematic il Requirements, appomlid bv the 
National Mathematical Assocution of \meiicd for tht 
purpose of undet taking i studv looking to improve- 
ments in the milhemAtical cmritulum of tht bccondirv 
sthoois of the countii M ithcm itici ms, as well as 
edut itors in general havt in lecent vears irilicisid the 
prtv iiling high-schoid work in mathematics on the 
j^round that muih of the material is of littli prictu il 
V ilui md on the further ground that the high-school 
curntukim in math* m Hits tikes too little iccount of 
modirn developments in this siionti The American 
AfithemUical Association is made up of the leading 
profissors ind teichcrs of mathematiis in American 
colleges md univcrsitiis It ha** ipoointcd to ion 
dutt the inouirv a committu composed of four 
universitv piofissors of mathtmatiis and four 
sfiondaiv school to ihtis tf mat hematics Hiving 
no funds rhis body applied to the General Fduc ition 
Hoard for assistance The boajd itself will not take 
inv part in the studv or make recommendations 
Prof Young of D irtmouth Colli go and Prof Fobort 
Ttchnuil High School (hi ago will devote their 
cntiri lime to the wiwk for 1 lear or more 


S(^C/E7/E6 4ND UADhMlhS 

Paris 

Academy of Sclcoces, August M LEon Guignard 
in iho chair— G Hombert The paiticular repre- 
sentations of an mlcgfi bv positive forms of Hermitc 
in an imagmaiy quadritic body — H Anioyor The 
development of \ geiiei \! function of the radius vector 
of the eccentric anomaly in elliptic movement — 
— r L Boovler md d F de Cbarmoy Mutation of 
a Caridina into an Ortmannia, and general observa- 
tions on the evolutive mutitions of fresh-water 
shrimpb of the family of thi Atyidae - E KogbotHaiti 
L ItraApherical scries — R Oaraiaf Vectorial fields 
With indeterminate asymptotic directionk —E JoagMt 
A problem of generahsod hydraulics Flow of a 
burning gaseous mixture — A Viruuud Ellipsoildal 
figures of equgibnum of a liquid in rotation, vena 
tion of die maior axis* — G Payet and A ScRa was ss 
The next letum of the periodic comet 1911 VII 
(Schaumasse) Taking into account the perturbationi 


30 


NATURE 


[September 4, 1919 


hi the orbit caused l>y ihe proximity of the comet to 
. Jupiter in 1913, new elements have been worked out. 
It should be sou^t for in the betf nnidg of September. 
»R. Il s tfi sad : An impersonal pnctographic astrolabe. 
— P. W ic sis rdst ; The action of reagents upon glass* 
, powder. Eight kinds of glass were studied, and the 
.amounts disMved by pure water and decinormal 
hydrochloric acid determined for three grades of 
powder, fine, medium, and coarse. — S. Fostsmak : 
The saturated sodium salt of inosite hcxaphosphnte. 
A correction of data given in an earlier paper. — Ch 
BsaUa and L. J. Sbasa ; The evolution of a mixture 
of methyl sulphate and chlorosulphonic acid — 
Bsaganlt and P. Rebla • The oxidation of benz- 
aldoxime. This oxime, on treatment with iodine and 
sodium carbonate, gives benzoic add, ben/nldoxime 
peroxide, benrovl-benzaldoximc, and dibenzenvl- 
oxnazo-oxlme. 


Sydney. 

Lla ae aa Soclsty el Nsw Ssutli Wjdes, Juno 25.— Mr 
J. J. Fletcher, president, in the diair Dr A. J. 
Taner : Revision of Aubtralian Lepidoptora Part vi. 
(continued). Thirty-two genera and ninet\ -five species 
of the subfamily Boarmianas arc recorded or described, 
five genera and forty speries being described as new — 
Dr. R. Qrdg-Smtth ; The germiddal activity of the 
eucalyptus oils. Part ii. Eucalyptus oils arc irregular 
in their action upon B. colt commums, .ind duplicate 
ajgieriments may show a considerable amount of varia- 
tion. Cineol begins to act in about a minute and a 
haR; phenol acts instantly. The curves of cineol and 
phenol cross in 5 minutes with a dilution of 1 : 75 at 
ao®. The phenol tx)effiacnt of dneol in 15 minutes at 
so® is 3*1 it rises to 34 in 30 minutes, and then 
slowly dedines to 28 in 4 hours. Aronmdendral is 
the most active of the constituents of the oils. The 
fdienol coefiident if at i in 30 minutes. The next 
most active is piperitone i), and possibly phel- 
landrene. Pinene and sesquiterpene are low {08 to 
0-5). The rectified oils of A cttterca and A. Smtthn 
are more effident than the crude oils. In the case of 
the oil of E. cinerea, this appears to be due to the 
hydrolysis of the esters and the subsequent oxidation 
of the alcohols to aldehydes. Treatment with alkali 
did not reduce the effidency of the ackUrectified oil. 
The addition of acetic add to the crude oil doubled 
the germiddal power in the course of sj months. 
The^rmiddal activity of the rectified and crude dls 
of cinarea is proportional to the starch-iodide 
reaction, and not to the aridity, but tiiis does not hold 
for thfli oils as a daSs. The'reodfied dl of E. poly, 
hractea Is less efiident than the crude oil. This ma> 
be due to the elimination of aromadendral during 
rectification. The oil of the Braidwood variety of 
E. auriroliatia is the best and dieapest disinfecting 
oil (phenol coeffidentsE58 In 30 minutes). The oil of 
E, itnerifoha was the second best crude oil tested 
(fdienol coeffidenta4 8 in 30 minutes); its activity is 
imbably due to its aromadendral content. As in the 
case of phenol, the addition of add to the water used 
in emulsifying the dls greatly increases the germiddal 
aedvi^.— T. Stsd: Water ftiom tiic roots of the red 
mallee. A chemical investigation Of water from the 
roots • of this plant frcmi l^wler’s Bay, South Aus- 
traHa.— Prof E. D. Msrrttl. The identity of Poly- 
podiwn spinulosum, Burm. f. The author, by com- 
paring Burman's figure with Australian material, 
coadttdes that the plant described as P. spinuiosum 
front Java represents the W. Australian plant, Syna^ 
Mn fdymoffha, R. Br., and that the locality rerord 
Is an error. 
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Pearce and by others. Pp. xxxii+9Q3. (London: 
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ZOOLOGY AND HUMAN WEJ^ARE. 

Li/c and Human Progress, Edited by 
Prof- Arthur Dendy. Pp. ix + 327. (London : 
Constable and Co., Ltd., 1919.) Price lojr. 6 d, 
net 

T his volume is the outcome of a series of 
public lectures organised by Prof, Dendy 
at King’s College, London, in 1917-1K under the 
auspices of the Imperial Studies Committee of 
the University of Ix)n^on. The object ot the 
course was to inforn1»lke public regarding zoo- 
logical results already Tipplicd in further, inre of 
human^ progress, and to emphasise the claims of 
zoological science to recognition on terms of 
equality with other departments of learning The 
college and the editor arc to be congratulated, 
not only on their Lourage and public spirit in 
having, during the dark days of the war, ananged 
a course which makes so much for enlightenment 
and for reconstruction, hut alsij on having made 
the subject-matter accessible to all thiough the 
medium of this volume The lectures arc most 
informing, and if we express regret at the absence 
of consistently full citation of the authors 
quoted, this is done in tribute to their permanent 
value. 

Prof. Dendy contributes the preface and an 
opening lecture on Man’s Account with the 
Lower Animals.” To the weighty material items 
in that account he adds the pregnant idea that 
much of our msthetic sense is founded on insect 
ttsthesis, since the marvellous forms, colours, and 
fragrances of flowers arose “in the course of 
evolution in response to what we may fairly call 
the tastes of insects long before man appeared 
on the scene.” Prof. Bourne adds a thoughtful 
ess^ on “Some Educational and Moral Aspects 
of Zoology.” Prof. J. A, Thomson writes with 
his usual vivid grace and wealth of illustration on 
“Man and the Web of Life.” Mr. Tale Regan 
discusses “Museums and Research,” incidentally 
putting in a strong plea for the view that evolu- 
tion has been mainly adaptive, and that a change 
of structure has followed, not preceded, a change 
of habits. 

“The Origin of Man” is dealt with by Prof. 
Wood Jones, who concentrates on primitive 
anatomical features exhibited by man, differences 
between man and other Primates, certain striking 
resemblances jto Tarsius, and the probable 
remoteness of origin of the human stock. 
With perhaps a little special pleading one could 
use a good many of his data in a thesis having 
for its subject “ Non-Arboreal Man.” “Some 
Inhabitants of Man and their Migrations ” is the 
subiect of Dr. Leiper’s lecture, which will be read 
with all the more interest in view of his own 
recent reseajxhes on Bilharzia. In “Our Food 
from the Sea ” Prof. Herdman emphasises the 
vital 'importance of sqa fisheries, while “Tsetse- 
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Flies and Colonisation ’* receives exposition from 
Prof. Newstead. 

“I saw before me a great place where men 
and women were making and imparting know- 
ledge.” Thus begins Prof. Punnett’s “dream ” 
at the end of his most readable lecture on “The 
Future of the Science of Breeding.” May the 
dream come true for every branch of zoological 
science Meantime w'e find emphasised, over and 
over again, in the work l>pfore us a sad dispropor- 
tion between the public support given to the study 
of animal life and the splendid results this study 
has achie\ed and can yet achieve for the further- 
ance of human progress. 

J. F. Gkmmii I-. 


ir'J/f GLEANINGS. 

A I Mion of the Possible: What the R A.M.C, 
Might Become, An Accottiif of some of the 
Medical B^ork tn Egypt; together wth a Con-^ 
structive Criticism of the R.A.M.C. By Sir 
James \V. Barrett Pp. xk+i82. (London: 
H K. kU. is and Co., Ltd., 1919) Price 95. 
net. 

S IR J\MES BARRElT has added another 
vigoiotis and stimulating book to those he 
has .Jready published dealing with military 
medical matters in the past war. The book treats 
mainly of questions which came under his notice 
whilst serving in Egypt, where he held posts 
which enabled him to gain a broad outlook, as 
they gave him an insight into the workings of 
the military medical organisation, not only at its 
local centre, but also m many of its peripheral 
sections. His dicta have therefore the refreshing 
qualities of first-hand observations in many fields 
with which he was familiar. It must be added 
that they are not less dogmatic when relating to 
spheres with which he was less well acquainted; 
but there is always a note of sincerity and con- 
viction which compels attention. 

The first section gives a general account of 
the author’s activities as an aural specialist, and 
describes, by means of actual instructions issued, 
the improvements in the treatment of car diseases 
and in the disposal of the men suffering from 
them which wxre effected. In this connection 
stress is rightly laid on the advantages gained by 
“the educational means adopted. The whoto 
service was taken into confidence, the problem 
was explained, and the help of the medical officers 
was invited.” 

It may be asked why so much education in 
the treatment of ailments common in the civil 
population was required by medical men taken 
for the most part straight from civil practice. 
This the author explains in a later section of the 
book, where he saysi “The training of the 
average medical man is intense and narrow; all 
his energies are concentrated on one problem, 
doing the best for the sick man professionally. 
He consequently speculates on remote risks. . . , 

C 


N4TI/BS . 




With obl^atioo to tiie State be is not concerned 
In the Army, on the other hand, everythiiiff must 
be done for the g:ood of the Service. * in 
other words, a man engaged m a desMrate 
enterprise, such as war, may be allowed m ^e 
common interest to take risks, often small, which 
bis medical attendant would not sanctmn at 
ordinary times, and some education is required to 
alter the civil point of view. 

With the writer's advocacy of professional 
conferences and instruction there can be nothing 
but sympathy; he does not appear to be aware 
of the developments on these lines, which were so 
great a feature in other theatres of war, and ha\e 
assuredly come to stay. 

Some xoo pages are taken up in considering the 
question of boards and the physical classification 
of recruits and soldiers, lliey form interesting 
and instructive reading. The author states ; In 
general, about one-third of the B class personnel 
who arrived in Egypt were immediately placed in 
the A category. They were sent to the front 
and made good. He roundly accuses the boards 
at home of classifying men too low and of de- 
pleting the reserves bv an undue number of rejec- 
tions. It IS interesUng to recall that a I^rlia- 
mentary Committee eat to investigate the wide- 
spread allegations ih this count that home 
boards had classified ^he men too high 

But it is in the cbncluding part of the book, 
dealing with the organisation of the military 
medical service and the modifications suggested, 
that the main interest lies. There is common 
agreement as to several of the desiderata men-* 
tinned. Some arc qn their way to attainment, 
whilst others have already been attained. 

Allowing for a certain amount of special 
[heading, the book raises many points of 
cardinal interest, lucidly, If forcibly, expressed, 
and^ there are not many connect^ with the 
medical servicei^ either as clinicians or admtnis- 
trators* who will not glean some profit from a 
perusal of its pages, whilst the general reader will 
not find it too technical for his enjoyment. 


NERVOUS DISORDERS: TWO POINTS OF 
VIEW. 

(i) What rt P^ych^Oitalysis? By Dr. I, H Coriat. 
Pp, 124. (London : Kegan Paul, Trench, 
Tnlbncr, and Co., Ltd., 1919.) Price 35. 6d. 
net. 

(a) Traitement det Psychon^vroses de Guerre, 
Par G. Roussy, J Bolsseau, I^. d^CEIsnitz. 
(Collection Horizon.) Pp. 191, (Paris: Masson 
et Cie, 1918.) Price 4 francs. 

(i) CORIAT’S attempt to coQcct injo out 
small volume the chief articles of the 
psychoanalytic fahh, and, moreover, to lay them 
out along the rimd scaffold!;^ of a shorter cate- 
chism, is certainly an act of braver^ or temerity* 
The«rteder i$ aslm to defer his dedston bct^i^een' 
ilAse two descriptions until bo has finished tbh 
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very interesting and cha B oP ging small 
the concretdness—one had almost wnttoii the 
ferro^oncreteness-— of this eKpOsttlon cannot faB 
to delight, at one stroke, the erudite student of 
Freud, who has long been ye^fng lor some 
psycluMnsdyttc Baedeker to indicate with^ a 
judicious distribution erf asterisks the really im* 
portant baltmg-placcs on this perilous joumw; 
the implacable enemy of the new movement, who 
will surely regard me pages of this book aa a 
conveniently bound packet of targets; and the 
teacher of psycholo^, who can now prepare 
three full lectures on what someone hat assured 
him Freud really means. 

Most people must have 'felt that such a ixxdc 
ought to appear some day, though, perhaps, not 
everyone would have r^ardod the j^resent time 
as suitable. But Dr. Coriat might immeduiteljr 
pomt out, and with justice, that the procrastinator 
is a person upon whose mentality more light has 
been thrown from Vienna than from any other 
quarter in recent years, and certainly diere is 
little that can be called undecided m the way 
the present book is written. 

Tte answer to the question “What is Psycho- 
analysis?** occupies 1 18 pages, at which stage 
Dr. Coriat ends, and, one presumes, Dr. Adler 
and Dr. Jung would desire to begin. For it 
seems clear that the present answer is the answer 
of Freud alone. And this is, wc think, a pleasing 
feature, if one could ensuic that the book did not 
fall into the eager hands of the entirdy 
uninitiated. The book is, so to speak, a diagram 
of Freud's teaching. When we can place by it 
similar diagrams of Adler's and Jung’s theories 
(drawn very strictly to scale, with the cfmgruent 
portions clearly indicated) and get them wdl ipto 
our Imds, discussions on psychoanalysis may 
gain in clarity what they will assuredly lose in 
beat. 

But, like many diagrams, the present one often 
seems to eir on the side of too great simplicity, 
and It is too heavily outlined. The book reads, 
in fact, far too ghbly. It seems scarcely fair 
to Freud to write witmut further eit^anation 
the “way that a normal individual conveniently 
' forgtts ’ the unpleasant experiences of his hfe ** 
(p. 14), and to say dogmatically : “ If the nervous 
symptoms ^row worse during the course of the 
analysis, this must be interpreted as due either 
to the resistances or to the course of the disease, 
and not to the treatment ’* (p 70); or to aide the 
question of questions “Can j^yt^oanalysis ha 
harmful?** and to “answer** it by merely, 
remarking that “wild** psychoanalyris can, anq 
that the analyst may fall into errors. Wbet<<&e 
average man pfesu|nably wanta to know ia 
whether, in , any circumstances, oiti^os. 
thorough-gping, complete psychoanalysis cui bo 
harmful, Ad, U so, why? Eape<ja)ly, 
does the average English reader^ who has Man, 
the courae of tae thread Uofciitg the wtipngs of 
McDongiB, .add Tmtter on ode> Moi 

widi those of Pfhnd and Jung on the otinp, mk 
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tMfl quettion. And, so far, it bat not been 
answered. 

(s) A conception of quite a different nature is 
presrated in the book by Dr. Roussy and his 
ooUeaguet od the treatment of the psych^euroses 
of war. Their work dealt chiefly with those 
** accidents d’ordre hytt&rique” which they 
describe as the most important of the psycho- 
neuroses observed during this war. A com- 
ison of their book with such a treatment as 
MacCurdy’s in "War Neuroses (recently re- 
viewed in these columns) provokes the reflexion 
that a wider conception of the war psychoneuroses 
than that held by these French authors seems to 
be necessary if tnedical >cicnce is to learn all it can 
from the experiences of war psychotherapy. The 
book deals with the causation, treatment, and 
prophylaxis of these hysterical disorders, and 
discusses the recent "reflex,** "dynamogenic/’ 
and " dyskinetic ** theories of their nature. It 
is clearly written and excellently illustrated. 


exclusively, so ; and further on ^ (p^ 340) 
are told of a ^ specimen in captivity greedUy 
taking large pieces of raw fish. Among the 
terrapins, Batagur and Dermatemys are a^ 
chiefly herbivorous. (3) Speaking of the locgevitv 
ol land tortoises, instances of existence for mucm 
more than a century might have been given ; and 
to the statement that Gilbert White’s famous tor- 
toise {Tesiudo ibera) lived nearly sixty years, ** in 
capitivity ” should have been added. A still better 
record for the same species is furnished by an 
individual, on which the writer ot this notice hat 
reported, that has been kepi in Cornwall for 
ninety-six years. G. A. B. 


LETTERS TO THE EDITOR. 

{The Editor does not hold himself responstble for 
opinions expressed by hu cof respondents. Neither 
can he undertake to return, or to correspond unth 
the writers of. rejected manuscripts intended for 
this or a«v other part of Naiure. No notue it 
taken of anonymous communications.] 



OUR BOOKSHELF. 

Memoirs of the Boston Society of Natural History., 
Vol. viii. No. 3. Monographs on the Natural 
History of Nenff England. The Turtles of New 
England. By Dr. Harold L, Babcock. Pp. 
337-431 + 16 pis. (Boston, Mass.: 1919.) 

This is a very interesting and excellently pro- 
duced monograph dealing with seventeen species 
out of sixty-oue now recognised by American 
authors. Cmsidering that* >rew England includes 
die northern limit of distribution of the Cheloniaos 
of eastern North America, this is a good number. 
The author has collected most of the observations 
published on the life-histories of these sj^es, and 
such a compilation is a valuable addition to the 
descriptive and ioooographic part of the work. 

Objection may be taken to the title of the 
monograph, as the term "turtle’* is usually 
taken to apply to tborou^y aquatic Chekmlans 
only. As the author tens us, it has been sug* 
gested that (1) all Chelonians of the land only 
should be caU^ tortoises; (a) all Chelonians of 
fresh water should be termed terrapins ; and (3) all 
Chelonians of the sea should be c^ed turtles. It 
is somewhat difficult to draw a limit between the 
two first categories, and one does not quite like 
fibf name ” terrapin ” to be bflstowed on the sc^- 
sbelled or river Cbelooiaiis, the Trionychidm- 
Perhaps these might be termed river'^turdes in 
oppiwtioci to sea^tortles. 

Ibe descriptive part is preceded by an intro- 
ihiction, in which the author deals widi Cbekmians 

E endly. Three utatements call for criticism, 
tlie skull is stated to be more solid and 00m- 
t'tfcan in other rmtffian orders; but what 
hbout crooodUes ? (a) &>me marine turtles are said 
(O bo strictly herbivorous (p. 330); this can 
be meant to anpty to the green turde 
is cUq^Ji hat not 
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I omiaoui Wemis. 

TiiB Rev. Hildbiuc Friend^ hit letter to Naiure 
of August 7 (p. 446) asks : ** Is it possible that light 
can influence Annelids in some way, and so facilitate 
sexual processes?** He dtes the affirmation of 
Flaugergues made in 1771 that luminosity disappears 
in certain cases after emulation. 

There is the other way of appioadiing the subject. 
We know that the luminous earthworms, with which 
Dr. Gilchrist has dealt in his recent paper, can be 
stimulated to luminesce; so may we not ask: Is 
It possible that sexual processes may facilitate the 
excretion of the substance or substances to which 
luminosity is due? 

We arf acquainted widi the fact that In other In- 
vertebrate groups muscular contraction, due to a 
stimulus to the nervous svBteia, will expel the con- 
tents of glands secreting die substances essential for 
the production of light. For example, we know that 
sometimes exdtement due to the attack of enemies 
will cause phosphorescence in centipedes (Thomas, 
dted by Dahlgren, Journal of the Franklin Institute, 
January, 1917, p 85 of reprint). In a forthcoming 
paper Dr. Braoe-Birks and I shall indicate severA 
other ways in which the same result can be brou|^t 
about among the Chilopodo. 

A careful reading between the lines may show that 
fear, shock, and 'sexual processes each provite the 
stimulus to the nervous system which results in the 
expulsion of the essentials luminodtv by a con- 
traction of die muscles in the case dted by Mr. 
Friend, and that if that stimulus were suffident to 
exhaust the store of secretion the animal mantiened 
by Flaugergues would, of course, Ml to exhibit 
fumlnodty again until the secretion had had dma 
to re-accunmiuite. S. Grahau BRAzm-Bancs. 

16 Bank Street, Darwen, Lancashire. , 

The Nattoml Uiilsii of lo l satifls Wsitars and lUsstrsli, 

One of the chief alms ol the National Union of 
Sdentifle WoHcert is "to secure adequate endowment 
for research and to advise as to the administration of 
such endowment" A committeft of active w^ers in 
an the principal subjects has been appointed to om;- 
sider methods of carrying out this obfect. While the 
committee is agreed upon the gbueral aim of making 
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It poMiMe for the adendfic woiiter to make reaearch 
Ida profeaaion (aubject, of course, to effiden^), oon> 
crate augMitions regaraing methods of achieving thia 
ora essential ; and as the committee is a comparadvelv 
small body it cannot expect to be acquainted with all 
the relevant facts concerning the oondldona under 
which research is conducted ut present. To overcome 
this difficulty it IS proposed to associate wiA the com- 
mittee a number of advisory panels Donating of per- 
aons in the principal researdi centres in the British 
Isles. Will those workers (whether nlreadv members 
of the Union or not) who would be willing to supply 
the information required, or to make definite Burnt*- 
dona concerning p^ible methods of improving these 
coitions, please communicate with the undwogned 
or some other member of the committee? 

llie present committee consists of the following - 
Di. O L. Brady (Chemistry, Imperial College), Dr. 
J. W. Evans, F.R S. (Geolow, Imperial College), Mr. 
W. F. Higgins (ExperimentaT Physics, National Physi- 
cal Laboratory), Df. A Holmes (Geology, Imperial 
College), Dr. H Jeffreys (Mathematical Physics, 
Csunbru^^e), Dr F. Kidd (Plant Physiology Cam- 
brid^). Dr. M. C. Rnyner (Botany GineraTBraneW, 
Dr. C. Shearer, F.R.S (Zoology, Cambridge), Mr. E. 
Slnkinson (Chemistry, Imperial College), Dr. C. West 
(Plant Philology, Impcn.il College), Miss D. M. 
Wnch (Pure Mathematics, Cambridge). 

Harou> Jorntmts. 

St. John’s College, Cambridge 


WIRELESS NAVIGATION FOR AIRCRAFT. 

T he determination of the position of ships at 
sea mvolves dead reckoning and the use of 
sights on terrestrial or celestial bodies. Dead 
leckoning methods often give fairly accurate 
results, even when no sights can be taken. With 
aircraft, however, drift ^ays so large a part that 
dead reckoning methods are not sufficiently trust- 
worthy. Hence the necessity for other methods 
for determining ^sition.^ 

Direcdonal wireless gives a means of finding 
one’s position under almost any conditions, and 
thus enables navigatiem to proc^ in cases where 
it would otherwise hr dangerous, such as in fog. It 
uses chiefly the well-known property of loops, that 
if the plane of a loop makes an angle d with the 
direction of propagation of the waves, the E.M.P. 
produced in the low is Eq cos 6. The rate of 
variation of this witn d is greatest when 6 >*90*, 
i.e. when the signal strength is a ounimum, and 
bearings have hitherto been obtained by turning 
the loop until the minimum is obtained. 

There are two distinct ways in which this navi- 
gation might be effected • 

(1) The aircraft should emit ordinary wire- 
less signals snd directional stations on the 
ground determine various directions of the 
aircraft, the central ground station working out 
tile position, of the aircraft and re^ansmitt^ U 
to the aircraft. This method 1 ^ been* used 
ooosidenibly by the Germans. 

4(a) There should be ordinary trannyttiag 
llmons on the ground whidi should transmh 
uroinaip' wireless signals, and the aircraft slw^ 
determine bearings of each of these known 
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ground stntkma, the unvigatoriworldaK uut Ida 
poKtkm from these benringa. ^TUa method hnh 
very many obvious ndvantngee over tim fliat. 
method, such ae the fact that am unBmlted number 
of aircraft can work out th^ own positioiw at 
the eame time, and also the fact that hi case of 
warfare the position of the aircraft need not be 
disclosed to tiie enemy. This second method wea 
adopted in the R.A.F. to a great eatent. 

In attempting to place directional gear on afa^ 
craft there were consideraUe difflralties ft) 
There is much extraneous noise on aircraft; (a) 
the space available on aircraft is not abundant, 
and in any case it is not aflay to get large loopa; 
(3) the possibility tha(t, ^>0 waves would te 
deviated in the neighbourhood of the aircraft, 
thus producing errors which would have to be 
determined. 
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It was obvious that the best amplification of 
signals that could be obtained would have to be 
used. Even with the best amplification known, 
it was found that the extraneous noise was so 
considerable that the ordinaiy minimum method 
of using a loop aerial to find direction was of vbry 
little use. Because of the extraneous noise the 
minimum was considerably widened, and even 
with powerful signals there might be a region as 
la^ as 40^ to 00^ where no signals at w were 
obtained. It was hence necessary to devise some* 
method by which wgnals could be heard whilst 
the bearing was taken. Fbr this purpose the ‘ 
following method was devised : — 

Two loops at right angles are used. These 
loops are rigidly fixed tiwether and rotate round 
the same verticri axis. When one of these loops 
is on its maximum' the other will be 00 tiie mi^ 
mum. When the maximum or mam coff is used 
alone, tha maximum of the signals b first roo^ib 
obtained, and then the second or aumUarx cell b 
introduhed, the conoectioos of tUs second cofl 
being reversed frmu time to time. If the autiiii 
coil b on Its maximum the revemal of tim' 
auitilbty coil will not alter the strength of tH 
signab, but if the ma^ coll is not eometijr on 
the msstinwio tiw reversal of the anxWafy con 
give signab of ^ferent {ntensity l hsnso ^ 
metiiod to mphy » to rotate the oo&^iuiQg tw 
main oOU atone untiT someialMre nsar^lm numb 
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omife and then to Introduce the auxiliary coil, 
amtiulg the Snal adjoatment so that on re- 
xeraiog^ the auxiliary coil there is no change in 
the intenilty of the signals. The sensitiveness 
that can be obtained by this method is under 
contttd and depends on the ratio of the area turns 
of the auxiliary and the main coils. By “ area 
turns is meant the summation of the areas of 
the various turns of a loop. If this ratio is of 
the order of 3 to 1, a bearing can be determined 
quite easily to within If this ratio 

is 10 to X, the coils are accurate to less than 
It is quite siniple to show the reason for this 
theoretically. There are two distinct methods of 
applvi^ this method to aeroplanes : — 

(i) 'Ae coils are rigidly attached to the 
aeroplane and the aeroplwe rotated until 
the cotrect bearing is obtained. This is 
called the wing coil system. The main 
coil is dxed in the fore-and>aft direction 
on the struts and the wings. The auxi- 
liary coil is athwart'Ships on the struts 
and the wings. Fig. 1 shows diagram- 
matical^ how this is done. 

(a) The coils are placed in the fuselage 
of we machine and are rotated inde- 
pendently of the machine. Method (i) 
has the advantage that stronger signds 
are obtained and can hence Ite used for 
long distances, such as for the cross- 
Atlantic flight. This method has the dis- 
advanta^ that it is necessary to deviate 
the machine from its course to determine 
any bearing. It has also the advantagt 
that there are no errors due to the devia- 
tion of waves. 

Method (a) has the advantage that the 
machine can carry on on a steady course 
whilst bearings are being taken. It has, 
hotvever, disadvantages that signals arc 
much weaker and that errors are intro- 
duced in the bearings. Such errors arc 
quadrantal in nature and can be deter- 
mined by swinging the machine and 
taking bearings on the same station for 
different directions of the head of the 
machine. 

On aeroplanes the extraneous noise 
can be divided into two distinct 
classes : (i)^ The noise of the engine 

and the rushing of the vdnd ; (a) the disturbance 
produced by the magneto. 

The noise of the enniies can be minimised by 
increasing the amiflAcation signals, but 
magneto noise cannot be eliminated in such a way 
because, as the amplifioatiofi is increased, the 
effect of the magneto disturbance also increases. 
It was absolutely necessary to determine methods 
to cut put this magneto disturbance. It was 
found that the magneto disturbance was prin- 
djMOy due to the emission of very short waves of 
ine order of 5 to 30 metres. The most effective 
asethod for cutting obt them disturbances was 
o ow pl etel y to shim dm magneto system. The 
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ma^eto leads were laade of braided ^re, fhe 
braiding being earthed every i8 or 44 ia« It 
was also necessary in cases where the engine is 
not completely cowled to enclose the magnetos 
and their distributors in metal shields. 

A large number of results of determinations of 
DMitlon by wireless beanogs have been obtained. 

beacon stations used were principally long- 
wave spark stations (wgve-len^hs of aooo metres 
and upwards), the distances of the beacons being 
from 10 to 500 miles, and occasionally more 
distant. Some of the stations used were roldhu, 
Pans, and Nauen. 

On the ground, when two or more of these 
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beacons were used, the mean error in the deter- 
mination of position was two miles. In aero- 
planes the accuracy was not so owing to the 
compass errors, due to the swinging of the com- 
pass. The mean error In beaHng in the air was 
il", and the mean error in positmn when two or 
more beacons were used was seven ,ndles. 

Long-distance flights have been made in which, 
under adverse weather condifkMM and without 
reference to the ground, by tbe aole use of 
directional wireleas the nmehine was navi^ted 
with extraordlnaiw accuracy- llie detaila of a 
flight from B^igm Hill to Faria and back to 
Brighton are shown In Figs, a and 3. The aero- 
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f|K^ was above iha clowls half tha tmiei and tbs 
navigmtor was in a poaitiofi wMch |tmluded any 
immiUt/ of seeiiv out of the machine. He was, 
nevertheless, aUe to direct the ooorse the 
machine, forecast the time of arrivst half an hour 
in advance with an error of less than two minutes, 
and find the force and direction of the wind de- 
flecting the Oiacbine from her course from time to 
time, such predictions being found to be accurate 
wbeo^ compared with the meteorological report 
later in the day. 

In certain circumstances excellent results can be 
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obtained when only one beacon station it avail- 
able. This is especially useful when the beacon 
is at one’s destination, when head bearings alone 
weed. J. RoumoN. 


PjROF. ilLEXdNDFR UkCAUSTEtt. F,R.S. 
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rise BMMftCfaie, and had beooetie a'daoeantiatev ef 
anatomy in the Jtoyal College of Samopa in 
Dubhn before he wae seventeen years <n age 
and upon ^ devekrpoient of the medical tdiool 
in Cambridge, wii^ he «as professor of 
anatomy for thirty>six years. WhUe aodog as 
demonstrator in anatomy at the Royal Ccdlege of 
Surgeons he was a student atr Trinity Cdfi^; 
at tM age of twenty4ive he became professor of 
zoology there, and eight years later succeeded to 
the chair of anatomy ano i^inirgery. At Trinity 
Ctrilege he developed that craving for 
encydopmdic knowledge which through* 
out his life he wa* continually striving to 
satisfy. He was eimedally devoted to the 
study of Celtic ardiaeology and ancient 
Egyptian literature, and in his own sub* 
jeet his wonderful powers of memoiy and 
jus persistent accumulation of facts by 
personal observation gave him a know<> 
ledge of the details of anatomy and the 
literature relating to it which was almost 
uncanny and at times disconcerting to 
those who sought bis advice. For, -with- 
out intending to discourage youdiful ad- 
venturers in anatomical research, the 
formidalrie record of what had idready 
been accomplished, which he was able to 
give quite impromptu to one who was 
contemplatmg some orinnal investigatioo, 
was responsible for brb^ing to noujgfht 
not a few budding aspirations. Prof. 
Macalister never sMmed to realise the 
crushing effects of his vast erudition. In 
the latter vear. of his life he often dis* 
cussed with the writer the efforts he had 
made to encourage men to do research, 
and his difficulty in understanding why 
so little cam* of it. 

When he succeeded to the chur of 
anatomy in Dublin he took Sir George 
Humphry, of Cambridge, as his guide 
and master, and began a series of detailed 
investigations in comparative anatomy and 
especially myology ; but when he bMame 
Hurophiy*s suceessonhe devoted himself 
more and more to osteology, and to-riie 
end of his life he continued to collect data 
and fill note-book after note4wok with 
the records of his observations and 
) admirable peocU drawings. Unfor* 
tuoately, only a reutivcly small proportion of 
these results have been published, Vl^en, from 
tune to ttee, bU ftrkitda pressed him to U* 
srork avaUable for oriidr anatoodsts, ha toould 
modestly diadaim that any jounuri would find 
space fbr the contents of his vduminoos note- 
books, jor urge that thav were always pvaib^ 
for anyone to an^ in fac^ he vrae «»«r 
geoerotiaIy'<ready to give rim rceults of his toork 
to anyone whd eaked far ttien. Prof, Maeafistef- 
speat his hlir in itoasring add iveftdsd 
genenfisalioftand the fomnlattontit eafiMiiriklim 
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This thirst for facts 'and' lack:' of 
attarai t in. th^r interpretation is nowhere more 
dearly (Grayed than in his choice of subjects 
tor inrestimtion. Perhaps the most striking in- 
Itaooe of toU is his tnonpgra^ on the lachrymal 
tKMse. ^ In spite of this curious trait, Prof. 
Macalister was mainly responsible in this country 
tor maiatainiog an interest it morphology at a 
time when anatomy was threatened with the fate 
sf bmng reduced to the mere mechanical craft of 
the disseoling-room. His text-book on anatom]^ 
was the instrument by means of which his ioflu- 
tnce was extended far and wide, especially among 
teachers of the subject. The great anthropological 
collection which ne ^made in Cambridge will 
always remain as a fsemorial of his zeal and 
»ietgy. But to those who have been closeh 
associated with Prof. Macalister either 
students or colleagues the recollection that has 
been imprinted most deeply in their memories is 
that of a generous and kindly soul who throughout 
the whole of his long career as a teacher of 
anatomy continued to perform the duties of a 
junior demonstrator gently **ftelping lame dogs 
over stiles ” in the dissecting room. 


PROF. L. W. KING. 

T he death of Prof. Leonard W. King on 
August so is a serious blow to archaK)logy 
and to the British Museum. Prof. King had made 
himself one of the foremost Assyriologists 
of the day, and his comparatively recent 
appointment to the chair of Assyriok^ in the 
University of London was a recognition of his 
work that was much appreciated by him, and com- 
mended itself wholly to all students of the subject. 
From the time when, a few years after his 
appointment to the British Museum in 1893, Mr. 
King published his first studies in Assyriology, his 
work has been known by its clarity, sanity, and 
critical acumen. “ Prove all things ; hold fast that 
which is may be said to have been his 

guiding prmciiJe in his work All scientific work 
was to be criticised fearlessly, and what seemed 
to his clearly distinguishing mind the true solution 
of a problem was to be upheld without hesitation. 
All he sought was the truth, as it teemed probable 
to hhn. And no other consideration moved him 
He was a fine type of the modem scientific w'orker 
In the field of archsaology, and the loss to si'ience 
of such a man in the flower of his age and activity 
can scarcely be estima^. 

Prof. Kmg was borh in the year 1869. He was 
therefore omy forty-nine years of age when pre- 
mature death overtook him, 1 largely as the result 
of heavy double labour during the war as an 
officUl attached to the Intelligence E)epartn^t of 
the Admiralty and as student of Assyriology, 
whkii» edversdy affected a system already, as we 
tan wot owTt severely tried by illness contract 
far flbe course of hit excavations for the British 
Museum at Kuyunjik (Nineveh) several years ago. 
T4 seeming Prof. Kmg was a roan of 
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robust health' and physique, but in reality tbei 
rigours of arcbieoJogi^ work in Assyria under 
the conditions of fifteen years sin^ had under- 
mined his constitution, and when, in the present 
year, the results of severe war labour coincided 
wdth a recrudescence of M illness, he fell. 

Prof. King was a Rugbeian and a King’^ mao. 
The book in which he first made his mark was 
“The Life and Letters of Hammurabi,** the great 
law-giver-king of Babylon. His works on the 
Assyrian language are well known, and as a 
proficient Semitic scholar his pronouncements on 
this subject were always worthy of great respect. 
His real interest, however, lay rather in the 
elucidation of ancient history by means of the 
cuneiform inscriptions than ir the ancient lan- 
guages themselves, and a notable contribution 
to this end is his edition of the inscriptions of 
Darius on the Rock of Bisitun (Behistun), which 
he rc-copied and edited, in conjunction with Mr. 
R. Campbell Thompson, after their joint expedi- 
tion to the spot on behalf of the British Museum, 
which was carried out in circumstances of con- 
siderable difficulty and hardship. His two more 
recent works, “ The History of Sumer and 
Akkad ** and ‘‘ITie History of Babylon,” are the 
standard histories of those lands in English* It 
is ever to be regretted that be was not able to 
bring out the third work of the trilogy he had 
planned, “The History of Assyria,” but the war 
compelled him to put it by for the time, and then 
illness stopped all further work. It is to be hoped, 
however, that he will be found to have left his 
manuscript sufficiently complete for his publishers 
to produce the result of his labours. 

In his historical books the same clean-cut 
critical faculty is shown as in his other work. 
This criticism was welcomed by his friends and 
fellow-w’orkers in the same and kindred fields, for 
King's interests were by no means confined to the 
Land of the Two Rivers. He was keenly inte- 
rested in Egyptian archaaology, but for the study 
of the hieroglyphs or of Coptic he had no time; 
the demands of cuneiform were enough for him, 
for he did all things thoroughly, and never 
dabbled. In a minor degree the work of his 
colleagues in the museum on Myceneean archaeo- 
logy also interested him. His Camoridge train- 
ing made him somewhat suspicious of the so- 
called “ all-round man *’ ; . but he had an interest 
in all branches of archmology, and rend every- 
thing that others had written on their several 
subjects, and his remarks on their work were 
always of value, and inspired by sound common 
sense; his comments were always conspicuous 
for balance and sense of proportion. To other 
workers in his own field was dways scrupu- 
lously courteous and anxious to give ci^it where 
It was due; his juniors were always sure to 
receive their due meed of wpreciation and in 
addition energetic suf^rt He will kavt among 
them a name, of happy and grat^ul memory, 
while hi# personal friends feel a veiy deep and 
grievous loss. It is always to be r^retted that 
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he did not garvive to receive tlM honoui' of lUforii* 
gion to the Bcitigh Academy, to mark his signal 
aefvioeg to his ackoct in thig country. 

ilughy, King's Ctdl^e, Cambridge, and the 
Britiu Museum, not to speak of the University 
of London, have lost in him one of their most 
distinguished members. H- Hall. 


Tff£ BOVRSEMOUTH MEETING OF THE 
BRITISH ASSOCIATION. 

X^RITiNG on the day before the opening of 
V V the meeting at Bournemouth, it is not pos- 
sibie to give exact figures of the nun^ber of 
members and associates enrolled. The number 
is approximately one thousand, and steadily in- 
creasing. All day the Muniapal Colley has been 
the scene of great activity, and the officials have 
had hard work to cope with the rush of applica' 
tions and inquiries. The figures compare very 
favourably with those of presious years, and, 
while no new records are likely to be established, 
it is believed that the attendance uiU be in excess 
of that at any meeting held during the war 

Local enthusiasm has been late m manifesting 
itself, but has now reached a high pitch The 
town’s privilege in being the scene of so import- 
ant and in many respects unique n meeting is at 
last fully appreciated. The greatest interest is 
being shown In the proceedings of the Association, 
and a most cordial welcome extended to the dis> 
tbnighed men of science visiting the town llie 
citmns* lectures arranged m co-operation with 
the Workers’ Educational Association are also 
lik^ to be excwtionally well attended. 

The great difficulties of securing accommoda- 
tion have been successfully met, and ;the many 
visitors find the arrangements in every way ex- 
cell^. The careful organisation of the local 
executive committee in omer directions is in evi- 
dence on all sides, and its results meet with the 
keen appreciation of members and associates. 

The weather is fine and warm, a fortunate 
circumstance in view of the numerous settional 
excurslofts to poioM of interest in the neighbour- 
hood taking place during the week. 

Even at this early hour it is possible to pro- 
nounce the Bournemouth meeting a decided 
success. ' 

(Tuesday rtirnwg.) 

The weather to-day has been brilliantly fine, 
and with Bournemouth looking its best the meet- 
ing has opened under the haj^est co^itions. 

More than xaoo tickets have been issued, and 
ifiany fresh applications are still being received. 
2^ section lectures and discussions and the 
excursioas to-day were exceedingly wtdl attended. 
This evening the Winter Gardens Pfvilion waa 
Crowded by e keeply appreciative audience dn the 
occeibo of the president’s inaugural hiddreto. Urn 
atteni^nce* ere not *o large as at certain meet- 
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bdd before the but «ra regtro ydf 
here ai most gratifying at^ qUHe eqiMt to ea^teta**' 
tions. > 

The interest displayed in the dtiaens* lecturea 
exceeds all antidpatioo, and ttie accommodation 
provided, based on the experience of previous 
years, has proved quite inadequate. All tfie 
tickets have been disposed of, and large numbers 
of intendlf^ auditors have been duappointeds 
This points to a useful development of the work 
of the Association in the future. 

All the conditions are c^cceptionally favourable^ 
and the “ Peace meeting is proving eminently 
successful in every way. 

Prof. W. A. Herdmanglio has been general 
secretary of the AssocianiHr since 190.^, has been 
elected to fill the office of president for the year 
1920^21, beginning with the Cardift meeting. 


iNAOr.LRU \l)DRPS8 BV TUB HON. SlR CllARI BS A. 

Parsons. K C B , M.A., LL.D., D.Sc . F.R.S , 
PuRSlDBin. 

XiiRSE \e0r5 of anxietv and stress ha\jf passed since 
the last meeting of the firiUbh Association. The 

eight of the struggle tshkh pressed heaMly upon us 
at the tune of the Net^castle meeting in 1916 had 
incrtnwd so much m intensity hv the spring of 1917 
that the counal, after consultation with uie local com- 
mittee at Bournemouth, finallv decided to cancel the 
summer meeting of that >ear.^ This was the first 
time in the history of the association that an annual 
meeting was not held 

We rejoice to feel that the terrible ordeal through 
>Ahich the whole Empire has been passing has now 
reached its final phases, and that during the penod 
of reorganisation, social and industrial, it ^ possible 
to resume the annual meetings of the association under 
happier conditions. We have gladly and with much 
appreciation accepted the renewed invitation of our 
friends anJ colleagues at Bournemouth. 

We are gathered together at a time when, after a 

g reat upheaval, the elemental conditions of organisa- 
on of the world are still m fiux, and we have to 
consider how to influence and mould the rccrystallisa- 
tion of these elements into the best forms and most 
economic rearrangements for the benefit of dvilisa^ 
tion That the British \ssoaation is capable of 
exerting a great influence in guiding the nation 
towards advancement in the sciences aim arts in the 
most general sense there can be no question, and of 
this we may be assured by a study or its proNoeemngs 
in conjunction with the hlstorv of contemporary pro- 
grets Although the British Association cannot claim 
any paramount prerogative in this good work, yet it 
can certainly claim to provide a free areiia for dia« 
cushion where in the ^st new theories in adenedt 
new propositions for beneUdal change, new sugga^ 
tions for casting aside fetters to the advantement bi 
sdence, art, and economtes have first seen the Hght 
of publication and discussion. 

For more than half a century It has pleaded strongly 
for the admneement of science and its appllcatloit to 
the arts In the yearly volume for tSss wCil hg {oundt 
li report in wUdh it atated that 5 ^jectTlor 

which the asfodatlotit ^ 9 i$ estsbU 4 ied have haetk 
carriM out In threa ways ; First, by reqtdd^mrHl 
and printing rSpe^ on % present state 
branches of sbMobi wctaMiy, by gran^g sypsd bC 
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etwAlty to tfludi oonunlttoes or Individualti to otiftble 
’them to carry oti new researdtea; and thirdly, by 
recommending the Government to undertake expedL 
done of dlacovtry, or to make grants of money for 
certain and national purposes, which were beyond the 
means of the astodation." Aa a matter of fact it 
has, since Ita commencement, paid out of Its own 
funds upwards of 8o,oooi, In grants of this kind. 


DtvtihpmtnU Pnor to the War, 


It is twenty-nine years since an engineer. Sir 
Frederick Bramwetl, occupied this chnir and dis- 
coursed so charmingly on the groat importance of the 
next-to-nothing, the importance of loolcing after little 
things which, in engineering, as in other walks of 
life, are often too lightly considered. 

The advances in engineering during the last twonU 
>'ears are <00 many and complex to allow of their 
description, however «hort, t^ing included In one 
address, and, following the example of some of my 
predecessors in this chair, 1 shall refer onlv to some 
of the most important features of this wide subject. 
1 feel that I cannot do better than begin by quoting 
from a speech made recently by Lord Inchcnpe, when 
speaking on the question of * the nationalisation of 
coal : — “ It Is no exaggeration to say that coni has 
been the maker of m^em Britain, and that those 
w ho discovered and developed the methods of working 
It have done more to determine the bent of British 
activities and the form of British sorietv than alt the 
Parliaments of the past hundred and tw^enlv vrars/* 

James Wait — No excuse is necess.iry for entering 
upon this theme, because this year marks the 
hundredth anniversary of the death of lames Walt 
And in reviewing the past it appears that England 
has gained her present proud position bv her earlv 
enterprise and hv the success of the Watt steam- 
engine, which enabled her to become the first country 
to develop her resources in coal, and led to the estab- 
lishment of her great manufactures and her immense 
mercantile marine. 

The laws of steam which James Watt discovered 
are simply these •—That the latent heat is nearly con- 
stant for different pressures within the ranges U’-ed 
In steam-engines, and that, consequently, the greater 
the steam oressure and the greater the range of 
expansion, the greater will be the work obtained from 
a given amount of steam. Secondly, as mav now 
seem to us obvious, that steam from its expansive 
force will rush Into a vacuum, Having regard to the 
state of knowledge at the time, his conclusions appear 
to have been the result of dose and oatient reasoning 


bv a mind endowed with extraordlnarv powers of 
insight into physical Questions, and with the faculty 
of drawing soum practical conclusions from numerous 
exp«1ment8 devls^ to throw light on the subject 
’ under investigation. His resource, courage, and 
devotion were extraordinary. 

In commencing his investigations on the steam- 
engine he soon discovered that there was a tremendous 
loss in the KewcomciT engine, which he thought might 
be remedied. This was the loss caused bv condensa- 
tion of the steam on the cold metal walls of the 
n'iinder. He first commenced by lining the walls 
with wood, a material of low thermal conductivity. 
Though this improved matters, he was not satisfied; 
W» Intuition prObabtv told him that there should be 
iome betl^ loluHon of the oroWem, and doubtl^ 
he tnede manv experiments before he realised that 
the true solution lav In a condenser separate from the 
‘^cylliider 0# the engine. It is easy after discovery to 
‘‘How obvious and how simple,” but many of 
knoSv'how dllRc^ is anv step of advance 
ArouM ^ftinknown surrou^tfings, and we can 
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wdl apftredate the couraM and the aaumnt of^invet. 
tigadon necessary before James Watt thought himself 
justified in trying the separate condenser. But to us 
now, and to the youngest student who knows the laws 
of steam as formulated by Carnot, Joule, and Kelvin, 
the sf^arate condenser is the obvious means of con- 
structing ctn economical condensing engine. 

Watt’s experiments led him to a clear view of the 
great importance of securing as much expansion as 
possible in hit engines. The materials and appliances 
for boiler and machine construction were at that time 
so undeveloped that steam pressures were practically 
limited to a few pounds above atmospheric pressure* 
The cylinders and pistons of his engines were not con- 
structed with the facility and accuracy to whtdi we 
are now accustomed, and chiefly for these reasons 
expansion ratios of from twofold to threefold were the 
usual practice. Watt had given to the \vorid an 
engine which consumed from five to seven pounds of 
coal per horse-power hour, or one-ouartcr of the* fuel 
previously used h\ any engine. With this consump- 
tion of fuel lU field under the conditions prevailing at 
the time was practically unlimited. What need was 
there, theiefore. for commercial reasons, to endeavour 
htill further to improve the engine at the risk of 
encountering frebh difficulties and greater commercial 
embaiiassjTients? The course was ralher for him and 
his partners to devote all their energy to extend the 
adoption of the engine as it stood, and this they did, 
and to the Watt engine, consuming from flfve to 
•even pounds of coal per horse-power, mankind owes 
the greatest peimanent advances In material welfare 
recorded in history. 

With secondary mcxiificatlons, it was the prime 
mover in most general use for eighty 3 ears, i.e, until 
the middle of last century. It remained for others to 
carry the expansion of steam still further in the com- 
])oiind, triple, and, lastly, in the quadruple e.xpansion 
engine, w^hich is the most economical reciprocating 
engine of to-day. 

Watt had considered the practicability of the tur- 
bine He writes to his partner, Boulton, in 1784 : — 
“The whole buccess of the machine depends on tho 
fjossibilitv of prodigious velocities. In short, without 
God makes it possible for things to move them one 
thousand feet per second, it cannot do us much 
harm.” The advance in tools of precision, and a 
clearer knowledge of the dynamics of rotating bodies, 
have now made the soeeds mentioned bv Watt feasible^ 
and, indeed, common, everyday practice. 

Turbines — ^The turbine of tchday carries the expan- 
sion of steam much further than has been found 
possible In anv reciprocating engine, and owing to 
this property it has surpass^ it in the economy of 
coal, and it realises to the fullest extent Watt’s Ideal 
of the expansion of steam from the boiler to the 
lowest vapour pressure obtainable in the condenser. 

Among the minor improvements which in recent 
vears have conduced to a higher efficiency in turbines 
are the more accurate curvature of the blades to avoid 
eddv losses in the steam, the raising of the peri- 
pheral velocities of tke blades to nearlv the velocity 
of the steam impinging upon them, and details of 
construction to rrauce leakages to a minimum. In 
turbines of 20,000-30,000 h.p., 8a per cent, of the ayail- 
able energy in the Steam Is now obtainable as brake- 
horse-power; and with a boiler efficlmcy of 8q per 
rent, the tlwrmodyniimic efficiency from the fuel to 
the electrical output of the alternator has reached 
33 per cent., and ihortlv mgy reach 28 per cent., a 
result rivalling the effideficv of Internal-combustion 
engines worked by producei^gas. 

During the twenty years hnmediately preceding the 
.war turbo-generators hod increased in sice from 
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|DQ ktf6watu to 2|utioa kilowatts, and the oottauiii{»tk)ii 
of steam hod fallen from 17 lb. per kw.*hour to 
lb. per kw.-hour. TurUnes Imve become the 
recognised means of genemring electricity from steam 
on a large scale, although they have superseded 
the Watt engine for pumping mines or the drawing 
of coal, except in sq far as it u a means for generaUng 
electiidty for these purposes. In the same f^od the 
engine-power In the mercantile marine had risen from 
3900 of the King Ednontd to 75.000 of the MaurBtanuu 
As regardii the Royal Navy, the engine-power of 
battleships prior to the war had increased from 
13,000 i.h.p. to 30,000 s.tup., while the sp^ ad- 
vanced from 17 knots to 33 knots, and during the 
war, in ships of the Quetn BltRaheih clnss, the power 
amounted to 75,000 s.h.p., with a speed of 25 knots. 
In cruisers similar advances were made The i.h.p, 
of the powerful was 35.000, while the s h p of the 

g ttsen Afary was 78,000, with a speed of 28 knots 
uring tltP war the power obtained with geared tur- 
bines in the Courageout class was 100,000 s.h.p., with 
a speed of 33 knots, the maximum power transmitted 
^ouj^ one gear-wheel being 35,000 h.p , and through 
one pinion 15,500 h.p.; while in destroveis speeds up 
lo 39 knots have been obtained. Tlie aggregate horse- 
power of war and mercantile turbinid vessels through- 
emt the world is now about 35,000,000. 

These advances in power and speed have been made 
possible mainly by the suecesNive Incicase in economy 
and diminution of weight derivcil from the replace- 
ment of reciprocating engines . bv turbines direct- 
coupled to the propellers, and later bv the introduction 
of reduction gearing between the turbines and the 
prCMllers; also bv the adoption of water-tube boilers 
and of oil-fuel. With these advances the names of 
Lord Fisher, Sir William White, and Sir Henry Oram 
will always be associated. 

The Work of Sit Wmiatn White. -With the greet 
work of the Rovol Navy fresh in our minds, we can- 
not but recall the prominent part taken by the late 
Sir William White in its construction. His sudden 
death, when presklent-elect for 1913, lost to the nation 
and to the association the services of a great naval 
a;rchltect who possessed remarkable powerk of pre- 
vision and dialectic. He was Chief Conslructor to 
the Admiralty from 188c to 1901, and iargetv to him 
was due the effidenev of our vessels in tlu* great war. 

White often referred to the work of Brunei as the 
designer of the Great Eastern, and spoke of him as 
the originator of the cellular conktruetion of fhe 
bottoms of ships, since univcrsoHv adopted, as a 
means of strengthening the hull and for obtaining 
additional safety in case of damage. Scott Russell 
was the builder' of this great pioneer vessel, the fore, 
runner of the AjJ.nnlic liners, and the British .Assocm- 
tlon mav rightlv feel «at1sfactlon In having aided him 
when a ^ourtg man by pecuniary grants to develop 
his researches Into the design ana construction of 
esMps and the wave-line form of hull which he 
ori^nated, a form of ^j^^ial importance In paddle- 
wheel vessels 

So much dlscuksion has taken place in the last 
fbur years as to the best construction of ship to resist 
torpedo attacks that it is interesting to recall brieflv 
at the present time what was said by WWte lit hia 
Cantor lectures to the Royal Society of Arts in 
1906: — “Great attention has been bestowed upon 
of defence against underwater torpedo attacks. 
Rtmi the first intn^ction of torpedoes it was recew- 
fihat extreme watertight subdlviiiton In the 
interior of warships would be the moat important 
tntnm of defence. Experiments have been made with 
ti^ sklna forming denibU o^tar sides, 

m * cqmtiiirtiAeqtt nearest the outer bottom bebig 
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filled, in some srith mdbet. coal» eeHuteae^ 

other materiaJa. Acmour-platliig^ has haen^ used teth 
on the outer bottom and on Inner skina«** He aho 
alludes to several Russian ships which were ^ 
by the Japanese, and he concludes b 
to date the balance of opinion hae 
watertight subdivisions and coa^radvety ' _ 

tight compartments, rather than the tiss ofTutdmat 
armour, the use of which, of course, itivohiai large 
expenditure of weight and cost.” 

The present war has most ampW confirmed tde 
views and conclusions, then so luodiy and oonclseily 
expressed. 

UT\lle on the subject of iteanyhips, U mav perhaps 
be opportune to kay one word as to the>r forthW* 
development The size of ships had been steadily 
increasing up to the time of the war, resulting In a 
reduction of power required to propel them per ton 
of displacement. On the other hand, thanks to thdr 
greater size and more economical machinery, ^>^s 
have been inrreaked when the trafilc has iustified tha 
greater cost. The limiting factor to further increase 
in size is the depth of water in the harbours. With 
this rostrirtion removed there is no obstacle to build- 
ing shipv up to TOCO ft. in length or more, provided 
the volume and character of the traffic are such as 
to Justify the capital outlay 

Tungsten Strel . — Among other Important pre-war 
developments that have had a direct bearing upon the 
war, mention should be made of the discovery and 
extensive use of alloys of steel. The wonderful pro- 
perties conferred upon steel by the addition of tungsten 
were discovered bv Muschet in 1868, who has not 
been suificicntlv credited with his share in making the 
Bessemer process a practical success, and later this 
alloy was investigated and improved bv Maunsel 
White and Tavlor, of Philadelphia The latter showed 
that the addition of tungsten to steel bos the fol- 
lowing effect '—That after the steel has been quenched 
at a very high temperature near its melting point, It 
can be raised to a much higher temperature than is 
possible with ordinary carbon tool -steel without losing 
its hardness and power of cutting metal. In other 
words, it holds the carbon more tenaciously In the 
hardened state, and hence tungsten-steel tools, qyen 
when red-hot, can cut ordinary mild steel. It nas 
revolutionised the design of machine tools, and has 
increased the output on heavy munition work by 
100 per cent . and* in ordinary engineering by 50 per 
cent. 

The alloys of steel and manganese with which Sir 
Robert Hadfield’s name is associated have proved of 
utilitv in immenhelv increasing the durability of raiU 
wav and tramwav points and crossings, and for the 
hard teeth of macninerv for thr crushing of stone 
and other materials, and. in fact, for any purposes 
Ik here great hardness and strength are essential. 

JnveKtigafion of Gaseous Explosions , — ^Brief refer- 
ence must also be made — and it will be gratifying to 
do so— to the imoortant work of one of the com- 
mittees of the British Association appednted in 1908, 
under chairmanship of the late Sr Wlllfam 
Preece, for the investif^ffon of gaseous ex|U(»lons, 
with spedal reference to temperature. The 
tions of the committee are contained in sevef\ yeWf 
reports up to 1014. Of the very important wm of 
the committee f wish to refer to one Investigation in 
particular, which has proved to be a guiding stAr to 
the designers and manufacturers of internaCcoitibus- 
tion eiH^ner In this country. The megibefs of tbo 
committee mom dirsetiy assorted sritb Mt nssitculsr 
tnvsftigation were Sit Dugafd Ctork, PVof^ CatMdar, 
ac4 the late ProC Bertram Hopklnson. „ 

Tlie Idvestigatlon snowed that the Iqlefisity 
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by the incAndeecent gaeae to the wmW« 
ot cjltnder of a gai^giiie increaees witii tbo eiae 
of tho i^flodor, the actual rate of this increase being 
appMKimafeely proportional to the square root of the 
depth of the radiating Incandescent gas; the intenUty 
was also shown to increase rapidly with the richness 
of the gas. It suffices now to say that the heat in a 
large cylinder with a rich explosive mixture Is so 
ifttcaise that the metal eventually cracks. The inves- 
tigation shows why this occurs, and bv doing so hat 
saved enormous auras to the makers of gas- and oil. 
engines in this country, and has kd them to avoid 
the large cylinder, so common in Germany before the 
war, in favour of a multipUcity of smnlkr cylinders. 

Scisnee and the Woj. 

In coming to this section of my addresb I am 
reminded that in the course of his pn^identiul addiess 
to Section Ci, in 1858, Lord Rosse said:- “Another 
object of the Mechanical Section of the ass6t.iaiion 
has been effected — the importance of engineering 
sdence in the service of the State ha<t been brought 
more pr, eminently forward. There seems, however, 
something still wanting. Science may yet do mure 
for the Navy and Army if more called upon.’* 

Comparatively recently, loo, Lord French icmarkcd ; 
“We have failed during the past to read accuratelv 
the lessons as regards the fighting of the future which 
modern sdence and invention should have taught us." 

In view of the eminent services which men of 
sdencY have rendered during the war, I think that 
ure may be justified in regarding the requirement 
stated by Lord Kosmc as having at last been Matisfied, 
and also in believing that su^ a critidsm as Lord 
French rightly uttered will not be levelled against the 
country in the future. 

Though British men of bdence had not formerly 
been ackquately recognised in relation to war and the 
safety' of their country, yet at the rail of the sailors 
and the soldiers they s^hole-hcartedly, and with inten-^ 
zeal, devoted thcmbclves to repair the negligence of 
the past, and to applv their unrivalled powern and 
skill to er counter and overcome the long-standing 
machinations of the enemv. Thev >\Qrked in close 
collaboration with the men of sdence of the Allied 
nations, and eventually produced better war material, 
chemicals, and apparatus of all kinds for vanquishing 
the enemy and tnc saving of our own men than had 
been devised by the enemy during many years of pre- 
paration planned on the basis of a lotal’disregard of 
treaties and the conventions of war. 

Four years is too short a time for much sdentific 
invention to blossom to useful maturity', even under 
the forced exigencies of war and GovcMument control 
It roust be remembered that In the past the great 
majority of new discoveries and inventions of merit 
have taken many years-- sometimes generations- lo 
bring them into general use. It must also be men- 
tions that fn some instances discoveries and inven- 
tions are attributable to the general advance in sdence 
and the arts which hat brought within the region of 
piwctfcal politics an att&ck on some particular problem. 
$0 the worit of the men of sdence during the war 
has perforce been directed more to the application 
of known principles, trade knowledge, and properties 
of matter to the waging of war than to ^ making 
of npw and laborious discoveries; though, in effecting 
turik anpltcatlon*, Inventions of a high order have 
been adiieved some of which promise to be of great 
m tune of peace, , ^ . 

The advance of science and the arts in the lart 
osatuiy had, however, wrought a gr^t change In ti^ 
Itndaamhi of war. The eteam-englne, the IntcmaL 
SffiSuftkm «ig^, riectrWtv, qnd the advances tn 
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OKUdlurgy and chemistry had led to the huffdtog up 
of immense industrkf which, wh^i diverted From 
their ^ normal uses, have p^uc^ unprecedented 
quantities of war material for the purposes of the 
eno^ous armies, and also for the gmtest Navy 
which the world has ever seen. 

'fhe destructive energy in the ffrid nod afloat has 
multiplied many hundredfold «nce the time ojf the 
Napoleonic wars; both before and during the war 
the sise of guns and the efficiency of expl^ives and 
shell increjsed immensely, and many new implements 
of destruction were added. Modem science and 
ct^ineering enabled armies unpreerdented in slae, 
efficii^ncyi and equipment to be drawn from all parts 
of the w'orld and to be conrentrated rapidly in the 
fighting line. 

To build up the stupendous fighting oigantsation, 
ships have been taken from their normal tr^e routes, 
locomotives and matetial from tivc home railways, 
the normal manufactures of the country have been 
largely diverted to munitions of war; the home rail- 
wavs, tramways, roads, buildings and confatructions, 
and material of all kir\ds have been allowed to 
depredate. The amount of depredation in roads and 
railways alone has been estimated at 400,000,000!, per 
annum at present prices. Lpon the community at 
home a very gieat and abnomai strain has been 
thrown, notwithstanding the increased output per 
head of the worken. derived from modem methyl 
and improved machinery. In short, wc have keen 
for the first tin^ in histori nearly the w’hole popula. 
lions of the prindpal contending nations enlistm in 
intense personal and collective effort in the conle^t, 
resulting in unprecedented loss of life and destruction 
of capital. 

V few figures will assUt us to realise the great 
difference between this war and all preceding wars. 
At Waterloo, in i8k, 9044 artillery rounds were fired, 
having a total weight of 373 tons, while on one day 
during the last offensive in France, on the British 
front alone, 043,837 artillery rounds were fired, 
weighing i8,oi^' tons^-more' than 100 times the 
number of rounds, and nearly 540 limes the W'cight 
of projectiles .^ga^n, in the whole of the South 
\ftican War 373.000 artillery rounds were fired, 
w’oighing approximately 3800 tons; while during the 
whtdo war to France, on the British front alone, 
more than 170,000,000 artillery rounds w'ore fired, 
w'eighing nearh 3,5(x>,ooo tons- 622 times the number 
of rounds, and about 1250 times the weight of pro- 
jectiles. 

However great these figures in connection with 
modern land artillery' mav be, they become almost 
insignificant when compared with tho«‘ in respect of 
a modem naval battle squadron. The Queen KFra- 
beth when firing all her guns discharges 18 tons of 
metal and develops 1,870,000 foot-tons of energy. 
She is capable of repeating this discharge once every 
minute, and when doing so develops by her guns 
an overage of 127,000 effective h.p., or more Aan 
onc-an-i-fl-half times the power of her propelling 
machinery; and this energy is five timet greater 
than the maximum avetoge energy developed on the 
Wettem Front bv British guns. Furthermore, if all 
her guns were fired simultaneously, thev w'outd for 
the instant be developing energy at the rate of 
13,132,000 h.o. From these figures wc can form some 
conception of the vast destructive energy developed 
in a modem naval bnttie 

SngmteeHng and As TFor. 

With regard to the many important engineering 
develooments made during the war, several papers 
by autboritUw are announoqd In tbe syllabus of papers 
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Special Keferenoe to Aircraft,** by Capt. Robinaon; 
“WirelaM in Aircraft," by Major Erwine Murray; 
"Wirekta Telegraphy during the First ITirce Year* 
of the War,** by Major Vincent Smith; "Submarine 
Mining/’ by Cotndr. Gwynne; "Emei^ency Bridge 
Conatruction/* by Prof. Ingles; and "The Paravane," 
by Comdr. Burney. Accordingly, it is quite unnece^ 
here to particularise further except in the few 
foirawing instances; — 

SomiL^fon^Rfig and iMtaning Dswrsj. —Probably 
the most Interesting development during the war has 
been the extensive application of sound-listening 
devices for detecting and localising the enemy. The 
Indian hunter puU Ms ear to the ground to listen 
for the sound of the footsteps of his enemy. So in 
modern warfare science has placed in the hands of 
the sailor and soldier elaborate instruments to aid 
the ear in the detection of noises transmitted through 
earth, water, air, or ttther, and also in some cases 
to record these sounds graphically or photo- 
^phically, so that their choracter and the lime of 
their occurrence may be tabulated. 

The sound-ranging apparatus dcvcIoi>ed by Prof. 
Bragg and his son, bjj which the position of an enemv 
ran be determined from electrically recorded 
times ai which the sound-wave from the gun passes 
over a number of leceiving stations, has enabled our 
artiUery to concentrate then fire on the enemy's guns, 
and often to destroy them. 

The French beijan fxperimentinf* In SeptemW, 
^u, with methods of lorutinj; enemv ,!uns bv sound. 
The EniJlwh Mction began work in October, loie. 
adopting the French methods in the first instance. 
Bv the end of^ iqi 6 the whole frpnt vas covered, 
and sound-ranging began to play an important part 
1 i be location of enemy batteries. During iqiy loca- 
tions by sound-ranging re.iched about 30,000 for the 
whole Army, this number being greater than that 
given by any other means of location. A single good 
set of observations could be relied upon to give the 
position of an enemy gun to about 50 Nards at 
7000 yards* range, It could also be carried on during 
considerable artilleiy activity. 

The apparatus for locaiising noises transmitted ' 
through the ground has been much used for the 
cktecilon of enemy mining and counter-mining opera- 
tiims. .Acoustic tubes, microphones, and amplifying 
valves have been employed to Increase the volume 
of very faint noises. 

For many years befoie the war the Bell Submarine 
Signalling C6., of which Sir William White was one 
of the early directors, used submerged microphones 
for deterting sound transmitted through the water, 
and a submerged bell for sending signals to distances 
up to one mile. With this apparatus passing ships 
could be heard at a distance at nearly a mile when tne 
sea was calm and the listening vessel stationary. 

Of all the physical disturbances emitted or pro- 
duced by a moving submarine, those most easily 
detected, and at the greatest distance, arc the 
preasure-wayes set up in the water bv vibrations prp- 
dui^ by the tetfei and her machlnerir. A greiTt 
varied of instruments have been devtsirf durtng the 
war for detecting these noises, depending on micro- 
phones and magnetophones of exceminf^ hl^ senrf- 
tjvity, Amwg thm may be partlculitfly menBoned 
Ae »grir<^onfs deyised bv Capt. and Prof. 
Brpgg, being adaptations of the telephone transmitter 
to^^oric fn w^ater instead of air. These Instruments, 
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when mounted to as to rotate^ Are drectioDal* 
insenndve to mnd-waves the froot of la pati 
pendicular to the plane of the dlaptu^^pn, pn4 (rivini 
the loudest sound when Che dl^hragkn is pamm 
to the wave-front 

Another preferable method for detenniolog dlrao 
tion la to use two hydrophoHOCS Couptedto two 
receivers, one held to each ear. This is Called thi 
biaural method, and enables the llste&er to reoogdlsc 
the direction from which the sound eman ates, 

When the vessel iq in motion or the sea is roughi 
the water noises from the dragging of che insCnaroal 
through the water and from the waves ftriking tbs 
ship drown the noises from the qnemy vesssd, a^ 
under such conditions the iostuments are useless. 
The assistance of eminent biofogistsf^was of invaluable 
help at this juncture. Experiments were made with 
sea-lions by Sir Richard Pi^et, who found that they 
have directional hearing uno^ water up to speeds of 
six knots. Also Prof. Keith explained the construc- 
tion of the hearinrf organs of the whale, the enr proper 
being a capillary tube, too small to be cmmble of per- 
forming any useful function in transmitting sound to 
the relatlvdy lar^ aural organs, which are deep set 
in the head. The whak therefore hears by means 
of the sound-waves transmitted through the substance 
of the head. It was further seen that the organs of 
hearing of the whak to some degree resemlHed the 
hydrophone. 

The course now became clear* Hollow towing 
bodies in the form of fish or porpoises were made or 
celluloid, varnished canvas, or very thin metal, 'and 
the hydrophone suitably fixed in the centre of the 
head. The body is filled with water, and the cable 
toviog the fish contains the insulat^ leads to the 
observer on board the vessel. When towed at some 
distance behind the chasing ship disturbing noises 
are small, and enemy noises can be heard up to 
speeds of fourteen knots, and at considerabfo dis- 
tances Thermionic amplifying valves have been 
extensively used, and have added much to the sensi- 
tiveness of the hydrophone in its many forms. 

After the loss of the Tiiantc bv collision with an 
iceberg, Ijewis Richardson was granted two patents 
in J912 for the detection of above-water objects by 
their echo in the air, and under-water objects by the 
echo transmitted through the water. The prinaples 
governing the production and the concentration of 
beams of sound are described in the specification, and 
he lecommends frequencies ranging from 47M to 
100.000 complete vibrations per second, and also sug- 
gests that the rate of approach or recession from the 
object may be determined from the difference in the 
pitch of the echo from the pitch of the blast sent out. 
Sir Hiram Maxim also suggested simitar apparatus a 
little later. 

The echo method of detection was not, however, 
practically developed until French and English tnen 
of sek ice, with whom was associated Prof, Langevln, 
of the Colkge de France, realising its Importance for 
submarine detection, brought the apparatus to a high 
degree of perfection and utlU^ shortly before the 
armistice. Now with beams of high-freouency soun^ 
waves it it possible to sweep the seas for toe deteo- 
tion of any submerged object, such as icebergs, 
marines, surface vessels, and rodcs; they may Mao 
be used to make soondlngs. It enables a dtadng ship 
to pick up and dose in on a submarine situated more 
than a mile gwiw. 

The sutetssfur devdloptnent of sound-ran^ng ap- 
paratus on lahd Jed to toe suggestkm by Prof. Srm&f 
that a modified form eoald be used to loeate under- 
ajiter exploflofu^ . .It baa been found that toe sbodc 
of an expioskh tort be detected hundnrds df miles 
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front it! MAiroe by means of a eubmerged hydrophone, 
and that the thne of the arrival of the souna-wave 
can be recorded with great precision. At the end 
of the war the sound-ranginc stations were being used 
for the detecdon of positions at sea required for 
strategical purposes. The same stations are now 
being used extensively for the determination of such 
p^t lont at sea as Hght-vesselS| buoys which indic^t<* 
diannels, and obstructions such as sunken ships. By 
this means ships steaming in fog can be given their 
positions with accuracy for ranges up to 500 miles. 

Among the manv other important technical systems 
aind devices brought out during the war whi^ wilt 
find useful application under peace conditions as aids 
to navigation I may mention directional wireless, hy 
which ships and aircraft can be given their positions 
and directed,* and on this subject we are to have a 
papei* in Section G. 

Leader-gear, first used by the Germans to direct 
their ships through their minefields, and afterwards 
used by the Allies, lonsuts of an insulated cable laid 
on the bottom of the sea, earthed at the further end, 
dirough which an alternating current is passed. 
By means of delicate devices installed on a ship, she 
is able to follow the cable at any speed with as much 
predslon^ as a railicss electric *btis can follow its 
tfolley-wiro. Cables up to fifty miles long have been 
used, and this device promises to be invaluable to 
ships navigating narrow and tortuous channels and 
entering or lea^g harbours in a fog. 

AirerafU — It may be justly said that the develop- 
ment in aircraft design ana manufactuie is one of 
the astonishing engineering feats of the war. In 
August. 1914, the British Air l^rviccs possessed a 
total of a7a machines, whereas in October, ioi8, just 
prior to the armistice, the Royal Air Force possessed 
more than 22,000 effective inachines. During tlw 
first twelve months of the war the average monthly 
delivery of aeroplanes to our Flying Service was 50, 
while during the last tw'clve months of the w.ir the 
average delWerles were 2700 per month. So far os 
aero-enginet are concerned, our ^itum in 1914 was 
by no means satisfactory. 'We depended for a large 
proportion of our supplies on other countries. In the 
Aenai Derby of 1913, of the eleven machines that 
started, not one had a British engine. By the end 
of the war, however, British aero-engines had gained 
the foremost place in design and manufacture, and 
were well up to requirements as regards supply. The 
total horse^wer produced in the last twelve months 
of the war approiumated to eight milllonb of brakc- 
horse-power, a figure quite comparable with the total 
horse-power of the marine^gine output of the 
countty.' 

Muim might bo written on the progress in aircraft, 
but the subject will be treated at length in the sec- 
tional papers. In view of the recent trans- Atlantic 
flight, nowever, I feel that it may be opportune to 
make the following observations on the comparatixe 
utility of aeroplanes and airships for commerdal pur., 
poses. !n the case o( the aeroplane, the weight per 
horse-power Incxmses wkh the sire, other things being 
equal. This increase, however, is met to some extent 
a multiiflici^ of enginea, though in the fuselage 
J InCFSMA fOtMIUi 

On the other hand, with the airship the advanuge 
inornMee with the eisei a. in all ehipt, The tractive 
eflort per ton of £e{daoentent dimlniriies in inverM 
pn^ordtpi to the dlmeneione, other thingSi including 
^ Meed, being the lame. Thus an airship of 750 ft. 
teagui and 6 d tone dieplaoement may reouire a trao> 
tlwe fotee of j per oMt, or 3 tone, at 00 mllee per 

■ t iMl^WaMP^iMdfitaa tnetajir of A. HerA’I. 
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hour; and one of 1500 ft. in length and fix6oM48o 
tons displaoement would require only ai per ceotx 
tons at the same speed, and woukf carry fuel 
for douUfl the distance. 

With the same proportion of weight of hull to dis- 
placement, the larger airship would stand double the 
wind-pressure, ana would weather storms of greater 
violence and hailstones of greater sise. It would te 
more durable, the proportional upkeep would be less, 
and the proportional loss of gas considerably less. 
In other wonls, It would lose a less proportion of its 
buoyancy per day. It is a development in which 
success de^nds upon the project being welt thought 
out and tne job being thoroughly wdl done. 
equipment of the airsheds with numerous electric 
haulage winches, and all other implianccs to make 
egress and ingress to the sheds safe from danger and 
accklent, must be ample and effident. 

The airship appears to have a great future fbr 
special commerce where time is a dominant factor 
and the demand is sufficient to justify n large air- 
ship. It has also a great field in the opening up of 
new countries where other means of communication 
nre difficult. The onlv limitation to sire will be the 
cost of the airship and its sheds, ju««t ns in steam- 
vessels it is the cost of the vessels and the cost of 
deepening the harbours that limit the sire of Atlantic 
liners. 

Such developments generally take place slowly, 
otherwise failures occur- as in the case of the Great 
Softem — and it may bo many years before the air- 
ship is increased from the present maximum of 750 ft. 
to 1500 ft. with success, but it will assuredly come. 
If, however, the development is subsidised or dsi,lsted 
bv the Government, incidental failures may be faced 
with equanimity and verv rapid development accom- 
plished,** In peace-time the seaplane, aeroplane, and 
airship will most certainly have their uses. But, 
except for special services of high utilitx , it is ques- 
tionable whether they will play more than a minor 
part ns compared with the steamship, milwav, and 
motor transiwrt. 

Slectncity,—^Tho supply and use of elcctriritv has 
developed rapidly in recent years. For lighting it is 
the rival of gas, though each has its advantages As 
a means of transmitting pow’er over long distances it 
has no rival, and its elficienrv is so high that, when 
generated on a larger scale and distributed over large 
.irens, it is a cheap and trustworthy source of power 
for working factories, tramways, suburban railways, 
and Innumerable other purposes, including metal- 
lurgical and chemical processes. It is rapidly super- 
seding locally generated steam-power, and ^Is a rival 
to the small- and moderate-sized gas and oil engines. 
It has made practicable the use of water-power 
through the generation of electricity in bulk at the 
natural falls, from which the powder is transmit^ to 
the consumers, sometimes at ^eat distances. 

Fifteen years ago electricity was generated chiefly 
hy large rwiprocatlng steam-engines, direct-coupled to 
dynamos or alternators, but of late years steam tur- 
bines have in most instances replaced them, and ere 
now exclusively used In large generating stations 
because of their smaller cost andf greater economy in 
fuel. The size of the turbines may vary from a’^few 
thousand horse-power up to about »,ooo h.p. At the 
end of last year the central electric stations In the 
United Kingdom contained plant aggregating 
s.750,000 kilowatts, 79 per Cent, of which was driven 
bv steam turbines. 

'Much dlscussloo has taken place as to the most 
ecQtto^cal else of generatfaig statjons, dwir number, 

S oa t%h mAieet fa dsd— m irtfcl* sMcS a psi w id te 
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the «iee of the ^Derating mitfl, and the tlae of the 
area to he %upplM. On one hand^ a comparatively 
email number of very large or euper^itatlone, inetead 
of a large number of tnoderate-ueed stations dotted 
over the area, results in a small decrease In the cost 
of production of the electricity, because in the simer- 
stations larger and slightly more economical engine<k 
are emplo>ed, while the larger stations pennit of 
higher organlMtion and more elaborate lab^r-saving 
appliances Further, if in the future the recoverv 01 
the bV'products of coal should become a practical 
realisation as part of the process in the manufacture 
of the electric current, the larger supt r-statfon*! 
present greatet facilities than the smaller station^ 
On the other, super-stations involve the transmission 
of the electricity o\rr greater distances, ind con- 
sequentl> greater capital expenditure nnd cost of 
nmintenance of miins and transmission I 

and greater electrical transmission losses, while the | 
larger generating unit takes longer to overhaul or 
repair, and consequently a larger pcrcentagt of sp m 
pl^t is necessary 

The greatest element in rcdvicing the cost of elec- 
tricity IS the provision of a good Io<id factor, in other 
words, the utiIi5.ation of the generating plant and j 
mains to the greatest extent during the twentv'-four 
hours of each div throughout the venr This is a far 
more Important consideration than the site of the 1 
station, and it is secured to the best advantage in 
most cases bv a widespread netwoik of m tins, supply- 
ing a diversity of ronsumers and users, each requiring 
current at different times of the dav Tlic total load 
of each station being thus an average of the individual 
loads of a number of consumers is, in general, far 
less ffuetuating than in the case of small generating 
and distributing systems, which si^lv prindpajlv one 
dass of consumer -a state of affairs that e\ists In 
London, for instance, at the prefvnt time It is true 
that there mav be exertional cases, such as at Kil- 
marnock, where a good load factor mav be found in | 
a small area, but in this case the consumers are , 
chiefly mills, which require current for manv hours 


dailv 

There is no golden rule to secure cheap elertridtv. 
The most favourable sl»e, locality, and number of 
generating stations in each area can onlv bo arrived 
atl bv a close study of the local conditions but there 
is no doubt that, generallv speaking, to secure cheap 
electridtv a widespread network of mains is in 
most cases a very important, if not an essential, 
factor. 

The clertrification of tramwavs and suburban rail- 
wavs has been an undoubted success where the volume 
of traffic hac lustHied a frequent service, and it has 
been remarkable that where suburimn lines have been 
worked bv frequent and fast electrical trains there 
has reuilted a «reat growth of passenger traffic The 
dactrification of main-line rallwavs would no dmjbt 
result In a saving of coal; at the same time, The 
economical success w ould largely dejiend on the 
broader question as to whether the vdume of the 
traffic suffice to pay the working expenses and 

pttwide a satisfactorv return on the capital. 

Municipal and company generating stations have 
been neariv doubled in capadty dunng the war*to 
meet the demand from munition works, sted w*otks. 
diemical works, and for many other purposes. The 
provision of this increased supply was an enormous 
help In the production of adequate munitions. \t 
^ cqgsmencenient of the war there Wre few steel 
deoCHc furnaces In the counh^; at the tni of fast 
year sty were at work, produemg ao,ooo tons of ated 
,fNA' theim, lionsIstlnR chieffy of hlsdi-grade ferro alims 

fn munitions. 
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The Future^ 

The nations which have exerted the moat Inffluenoa 
in the war have been thow which hsm devdoped to 
the greatest extent thdr resources, the}r manufacturatj 
and their commeroPr As in the war, so in the dvitUgi* 
tion of mankind But, viewing the present trend of 
developments ui hamesring watefopower and using 
up the fuel resources of the world for the use aoa 
convenience of man, one cannot but lealise tlmt, 
failing new and unexpected discoveries in soenoer such 
as the harnessing of the latent molecular and atomic 
energv in matter, as foteshadowa^ bv Cleric Maxwell, 
Kelvin, Rutherford, «md others, the great position .of 
England cannot be maintained for an Indefinite penc^. 
At some time more or less remote— long ^fore the 
exhaustion of our coal— the population will gradually 
migr.ite to thobe Lountries where the natural sources 
of energv are the most abundant 

Water-power and Coed — ^The amount of available 
water-power in the British Isles is ven small as 
compared with the total in other countries Accord- 
ing to the latest estimates, the total in the British 
Isles IS less than 1,500,000 h p , whereas Canada alone 
possesses more than 20,000,000 h p , of which more 
than 2,000,000 h p. have already been hri messed Jo 
the rest of the British Empire there aic upwards of 
10,000,000 h p , and in the remainder of the world at 
least 150,000,000 h p , so that England herself possesses 
less than 1 per cent of the water-power of the world. 
Further, it has been estimated that she only' pos- 
sesset 2} per cent of the whole coal of the world. 
To this question I would wish to direct our attention 
for a few minutes* 

I have said that England owes her modern great- 
ness to the earlv development of her coal Upon it 
she must continue to d!^nd almost exclusivdy for 
her heat and source of power, including that required 
fpr propelling her vast mercantile marine Neverthe. 
less, she is using up her resources in coal much more 
rapid]} than most other countries are consuming 
theirs, and long befoie any near approach to exhaus- 
tion IS reached ner richer seams will have become im- 
poverished, and the cost of mining so much mereased 
that, given cheap transport, it nBght pav her better 
to import coal from richer fields of almost Kmltless 
extent belonging to foreign countries, and workable 
at a much lower cost than her own. 

Let us endeavour to arrive at some approximate 
estimate of the economic value of the principal sources 
of power. The present average value of the royalties 
on coal in England is about per ton, but to ^Is 
must be added the profit derived from mining opera- 
tions after Paying royalties and providing for interest 
on the capital expended and for Its redeinpticm as 
wasting * capital. After consultation with several 
leading exp^ In these matters, T have oome to the 
conclusion that a£bout u ver ton r^nesents the pre- 
war market value of coal In the seams in England. 

It must, however, be remembered that, In aSUfion, 
coat has a consldenible value as a national asset, for, 
Oft It dependa the prosperity of the fttet Industrid 
interests of ^ country, which contribute a jWMe 
portion of the wealth and revenue. From this pmn 
of view the present value of unmkied ooal seems not 
to have been sidAdently appreciated In the past, an4 
that In the future it should be better qiptqlsed at 
its true value to nation. 

This question may be viewed from another aspect 
by maSdog a cdinpisiisbo of the cost of produdng a 
Ipven amount of^^lsctrkdi power from coal And mvh 
water-powtf. Amtmhtg fiiat 1 h.p. of electricel 
eoenp nMirttabied for one vear had a pns.w«r value 
of 5L, and that h requires about tend ol average 
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coti ta produce it, we arrive at the price of dy. 3d. 
per ton, i.«. crediting the coal with half the cott. 
The ci^ntal required to mine eight tons of coal a year 
la England ii difficult to estimate, but It may be 
taken i^oximately to be 5L, and the capital for 
phot and madimery to convert it Into electricity at 
sol., making a total of 15I. In the case of water- 
power the average capital cost on the abo\e babu is 
induding water rights (though in exceptionally 
favoured distneta much Iqwer costs are recorded). 

From thm figures it appears that the average 
capital required to produce el^trical power from coal 
Is less than half the amount that is required in the 
case of water-power. The running costs, however. 
In connection with water-power are much less than 
those in respect of coal. Another interesting con- 
sideraticai Is that the cost of harnessing all the water- 
power of the world would b<* about 8,fioo,ooo.oool., or 
eoual to the cost of the war to England. 

OowUng baa estimated the total cool of the w^orld 


as more than seven million million tons, and v^hether 
we appraise it at is. or more per ton its present and 
prOi^Mmve value is prodigious. For instance, ut 
6^. id. per ton it amounts to nearU one hundred i\n\v% 
the cost of the war to all the belligerents. 

In some foreign countries the capital costs of mining 
are far below the fibres I have taken, and, as coal is 
transpc^ble long distances and, generalK speaking, 
electricity is not m> at present, therefore it seems 
probable that capital will in the immediate futuie 
flow in increasing quentitv to mining operations in 
fomi^ countries rattwr than to the development of, 
at any rate the more difficuU and costK, water-power 
schemes. When, however, c.ipitnl bJvomes moie 
plentiful the lower running costs of water-power will 
prevail, witll the result that water-power will then 
be rapkUy developed. 

As to the possible new sources of power, I have 
already mentioned molecular energy, but there is 
another alternative which appears to merit attention. 

Bore Hole,— In my address to Section B in 1904 
I discussed the question of sinking a shaft to a depth 
of twelve miles, which Is about ten times the depih 
of an\ shaft in existence. The estimated cost was 
5, 000, boo/., and the time required about eightv-fivc 
years. 

The method of cooling the air-locks to limit (he 
barometric pressure on the miners and other pre- | 
cautions were described, and the project oppoaitd 1 
feasible. One essential factor has, ho\%ev<r, been 
queried by (lome persons; Would the rock at the 
great depth crush In and destrov the shaft ^ Sub- 
sequent to my address I wrote a letter to Nahrv, 
suggesting that the question might be tested expen- 
mentallv. Prof. Frank D. Adams, of McGill Unlver- 
rtty, Montreal, acting on the suggestion, has since 
carried out exhaustive experiments, published in the 
Joumdt of Gcologv for February. 1912, shoeing that 
in limestone a depth of fifteen miles Is probably prac- 
ticable, and that in granite a depth of thirtv miles 
ntight be reached. 

Little is at present known of the earth’s interior, 
except by infenmcc from a stvidv of its surface, up- 
turns strata, ^llow shafts, the velocity of trans- 
ffiisitiQar of seismic dlstuttances, ii< rigidity and 
aoecifle gravity, and it seems reasonable to suggest 
that aoma attempt should be made to sink a shaft ns 
deeo aa may be found practicable and at some lomlitv 
toleetad hy gedogists as the most Ukclv to afford 
ttsehil Informatioa. .... 

, When wf consider that the estimated cost of sinking 
si riuift to a depUi^ of twelve miles, at present-day 
orkesv la not itwpb more than the cost of one day 
if tito war to Great Britain alone, the expense seems 


VO. 3603^ VOL. 104] 


fL 

trivU u compand with the poniUe knowleite thM 
might be gwoed by «a inveadgatJon into ttda u*. 
mooted remon of the eertfa. It might, indeed, prove 

• to science, and aleo throw addl- 
honal light on the intrrnal conetitution of the eartti 
in relation to minerals of high specific gravi^. 

Jn Itolyi at Lardarello, bore-holes have been sunk 
which discharge large volumes of high-pressure steam, 
Hhich w being utilised to generate about 10,000 h.p. 

turbines. At Soifatara, near Naples, a wmilar pro- 
ject is on foot to supply power to the gieat works 
m the_ district. It seems, indeed, probaolc that in 
\olcnnic regions a very large amount of power may 
bi‘, in the future, obtained directly oi indirccilv by 
boring into the earth, and that the whole subject 
merits the most careful consideration. 

While on the subject of <^taining power, may I 
digie«;s for a few moments and describe an interesting 
phtnomenon of a somewhat converse nature, t,€, ihnt 
of intense pressure piodured by moderate Wees 
closing up cavities in water? 

V CommittM was appointed by the Admiralty in 
1916 to invchligatc the cause of the rapid erosion of 
thc^ propellers of sonne of the ships doing arduous 
duties. This was the first t*me that the problem had 
been systematically considered Tho Committee found 
that! the erosion was due to the intense blows struck 
upon the blades of the propellers bv the nuclei of 
vacuous cavities closing up against them. Though 
the pressure bringing the water together was only 
that of the atmosphere, yet it was proved that at the 
nucleus 20,000 atmospheres might be produced. 

The phenomenon may be described ns being 
analogous to the well-known fact that warly all tha 
cner^ of the arm that swings it is concentrated in 
the tag of a whip. It was ^own that whlsn water 
flowed into a conWl tube which had boon evacuated 
a pressure of more than tons per square inch was 
recotded at the apex, which was capable of eroding 
brass, steel, and, in time, even the hardest steel. 
The phenomenon may occur under some conditions 
in livers and waterfalls where the >cIocitY cxceeda 
50 ft. per second, and il is probably as great a source 
of erosion ns by the washing down of boulders and 
pebbles Then again, w'hen waves beat on n rocky 
shine, under some conditions, intense hydraulic pres- 
sures will occur, quite sufficient of themsehes to crush 
the rock and to open out natrow fissures into raves. 

Research — The w hole question of the future 
lesourtes of the Empire ih, 1 venture to think, one 
which demands the serious attention of all men of 
scunce Jt should be atlniked In a comprehensive 
manner, and with that insistence wh*ch has been so 
notable in connection with the efforts of British inves- 
tigators in the past. In such a task some people 
might suggest we need encouragement and assistance 
from the ^vemment of the country Surefv we have 
it. As many here know, a groat experimental step 
tow^ards the Vractlc.^l realisation oi Solomon’s House 
as prefigured b> Frands Bacon in the New AUontis is 
being made by the Government at the present time. 
The inception, constitution, and methods of procedure 
of the Department, which was constituted in 1915, 
were fbllv described bv Sir Prank Heath in his paper 
to the Royal Society of A^ts last February, and it was 
there stated bv Lord Crewe that, so far as he knew, 
this was the only country In which a Government 
Department of Research existed-" 

It is obvious that the work of a Department of 
this kind must be one of gradual development with 
smalt beginnings In order Aat It may be sound and 

• Tb« lulkn OwpffMwai m sow rt w WMn g s nfttkesl CMmctl fcr 
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Ufftiog. Hw work cxmimenoed bjr utisting a number 
of researches conducted by scientific and professional 
societies which were lan^shing as a result of the 
war» and grants were also made to the National 
Physical Laboratory and to the Central School of 
Pottery at Stoke-on-Trent, The grants for investiga- 
tion and research for the year 1910^17 totalled ii>055l.. 
and for the present >ear arc anttdpated to be 93 j57o 1. 
The total income of the National Physical Laboraloiv 
in I9i3-‘i4 was 43,7^3/*. and, owing to the great en- 
largement of the lubt^alory, the total t'tltmute of the 
Research DepartmenL for this service during the cur* 
rent year is 154,650!. 

Another impoitant part of the work of the Depart- 
ment has been to fontcr and to aid financially associa- 
tions of the trades for the purpose of research Nine 
of these assonatlons are already at v^ork; eight more 
are approved, and will probably be at woik within 
the next two months ; and another twelve are in the 
earlier stage of formation* Utere arc also signs of 
great increase of lescarch by individual factories. 
Whether this is due to the indirect iniluence of the 
Research Department or to a change in public opinion 
and a more general recognition of the importance of 
scientific Industrial research it is diniuult to say 

The possibility of the uncontrolM use on the part 
of a nation of the power which sciem^ has placed 
within Us reach is so great a menace to ct\ iltsation ^ 
that the ardent wish of all reasonable people is to 
possess some radical means of prevention through the 
establishment of some form of wide and powirful 
control. Has not science forged the remody bv making 
the world a smaller arena for the activities of civiltsa- 
tion, by reducing distance In terms of time ? Alliances 
and unions, wfuch have successfully controlled and 
stimulated republics of heterogeneous races during the 
last centurv, will therefore have become possible on 
a wider and grander scale, thus uniting all civilised 
nations in a great league to maintain order, securits, 
and freedom for every individual and for everv State 
and nation liberty to devote their energies to the con- 
trolling of the great forces of Nature for the use and 
convemence of man, instead of apphing them to the 
killing of each other. 

Many of us remember the president’s banner at 
the Manchester meeting In 1915, where Science il 
allegorically represented bv a sorrowful figure cover- 
ing Tier eves from the slglht of the guns in the fore- 
ground. This year Science is represented in her more 
joyful mien, encouraging the arts and industries. It 
is to bo sincerely hoped that the future will justify 
our present optimism. 

SUMMARIES OF ADDRESSES OF PRESIDENTS 
OF SFX^TIONS. 

Aoriculturi. 

I N his address to Section M, Prof. Somerville printed 
out that during the war the area of land in the United 
Kingdom under grass was reduced by more than three. 
tnilUon acres, with a corresponding increase of the 
area under tillage crops. Even W'ere this Increase of 
cultivated land maintained there would still remain 
more than 30 million acres under permanent and tem- 
porary grass, exclusive of about 16 million acres of 
mountain land used for grazing. Several attempts have 
been made to discover a relationship between the botani- 
cal composition and the feeding pmpertJes of perman- 
ent pastures, but the results have been largely negadye; 
neither has it been possible by chemipal analysis to 
differentiate betw*eeb grass of pmr and of high quaMty. 

4 Pif laWSSf k «jsHt d«T b« dbflOvmd iMsrtoltbM* faMsn* 
aMMlx.tM f Bsrsv III tsfam, rsdlam cootslm teM tbs 
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animals consuming the produce or the meadows or 
pasturing the fielat. This work was initiated at 
Ck>ckie Park in Northumberland in 1897, and has 
been extended to some twenty other miperiflWtal 
stations in various parts of the United Kingdom and 
in New Zealand. It hat been conclusively proved that 
iioor grass land is susceptible of rapid and profitable 
improvement, especially through the a^cy of Phos- 
phates. In many cases the stock-carr^g capacity of 
land has been more than doubled, while the progress 
of the individual animals has al^ been largely in- 
CHased, 80 that the output of gieat or milk from land 
suitably manured has often been trebled or quadrupled 
with advantage to the natkm and hubstantial profit to 
the farmer One conspicuous result of experiments on 
manuring-for-meat has been the long-continued action 
of dressings of phosphate, 200 lb. per acre off phos- 
phoric acid in tnc form of basic slag still producing 
\ery maiked effects at the end of nine years. Nitro- 
gen, noinsh, and lime a^ an addition to ri^osphates 
have oeen tried at several stations, but in most cases 
with .comparatively little effect. Indirect manuring 
through feeding stock with cake has also given un- 
satisfactory results. 

Research during recent \ears has been directed 
tow^ards discovering how tfw marked improvement 
secured bv nn initial dressing of phosphate can be 
maintained, and ti has been found that In no wav can 
the maintenance of fertility of pasture be ^tter 
secured than by means of supplementary dressings of 
phosphate. 

Anthropology 

Prof. Arthur Keith, as president of Salmon H, 
devoted his address to '‘The DlfferentlatitxT of Man- 
kind into Racial lypes*” It was maintained that an 
overwhelming majori^ of anthropologists were con- 
vinced that all varieties of living human races were 
descendants of a common ancestral stock, and that 
some varieties had d^arted lest from the original 
pattern than others. There was no agreement, how- 
ever, as to bow the differentiafion hSd come about. 
Natural and sexual selection were certainly parts of 
the evolutionary machinery which had given the 
Negro, the Chinaman, and the European thrir distinc- 
tive features of face, i^ull, and body, and ^dso certain 
characteristics of mind, but It was rlear that thqr 
did not constitute the whole of the machiifery. 
Nothing was more desired by anthropriogists at the 
present time than a rational explanation of how man- 
kind has come by its racial characteristics. 

There were many indications that the key to such 
problems was to be obtained oy a close study of the 
disturbances or disorders which occasionally affect the 
development and growth of the human body. The 
diso ders of grow% are of mahy kinds; some ara 
definite^ proved to result from a functional derange- 
ment of one or more of the glands of Internal secre- 
tion*^ pituitiiy, thyroid, pineal, adrenal, and 
genital glands. In a manner which we are <m]^ 
b^nifif^ to perceive, the functions carried on in 
these glands regulate, not only the dimensions of die 
body, but also the shape and size of each individual 
JMurt. . . 

The madikisry of race differentiation Is resideot in 
the grow^hCentrolBng j^ands ri the body. neds- 
take ts‘'Soaiedfiiss oVMle of regarding each gttod as 
^ carrying on a simple function, whereas each carrM 
on a jonfidtude of fiioctlods. Substances cri[italmtf*lB 
the secretion q{ the pituitary gland not am eOuM 
affect the rise aM #rdp6rtion of the body, m also 
might pick out and empharise tbe^ tfrovrth'oi oqs or 
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talon pimlolotfical i(3r»teii\s. The same was true of 
the thyrmd. The racial features of the Monjjolian 
tjffo were sim^ted by growing Europeans who were 
affected by defidency disorders of the thyroid gland. 
The features of the Negro could best be accounted 
for by the nature of the growth-regulating mechanism 
centred In the th>roid and suprarenal glands. 
European features were connected with a donunance 
in the functions of the pituitary. As we came to 
understand the machinery of growth, matters which 
now puzile us about the differentiation of varieties 
and spedes of mankind would disappear. 


Botany. 

Sir Daniel Morris began his address to Section K by 
remarking that since the Association met at Newcastle 
in 1916 mere has been decided progress in every 
hranw of sdencer and also a fuller iroognltion of the 
value of science and education as means whereby the 
material Interests of the world may be enlarged. A 
r*ew branch of botan\ hos lately come into prominence 
as one of the results of the ckwotion to nature study 
«nd the contemplation of the characteristic features of 
vegetation as we find it distributed over the world's 
surface. Ecology is capable of enormou’sly extending 
the outlook of botany, and it has so largely added to 
the interest of field *work that we ma> wonder that 
the phenomenon of vegetation so long displayed before 
our eyes had not suggested its sociological aspects 
long ugo. It is hoped ecology will mitigate some of 
the admitted drawbacks of purely laboratory work 
and revive the old natural history spirit of former 
dmrs. 

Travelling somewhat outside the scope of previous 
addresses, an attempt was made to summaiise the 
results of the many efforts to promote not only the 
interests of the homeland, but of the Empire as a 
IK hole. The establishment of an Imperial Department 
of .^^riculturc in the West Indies, followed by similiir 
highy equipped departments in India and in such 
tropical colonies as Ceylon, Mauritius, Federated 
Malav States, Fiji, and in East and West Africa, has 
greatly advanced scientific rescarth on the applied side 
in conneetkin with sugar, cotton, indigo, rice, India- 
rebber, and other important industries The admir- 
able work done by Biffcn at Cambridge and the 
Howards in India in raising new and improved varie- 
ties of wheats clearly demonstrates the value of 
thorough acquaintance with pure botany as a quali- 
fication for grappling with questions of economic im- 
portance. 

As the result of Blffen’s plant-breeding work at 
Cambridge, new wheals Have been produt'ed and 
^wn over extensive areas in the eastern counties 
that have yielded croos at the rate of 50 to 60 bushels 
per acre. In one instance an area of a little owr 
twenty -seven acres has yielded 2072 bushels, or an 
average of 77 bushels per acre. This is to b^ com- 
pared with the average y!eM of wheat in this country 
at about 32 bushels per acre. The new wheats arc not 
only more productive, but are less liable to disease, 
ano the quality of the fkmr is superior to that of 
ordinary English wheats In regard to India it is 
ostimaM that the Pusa wheats raised bv the Howards 
wpf shortly be estaUMied over five million acres, and 
It Is anticipated that they will bring in an increase In 
* the value qf the agricultural produce of India, in one 
' crop only/ of lakhs of rupees or five million* 


Janry's researches in regard to hybrid tree* and his 
e teb or a to kivestli^tlon Into the history of the London 
were ganeraDy reganied as valuable contribu- 
tt^.fO SMiM It was daimed in the case of many 
U is ffOMhle to produce much greater bulk 
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of timber in a given time; w hi Je, according to Dawson, 
the common belief that quickly grown timbers are of 
an inferior quality is said not to hold good In respect 
of any q^lity in ash, oak, and walnut. 

It is widely felt that the most pressing of all investi- 
gations at the piescnt time is the study of plant dis- 
eases, The recently established Institute for Plant 
Pat|M)logy at Kothamstod may be the means of intro- 
ducing entirely new methods in mycological investiga- 
ticns. 

It was further suggested that ail research work 
should be organised on the broadest possible lines and 
combine the biological services of the whole Empire. 
Wo have u first stop in thi^ direct ton in the Imperial 
Bureau of Entomotogv with its headquarters at the 
British Museum. Tb^ acquainted with the efficient 
work done by this bureau, and the valuable publica- 
ttons Issued by it, will heartily welcome the cstablish- 
nicnt of the proposed Imperial Bureau of Mycc^gy, at 
Kew, to carry on work on similar linos. 

Chemistry. 

Tho ix*riodic law, of which this >car may be 
regarded as the jubilee of Us anoouncement by 
Mondel^eff, foimcd the chief subject of the address 
in Section B Piof, P. P. Bedson. After dealing 
with the inception of this^ law, its utility as a means 
of clasfcihing the elements, and the revision of thq 
atomic weights demanded by it, the influence of the 
discovery of argon, helium, and the allied element* 
was reviewed, as also the important part that the 
knowled^ of The pn^rties of helium has played in 
tho elucidation of the remarkable properties of 
radium and other radio-active elements. Some of 
tho sp<‘Cu]ations as to the composite nature of the 
elements were described, and allusion was made to the 
confirmation of 'such conceptions provided by the 
investigation* of Sir J. J. lliomson on the discharge 
of electricity through gases Amongst other matters 
relating to the clement* dealt with in the addresE 
are the deductions drawn bv the late fdout. Moseley 
from the examination of the X-rny spectra of the 
elements, which make it possible to assign a number 
to an element, the atomic number, which correspond* 
with its position In the tabic of tho clement* ba*ed upon 
their arrangement in the order of the atomic weights. 
Further, attention w^a* directed to the remarkable 
fact* brought to light bv the investigations In ndltx. 
activity, especially the existence of elements which are 
indistinguishable 'by chemical propertVr*, yet possess 
slightly different atomic weights. The concluding 
section of the addtess was concerned with some point* 
arising from tho work of rliomists during the w»ar 
and the awakening of the public and the Government 
to the importance of tho chemical indufttrics. 

Economic Stibncr and Siatisticr. 

In the presidential address to Section F, Sir Hugh 
Bell reviewed the economic situation brought about 
bv the war. Attention was directed to the extent and 
nature of the devastation the war has produced ond 
the extinction of vast quantities of tho w^ealth 
.'iccumulated m the past. He commented upon the 
light-hearted way in which, not only during the war, 
bur alno before it* outbreak, the national expenditure 
had been increased. A distinction wa* drawn between 
pre-war expenditure for useful fxiuposes and the 
absolute waste of the greater part of the war expendi- 
ture. The address dealt with Che various suggostion* 
which have been made to cope with m siCuatioD. It 
was urged that none of these provides a real reme^ 
whidi will asriat in slowly re-accumulating the wealth 
which has been destroyed. This, It was contended, 
is the essential problem of the moment. 
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Sir Hvgh B«U dUcutsed ^uestioot of taxatioa« Md 
dlstiflguiined betw«ea impofti of a confisoitory 
character, which are fuggeeted scMne quarterB* and 
thoae which do not falTlnto (his dau. He pctoted 
out the dUhculties of graduatim, though be accepted 
taxation of diia character. He proceeded briefly to 
■Icetoh the progjrest of the National Debt for the paat 
hundred )reara, and to examine the diange which has 
taken pUm in the foreign investments of the country 
since the outbreak of war. Claims on the national 
purse were discussed. The case of houung was dealt 
with, and also that of the radwavs. It was urged 
that both these must be treated from the economic 
viewpoint, and igiedally that the railways cannot be 
allowed to become a charge on the State. 

The way in which human activities are applied to 
production was statedi and an endeavour made to 
distinguish among these. It was pointed out that 
the only in which the desires various dasses 
can be gratitied is by their having something to offer 
in exchange for these additional gratifications, and 
the necessify for greater ou^t was insisted upon 
Reference was made to the figures disclosed by the 
Census of Production and the examination of these 
by Prof Bowley and Mr. H. G Williams 

lhe*diiBcu]ty of drawing a line between capital and 
labour was pointed out and the dependence of all 
dasses on capital was stated. Reference was made 
to the proposals for nationalisation, and the dlfficul- 
des of any such solution were mentioned \ distinc- 
tion was drawn between the political freedom 
acquired within the last hundred years with com- 
parative ease and the economic frecdum now sought, 
which it is maintained uill be much less casv to 
accomplish, 

None of the remedies ptoposed touches the diffi- 
culty. We must obtain a larger product If wc are to 
have more to divide. None of the short cuts now 
proposed will lead us to our goal Can we convince 
those most deeply interested of the truth of thls^ 
Hie task is not an easv one, for promises without 
end are made to accomplish what is desired without 
pursuing the patient and laborious course Which alone 
can lead to a happy solution 

None of these ttUngs can be accomplished by Acts 
of Parliament. Statutory prices and statutory hours 
offer no solution— rather increase the evil than lessen 
it There !$ no royal road by which we can travel 
to a solution. We must by patience and mutual for- 
bearance seek to alter the present hostile attitude 

Educational Scrncx. 

Sir Niq>ier Shawls address to Section L had for 
its subject “Educational Ideals and the Ancient Uni- 
versity.” It started from the principle that the 
c^racter of the education of the country defends 
upon the ideals which are din>layed b> tiie universities, 
particularly by the nndent Vniversities of Oxford and 
Cambridge. It showed that tiiose ideals are confused 
and indistinct on account of the traditional system of 
government of the unlversitlM and colleges under 
which Uk* universlt> has no voioe in the selection of the 
Mudents who are to enjoy the privileges of member- 
ihfp. Students are presented to the univenitv by the 
colleges which hoMf entrance examinations of their 
own, or even make use of university exaittirations 
for the purpose, while the univertitv itsHf has no 
egamloation for entrance. The control of the ual- 
Versity by the ^Heges impresses the competi- 
tive Ideal upon the whole system. The position 
ct th# university was regarded cm bring as bard 
at Chat of Portia in the lottery of the cail^ Imposed 
as A coodUlon by her father’s wilt. The Ideals of 
tie univerrities were reviewed, and found to be 
iplendld so far as the edUcal side ii concerned, 
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because that depends upon success in triir odoqjietitiop 
between students and oetween catkftMi hut, «o frir 
as the intellectual ride is concerned, the idems were 
found to be vague and unsatisfactory because Of the 
Competition between the epUeges which if so suo- 
cessrul on the social or ethi^ nde. Sir Naptsr Shaw 
reached the conclusion that the educational system 
cannot become ideal until the traditional govermpent 
is modified in such a way as to give tite university, 
as distinguisM from the colleges, more control over 
Its own destiny. 

EnOISHSRaNC^ ^ 

The address of Prof. Petavri to Section G included 
a brief outline of the part played by englnewriftg 
during the war and some discussion of the problems 
involved in industrial and economic reconstruction. 
The feature of the day an insistent craving for 
better and easier condiuons of life, and this aim can 
be attained by increased production. The Industrial 
development obtained during the war by standardlMS- 
tion and systematic organisation, the rapid {upgress 
which resulted from che stimulus to research and 
invention, and the immediate application of the 
results, indicate the path to be followed. Complete 
success, however, requires the willing co^iperation of 
dll classes of the population, and this can be achieved 
only if each individual knows that his reward 
will depend on, and be commensurate with, his efforts. 

Gbooraphy. 

Prof L W Lode’s address to Sectiop E was on 

International Rivers,” mainly from the political and 
niitorical points of view, nearly all inteifiatlonal 
problems to^v bring expllcitl> or implicity def>endent 
on acpMs »o the ocean. The word “river” d\ itself 
suggests a phi sica* unit, on which a political unit may 
b' appropriate; but the qualifying word ** inter- 
national suggMts regional relations, not local unity. 
In the United States and Australia It has been found 
necessaty for the Commonwealth to have supreme 
power over the regulation of the rivers (for irrigation), 
and no individual State has any local standing or 
riparian claim against the Conunonweaith. 

The same principle riiould hold in Europe for 
navigation, at least on all important nvers. Freedom 
of navigation is really dependent on the administra- 
tion, as has been proved on the Danube between 
different nations, and on the Rhine between different 
parts of the same nation, Prussia having persistently 
hampered the development of other German States. 
As international rivers are world-features, their worl^ 
relation is the first consideration, and It demands 
worid-control, i.s. control bv a body consisting of non- 
riparian as well at riparian Powers. This is really 
in the interest also of the weaker riparian States, as 
proved on the Danube. 

France has a very honourable record, and Hcdland 
a verv tarnished one, In rriation to the pr^sm. 
Once on the Rhine, France declared and worked for 
real freedom of the river— in 179a and foHowiiig 
vears; and it was onhr wrtdie France was KubniMed 
after 18x5 that the good work was undone. HdDimd 
was able, meanwhile, to neutralise all the advantages 
granted by France Bv legal (pjil 4 >les and “voluii*. 
tary n^ig^oc ” she has completely crippled Bel|^ 
use of the Maas, the Temeusen Canal, and tha’r 
Scheldt— showing a pardonaUs - hiimiin tefflshaw, 
hut an unpardonable hKodnesv to her own ultimatg 
advantage. 

GriOLOOT. ^ ^ 

J. W. Evans in his address to ^ es^ 

sidereiL bi the drst place, the itidtoods It ivfim the 
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«Spite*lc«J mouth could be promoted moat 
•**«**y- Kt^Mtaed the need for a large and 
wtributed of workers to carry on geo- 
^cal leaearcb, and^acuMed the meaiu by whldi a 
widar iotetest in goolo^ might be atimuiated. Dr. 
JBmia ftou^t that muS; mi^t be done to populariae 
^ woric of the Geological Survey. He a^ocated 
nie iaaito of cheap cdour-printed emtlona of the 6-In. 
inapa of agricultural as well as of mintng areaa, with 
aectiooa on the same scale, which would be mote 
easily understood than maps and sections on ‘unalter 
***}ff‘^ simple explanatory pamphlet should be 
published for each map, describing brieflv and in 
ptmular language the meaning of the geological 
crdourlng' and symbols employed, the nature of the 
rociu and their relation to a^culture, water-supply, 
and other economic questions. If these and other 
measures suuested involved some extra expense, it 
would be well worth while If it enabled the fullest 
advantage to be taken of the exMnditur© incurred in 
any event by the Survey. Dr. Evans contcndi^ that 
those engaged in genuine geological research should 
be aniibed by» concessions in the matter of railway 
fares. He advocated a systematic underground survey 
bv means of deep borings, and the investigation of 
the geological configuration of the sea-l>otlom. The 
address then discuss in some detail the appliration 
of e^rimental methods to the determination of the 
conditions under whit* igneous and awtamorphic rocks 
have been formed. The possibility wa^ also suggested 
of obtaining further information as to the structure 
of the earth’s crust by means of observations of vibra- 
tions originated by artificial explosions, and reflected 
from subterranean surfaces of diwcontinuitv. 


MAIKBMATICAL and PHVblCAL SCIENCE. 

In^ his m'esidential address to Section A, Prof. 
A. <jray dealt In the mam with the utilisation of 
sdentific knowledge and the employment of scientific 
men in the conduct of the war. He directed atten- 
tion to the fact that the organisers of the details of 
our share of the defence against the German altaric 
were without scientific knowled^, and therefore un- 
fitted to counter the assaults of a war machine per- 
fected by decades of hard work in a. country where 
every available agency had been carefully organised 
to ensure success and victory. Our militarv rtuefs — 
^ War Office Staff and the rest — seemed to have no 
idea except the naive and simple one of de^troving 
Germans by rjfles, machine-guns, etc., which in point 
of fact were, to a great extent, non-existent. 

Prof. Gray proceeded to deunbe a scheme of organ- 
isation and registration of scientific workers which he 
believes might have been adopted early in the progress 
of the war, and still advocates for future eventuali- 
ties. He then dealt with the entire ignorance of 
science, apparently even contempt for science, which 
characterises the statesmen of this country. This he 
attributes in great measure to our present fashionable 
but archaic system of education, which takes no 
account of enursly new provinces of knowledge, and 
leaves the members of the well-to-do and upper classes 
ouite untrained as rctfards one side of their minds, and 
tkerofore destitute of scientific imagination. Glaring 
eaamples of this deliberate neglect of sdence were 
dted The remedy proposed is a radical improve- 
lOent of our educational system, which ou^t to be 
ilel|led and sttmulatied more by the concerted action of 
sewnciftc men thenuelves. 

' Tile methods of encouraging and testing inven- 
4011S during the war were ctitldsed, and a better 
dyateca was advocateda A strong plea was advanced for 
ad organisation of scientific workers to secure lor 
^bdmseWiW prppgr recognition gnd proper reward for 
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Ihdr labour. If com is not taken, aasw waof oniloi. 
tation of the men with ideas will begfn« and win be 
worse than the former one. 

Hie organisation of research was also shortly dis- 
cussed, and the distinction betw'cen industrial and 
purely sdentific research emphasised. Iho importance 
of leaving the latter perfectly untrammelled by bureau- 
cratic control was insisted upon 

The remainder of the address was devoted to some 
details of methods of dynamical teaching and with 
some recent results of physical research. 

Physioloov. 

The president of Section T, Prof. D Noel Paton, 
considered the possibility that the guanidin part of 
the protein molecule exerdses a phssiological action, 
lust as the amino-adds manifest a ph) siolc^ical action 
in stimulating the mctnboUhin and increasing the pro- 
duitiun of heat 

The probable liberation of guanidin from protein 
and its formation from substiinccs in the egg were 
considered. The existence of free guanidin ^ or 
methyl-guanidin in muscle and its physiological 
attion in stimulaling the outgoing neurons of the 
spinal cord and the neuro-myal junctions were dealt 
with. It** increase in tetania parathyreopriva and in 
idiopathic teUiny with the production of their charac- 
teristic svmptoms w'as described. 

The fate of the free guanidin or rncth} 1-guanidin 
was dtscustrcd, and the probabilit) of its being de- 
toxicated bv synthesis into creatin was supported by 
the experimental investigations carried out along with 
Wishart, which showed that the creatin of muscle is 
increased after intravenous injection of ^anidln sul- 
phate The significance of urinary creatin was then 
considered in the light of these conclusions The 
advantages of studying this on such animals us birds 
where creatin alone is prewMit were pointed out, and 
in the light of Prof. Paton *s previous work the con- 
clusion was arrived at that, in fasting, the creatin 
excreted is an index of the breakdown of muscle, 
and that b\ considering the creatin excretion along 
with the excretion of total nitrogen an estimate may 
be formed of the relative extent to which muscle and 
other tissues are bi'ing disintegrated. The evidence 
as to the fate of creatin in the normal animal on 
nn adequate supplv of catbolndialcb seemed to 
indicate that crentin ina> again be built into the sub- 
stance of mubcle, that it mav act as an anubolitc. 

Zoology. 

The presidential address bv Dr. Dixev in Section D 
began with a brief refereme to the effect of the 
upon scientific research and upon the estimatjon in 
which scientific subjects are held by the general public. 
It was urged that while the general attention ih tpore 
easily attracted by the achievements of applied sdttice, 
the claims of science for its own sake should not be 
overlooked. A more assured place for scicnUfic sub- 
jecU in a general education was advocated, and It was 
suggested that much time might be g^ned by an inu 
provement in the present meihr^s of instruetkm ; parti- 
cularly in the teaching of classics. 

The main part of the address was devoted to a dis- 
cussion of certain features of insect mimicry, with 
etipe^l reference to certain groups of butterflies in- 
habhing New Guinea and some of the Malayan 
Islands. The verification of a prediction made fifty 
years ago by Alfred Russel Wallace was noted, ana 
attention was directed to the geographical element in 
the phenomena that have to be explained. The 
parallelitm betsreen the respective species of two dis- 
tinct genera was Hlastrtrted artd otscussed, and in- 
stances were adduced of a miitletic form uniting la 
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lu own aspect the warninff cok>urs^ or **^7osemes/' <d 
two dksdnct models. Various objections to the theories 
of B^tes and MUUer were noticedi and it was oon-^ 
tended that the facts at present known are more 
favourable to an explanation based on the principle of 
natural seieetton than to an> other as yet offered. It 
was admitted that this involves the recognition of 
adaptation as influencing the development of the 
colour patterns in question, and it was allowed that 
the pursuit of the ^‘new teleology *' may, like other 
biological speculations, have been here and there car- 
ried too far. 

The address ended by emphasising the value of 
sdentifically managed collectkms of insects in their 
bearing upon biolo^cal problems. 


NOTES, 

Wb are informed that the office of Scientific Attach^ 
at the American Embassy Is being closed ; the question 
of the closing being permanent or not is, however, 
under discusskm, and it is possible that the office mnv 
re>open in the course of a tew months. The Scientific 
Attachd in London has been the representative of the 
Research Information Service of the U.S. National 
Research Council, and the Service will in future be 
glad to receive communications addressed c/o the 
National Research Council, 1033 Sixteenth Street, 
Washington, D.C., U.S.A. 

Wb learn from Science that an American Meteoro- 
lo^cal Society is in course of formation, and that It 
will be definitely organised at the meeting of the 
American Association at St Louis in Decem^r next. 
The purpose of the society ]s to fill the need for an 
aai^ interchange of Ideas among those interested in 
atmospheric phenomena and their effects on man, and 
thereby to promote instruction and research in these 
subjects. It Is pointed out that these objects mav be 
brought about by general meetings with the American 
Assoriation and meetings at other times; bv the 
use of the Monthly Weather Review as a medium for 
the publication of metcoro]<^lcal and climatological 
articles; and by the issue ot a monthly leaflet con- 
taining news, announcements, notes, and queries. 

No one is better qualified than Lord Walslngham to 
express the high estimation In which the late Frcdc- 
rick Du Cane &>dman was held by all who knew him, 
whether in his scientific or In his private capacity The 
appreciation of his lamented friend, which has been 
reprinted by Lord Walslngham from the Proceedings 
of the Entomolo^cal Society of London, speaks In fit- 
ting terms of the immense service rendered to the 
systematic stud^ of natural hlstoi7 by the zeal and 
generosiiv of G^man. The sixty-three volumes of the 
‘•Biologin Centrali-Amcrlcana,** the whole expense of 
which was borne by him, is a splendid monument to 
the iahouts of this great naturalist and of his friend 
and associate, Osbert Salvin! AH those who were ever 
In his company will agree with Lord Walslngham that 
' “there was a peculiar charm of personality which per- 
vaded his whole nature; a generous sympathy with all 
those whose tastes, pursuits, or studies were kindred 
to his' own ; a genuine desire to help, encourage, and 
enlighten their efforts, and to oontHoute to the objects 
for which thej were striving.” It U intended to 
eataUish a memorial to Godman in connection with 
the British Museum, of whid^ he was an active and 
effkteo^t trustee. 

pjtOR to the war the Wireless Sodetv of London 
appointed an advisory committee to assist the offkiafs 
'Ot the Post Office in sifting their numerous pppUca- 
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tioAt for Uconcei and recammeiiding duke vMcb 
should be accepted. We now learn front • the hon. 
secretary of the society that the otfer of the servicet 
of the committee has again beeir aco^ted ip the aama 
capacity. Several questions in connection with the 
proposed new licences have still to be decided, pat* 
ticuiuiiy with respect to transmitting, but we gather 
that the genuine experimenter and the amateur who 
is prepared to conform to reasonable regulations may 
depend upon the society doing all that can be dene 
at the moment to further th«r interests. 

In the Queensland Geographical Journal, issued in 
a s number for the year# lOib-iS, Mr. K. H. 
Mathews describes the ceremony of initiation, known 
as Uyer-va-val, umongst the birdnawal Tnbe, whose 
hunting grounds were situated m the north-east comer 
of the State of Victoria. There arc interesting points 
of resemblance to the similar nte practised by the 
aborigines of some northern rivers of New South Wales. 
During the long course of instruction, which bwan 
when the novices were separated Irom their mothers 
until they were finally recognised as men, they were 
taught which food* were lawful and which were taboo. 
On certain occahions they were taken to the place where 
the women were assembled, when their mothers and 
other female relatives gave them vegetable food, and 
authoriM^ them to eat a particular vegetable from that 
time onward. On another day, the boys were brought 
up, and the women gave them water in a native vessel, 
after which they could drink from any stream In the 
tribal terrltorv. 

Tub United States National Museum possesses a con- 
siderable collection of examples of ecckuuastlcai art, a 
catalogue of which has been prepared by tb€ assistant 
curator, Mr. I. M. Casanowicz, and issued as No. 3287 
in vol. Iv., Proceedings of the Museum. The pamphlet is 
bomething more than a catalogue, as the compiler ha^ 
collected a considerable amount of information on the 
subject. He divides the catalogue into : fi) Ecdeslasti- 
cil Art of the Roman Catholic Churen; (a) of the 
Eastern Church; (3) of the Armenian Church. With 
this is given a collection of illustrations of the more 
important exhibits. Much further material, we are 
told,, remains in storage owing to lack of space. 

An exceptionally Interesting bionomic study of a 
group ot insects is found in Mr. John J. Davis’s “Con- 
tributions to a Knowledge of the Natusal Enemies ot 
Phvllophuga ” (Bull. Illinois Nat, Hist. Survey, vol. 
xiii, art, 5). This is a genus of chafers which in 
North America have much the same economic import- 
ance as the cockchafers and thel * allies have in Europe, 
the adult beetles eating leaves and the tarvsB devouimg 
roots. Black dimer-wasps (Tlphia) “are without 
doub^ the most efficient and abundant of the many 
parasites known to attack Phyllophaga,” hut the 
Tiphis arc Ihemtelves parasitised by larvsa of bomby. 
lid flies. In his elucidation of such llfewrelatlons the 
author gives much information bn the structure an<^ 
habits of parasitic and predaceous insects of various 
orders. The importance of birds and mammals {in- 
cluding the domestic pig and the notorious i^unk) as 
devourers the “white grubs “ is also illustrated. 

Those fascinating tunicates, the Salmiss, form the 
subject of an Imporunt recent memoir hf Mayflard M. ' 
Metcalf (Bull. loo, U,S. NaU Mus., vol. II, part a), 
who gives imatemical details of the nervous syftem 
and musculature in many species, a “texonomk 
study ” of the whole family, and an Intermtig dis» 
cusfion on their distribution. He believes {hat'** while 
the Comparative anatmy of the tunicate teUt US 
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Sttki of the origin of the DolloUdas and Sal{dd«e, the 
comparntive atuay of the manner of budding gives us 
reason for belUnnng that Dotiolum arose from Pyro- 
iQma 4 lke ancestors . . . and that from Doliolum-Hke 
ancestors arose the ScdpiiLe/’ 

A BIUBF systematic paper of excejitional distribu- 
tional interest has lately been published by Prof« C. 
Chilton in the Ann. Mag, NaU Hut (9), vol. Hi., pp 
376-386. He identifies specimens of a scindhoppcr coU 
focCed at Picton, New Zealand, «ith Fritz Muller's 
Ofchestia tucuranna from South Bnuil — a species 
known to some naturalists not specialists in the Am- 
phlpoda through references in Muller's ‘'harts and 
Ar^ments for Darwin," published in JW39. Another 
South ^Vmerican Orcbestin, O. r/u/jrfuu, had previ- 
ously been rotognised by Prof. Chihon on the New 
Zealand coasts. 


The U.S. Department of Agriculture hat. published 

i Buil. ytlo) a pamphlet on Nosema-disease In bees by 
f. F. White, who gives interesting facts as to the 
resistance of Nosema spores to heat, drying, and other 
adverse conditions. His observations as uj the occur- 
rence of Nosema in North America and its effect on 
bees that harbour it will be valuable for comparison by 
workers in these countries, though he believes that "U 
is not possible to state whether the Jsic of Wight dis- 
ease and Nosema disease [as present in America] are 
one and the same disorder." He strange^ neglects 
the work of Fantham and Porter on the subject, barely 
referring to their uapers of 1911 (Proc, Zoo} Soc 
iMd,) and 1912 (iuppL Journ, Boa^d Agrtc)^ and 
Ignoring their subsequent publicaticiis. 

Thb Carnegie Institution of Washington has 
recently published the first volume of a memoir 
entitleu '*The Coctaceaa: Descriptions end Illus- 
trations of Plants of the Cactus Family," by N. L. 
Britton and J. N. Rote. The ■y<«temattc studv of 
succulent plants, such as the Cactacese, m be<(et by 
many formidable difficulties. As a consequence, such 
study is far from general* Fortunately these difficul- 
ties have alw^ays proved attractive to a select band 
of woikers gifted with that infinite capactlv for 
taking pains which the peculiar exigencies of the 
case demand. Among earlv authors who have earned 
renown in this exacting field we may recall the names 
of A, P, De Candolle with his artist colleague P. J. 
Redoute, of Adrian Henrv Haworth, and of Prince 
$a 1 m-Relfferschied-Dvck. The fit, if few, who labour 
in this particular field to-day include no one whose 
name is more honoured than that of the veteran 
Mr. N, E. Brown. Tho volume now issued as 
Publication No. 248 of the Carnegie Institution 
show^s that this chosen band of workers has bwn 
augmented by the addition of two worthy recruits 
Their handsome and craftsmanlike trcatikc, which 
deals with the tribes PcresklesB and Oountlcw. is 
Hluatrated bv Ihirtv-six platen of which twentv-eight 
are coloured, and by 30a text-figures, many of thi&m 
reproduced from photographs. The thorou^ manner 
In which the attendant difficulties have been ovei^ 
come by the careful study of type-specimens and 
orijrinal descriptions, by thq extensive collection of 
llvmg and of herbarium material, and by prolong 
field-observation, deserves the highest commendation. 
The excellence of the Illustrations and the lucidity 
' of the dewlptlons render the work one of the most 
Important contribudons yet made to the taxonomy 
and potural history a famllv of succulent pl^tt- 
|t should make relatively simple what has hitherto 
bm an weedin^v AfRcult tasie to the botanist a»jd 
to the cutdraton ^th should now be able to Idendfv 
wdth some oonildehce many of the cactaceous plants 
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^wn in Europban plant-collections, and to discard 
from their lists a host of superfluous names which 
Imve long encumbered our catal^uct. Grower and sys- 
tematist alike will look forwara with keen expecta- 
tion, and, indeed, with something like impatience, 
to the appearance of the further volume in which 
our authors are to deal w'ith the Cere®, the last of 
the three tnbes that compose the Cactaor®. 

Thi- Tvndall lectures delivered bv Prof, John Joly 
before the Royal ln*<t!lulion in April, jqiK, have now 
been published in pamphlet fntm with the title 
“Scientific Signalling and Sufet> at Sea." The lec- 
tutes were devoted to two of the most urgent pioblems 
which confront a sailor, vir the determination of his 
position upon near appioach to the coa^t^ and the 
means of avoiding collision at sea, when owing to 
thick wt'.Tiher, fog, or snow visibility is very low. 
Until recent years the on!> aids the sailor had were 
untrustworthy fog-signals, the use of the Jead, and 
the use of his sicam-whistle. 5 iound Is conveyed in 
a very capricious wav through the atmcispherx*. Apart 
fiom’the effects of wind, which causes sound to carry 
badiv or to he inaudible owing to the noise and uptoar 
around a ship, large areas of silence are- often found 
in different directions and at different distances from 
a fog-signal slation in calm weather. In hmIc of t^se 
circumstances, these time-honoured methods have been 
of inestimnble vrrlue Prof. Jolv suggests that the 
time has now come when the resources of sconce 
should be invoked to supplement the older mftn(>ds. 
He advocates the use of “ synchronous signalling - 
this is, the use of signals propagated in dllterent 
media, but timed so as to start at the same instant. 
The particular svstem recommended is the commna- 
tion of wireless signals with undtT-watrr wund 
signals. Both methods of signalling are prnctiroUv 
1ndei>endpnt of atmospheric conditions, and nave a 
much greater range than nir-bome signals, ^e 
difference between their speeds of propagation ^ftices 
to determine the dhtarwe of the source and the use 
of cither n radlo-goniometer or a directional mdro- 
phone <^ables the direction of the source to be asw- 
tain-d It is pointed out that the neresvarv w'lreless 
anpnrritus is now available, nncl, thanks to the efforts 
of the Submarine- Signal Co., efficient under-wnter 
signalling apparatus, such as the submarine beil, 
Fessenden oscillator. h\drophoncs, etc., are also ob- 
tainable tommercinllv. Several interestin'^ nppncations 
of the svnehronous signalling method glvtm, and 
the pamphlet is to be commended to all who have an 
interest in those who go down to the sen in ships, 

SuMURR weather has this year at times proved very 
disappointing, although August, which »s^ the general 
holidav month, was for the most pari parUcuIarly fine. 
August was the wannest summer month; the me^ 
tetnperature at Greenwich was 64*9®, which was 6 
warmer than July and 45® warmer than June Tlw 
mean maximum temperature m August was 75-6 , 
and there weie eleven days 'with the highOTt dav tern- 
peratufe above 80®, whilst in July the thermometer 
failed to touch 80®, and in June that reading was 
only attained on four days. The mean 
at Greenwich for the whole summer wot 61*4®, whl^ 
\% 1® warmer than the summer last year and nearly 
3® warmer than in 1916. It is 3-4^ cooler than the 
memorable summer of 191 1, which was more abnotmm 
than any summer of recent years, when in both July 
and August the mean maximum or day temperaturt 
was 81^ The weekW weather reporU pubirshed by 
the Moteorolodcal Office show that the warmest 
summei; weather occurred during the week ending 
August 16, when the nrrim temperature was 3® to 
5® F. above the normal, and the maximum day read- 
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ingt toc«dded 80^ over the whole of En^iid. The 
total rainfall for the three summer months at Green- 
wich was 6 k>3 Ui.» whidb is in. less than the normal 
for sixty years. The wettest month was July with 
3 -s 6 in., and in August the fall waS 2*ao inJ The 
Miraroer rainfall was 3 in. less than in 19x8, and 
47 in. less than in 1917; it was more than in 1911, 
1913, and 191^ In 1903 the summer rainfall amounted 
to 16 17 in. Rain fell in all on thirty-four days, and 
of these July had fifteen wet days. The duration of 
bright sunshine at Greenwich for the three months 
was 591 hours. Julv was the least sunny with 
119 hours, whidi Is iess than one-half of the sun- 
shine in June and very little more than one-half of 
that in August 

“NKwiON*b Interpolation Formulas,** b\ Mr. 
Duncan C. Fraser, originally published in the Journal 
of the Institute of ActuaWen, has been issued as a 
separate pamphlet It brings together the whole of 
Newton's woric on intcipolation by means of formula? 
of finite differences. The three main sources arc 
Newton’s short treatise, “Methodus DifftTcntialU.** 
a letter written in 1875 to J. Smith, and Ijemma 
No. 5 in Book hi of the ** Principia.*’ These arc 
supplemented by a letter from Leibnitz to Oldenburg 
(1073-3) and two letters from Newton to Oldenburg 
to be communicated to Leibnitz (1676). These letters 
show that Newton was in possesKion of the methodic 
of calculation many vonrs before 1711, when th<‘ 

' Methodus Difforentlnlis ’* was first publisjad. Mi 
Fraser^ gives an English translation of the tre.itise, 
correcting some errors and adding usefu' comments. 
The pamphlet should be in the hands of all interested 
in the theory of series and in their use for calculation. 
It demonstrates that Newton at the age of twentv- 
three had worked out for himself all the methods of 
computation now in use, w'ith the exception of cal- 
culating machines; and the idea of these, we arc 
reminds, originated with Newton’s contemporary, 
Pascal. 

Prof. D. E. Smith has successfully “filled a gap” 
by writing a booklet on the eaily history of numbers 
that will be the delight of the young, and will prove 
a “mine of Interesting information ” to many of their 
elders. Even as a mere “reader” hU charmingly 
written and beautifully illustrated “ Number Stories of 
I.ong Ago” (Messrs. Ginn and Co., 48 cents) is well 
calralated to sow the good seed. Where It falls on 
fruitful soil the results may not indeed be immediately 
manifest, but may ultimately astonish that large sec- 
tion of the community who hold that all that deals 
with number is inherently unattractive, or even rcpul. 
■Ive, to mortals. The text also contains problems and 
tricks designed to amuse and instruct To these a 
key, “Number Puzzles before the Log Fire,” has been 
issued by the publishers, price Here we find In 
disguise manv friends, both old and new-— echoes from 
DIophantus, Achilles, and the “turtle,” down to pro- 
ducts of our modem civilisation, such as “ A man 
with $1 wanted fi.ae. He pawned the $1 for 
cents, and then sold the pawnticket for 50 cents. 
Who lost?” Or again:— “In n certain town 3 per 
cent, of the inhabitants are one-legged, and half of fixe 
others go barefoot How manv shoes sne necessary?” 
It Is no doubt well for the dvilisatlon of the future 
that the answer la '‘As many shoes as there are* 
people in the town.” 

In the loumal of the Franklin Institute for Julv 
Prof, E Kenndly and Mr. E. Velander describe 
a illw form of rectangular component alternating- 
current potentiometer which consumes Utile power 
\ and avokls the use of electromagnetic phase-shifting 
devtces* It Is constructed on die priocl^ introduced 
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by Larsen in t9io--that is, it me«sui;ss tbs altsmatiog 
potenfial required by ba l a n ci n g It agaust the faU 
potential down a non-inducuve rae btan ^ fhrou^ 
which an auxiliary alternating cutrsot is passtog. end 
a mutual inductance the vimary of which ip In series 
with the resistance. The oalance Is obtained by meant 
of a vibration galvanmneter. The mutual Inductance 
consists of forty-one double edb arranged to form a 
toroid with a wooden core. The resistance is wound 
so SLh to be free from inductance and capacitance. The 
instrument may be used up to a frequency of aooa 
During its use by the inv^tors the importance of 
reducing the mutual capacitance between the two* 
windings of the inductance coil has been emphasised. 

.\lthough the greatest care is used In the selection 
of wood for the spars of aerc^lane wings, it Is not 
alwa\s possible to detect the presence of a “pocket” 
of resin in the place of sound w(X>d-fibre in some 
important part of a spar. On this account the United 
States Forest Service has instituted at its laboratory 
at Madison a series of tests of the effects of such 
“pocket:^ on the strength of spars, and^ the results 
of the work already done are summarised in an article 
by Mr. J. R. Watkins In the August issue of the 
Journal of the Franklin Institute. Spars 6 ft. long 
of spruce and Douglas fir of 1 section, with 
** pockets** of known size in flanges or web, were 
tested under load against sound spars. A “pocket” 
5 (> in. long, i| in. wide, and 1 in deep in the com- 
pression flange diminishes the strength considerably. 
'* Pockets'* up to 4 in. long in the tension flange have 
little effect on the strength, but In the web produce 
1 serious decrease of the strength of the spar in. 
horizontal shear. On the whole, the author con- 
cludes that small “pockets” produce effect^ than 
has been supposed. 

Among the forthcoming science books in the new 
announcement list of Messrs, Londons and Co. 
are. — “The Feeding of Nations: A Study in Applied 
Physiology,” Prof. E. H. Starling; " Modem Science 
and Materialism,** H. Elliot; “The Elements of 
Physics,” R. A lloustoun; “Life in EarK Britain: 
A Survey of the Social and Economic Development of 
the People of England from Earliest Times to the 
Norman Conquest,” N. Ault, and a new inmression of 
“The Profitable Culture of V^tables, for Market 
Gardeners, Small Holders, and Others,” T. Smith. 


Messrs, MactmUan and Co/s autumn list of an- 
nouncements which has just been issued contains many 
books of scientific interest, c.g. “Catalysis in Theory 
and Practice,** E. K. RIdeal and Dr. H. S. Tavlor; 
“Alcohol: Its Production, Properties, Chemisltj, and 
Industrial Applications ; with chapters on Methyl 
Alcohol, Fusel Oil, and Spiritout Bevera^,” C. Slm- 
monds; “Science and Fruit Growing. Being an ac- 
count of the results obtained at the Woburn Experi- 
mental Fruit Farm since its foundation In 1894,” the 
Duke of Bedford and S. Pickering; a new radon — 
the fourth— of “MendcHsm,” Prof. R. C. Punnett; 
“Essays on the Surgenr of the Temporal Bone,” Sir 
Charles A. BaOance, with the assistance of Dr. C. D. 
Green, a vois.; “An Introduction to Anthropology: A 
General Survw of the Early Histoiy of the mtmah 
Race,” Rev. E, O. James; *^The lla^i^king Peoples 
of Northern Rhoderia,” Rev. E. W. Smith; “Among, 
the Natives 6f the LoyalW Group,” Mrs. E. Hadfietd;«, 
“Throng Deserts and Oases of Crnteal Alia,” Miss 
E. Sykes and -Sir Percy S>kes; “Implication and 
Linear Inference,*^ Dr. R. Bosanquet; “The Idea of 
Progress : An Inquiry into its Orlgln^and •Growtbf’* 
Prof. J. B, 1 ^; “Mind Eneigy,” Prof, Ih Bsnj- 
son, translated, In collaboration vdtb the auuur« w 
Prof. H. WlUkw Carr; “Oeolo#of IhdU M Sta- 
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dent!,*’ D. N. Wadia; “Aircraft in Peace,*’ Dr. J. M. 
Spaf^t; "England," edited by F. Muirhead (The 
Kuo Guides); "Highwava and Byw^s in Northum- 
bria/’. P. A* Graham, illustrated by Hugh Thomson, 
and a new edition of '^The Handbocdc to C3rpru8/* 
H. C. Luke and D. J. Jardine. 


Mr, F. Edwards, 83 High Street, Marylcbone, W.i, 
has just issued an interesting list (No. '30^) of some 
four hundred books, engravings, and original draw- 
ings relating to India. While not mainly devoted to 
^ sciOTCe, it contain* particulars of many scientific pub- 
lications, and is worth perusal. We notice that Mr. 
Edwards has for sale the Sanskrit library of Prof J 
Ebbeling, consisting of about five hundred volume* 

Erratum. — O n p. tS of Naturi: of September 4, 
col. I, line q, for m equal lo ira’p *’ read “ m <quul to 


OUR ASTRONOMICAL COLUMN. 

C0MR1 Notks. — There does not seem to be any 
reasonable doubt of the identity of Metcalf’s comet 
(i9iqb) with that of Brorsen. 1 ne following were the 
elements deduced for Brorsen ’s comet after the former 
apparition : — 

T-1847 Sept. 95427 


m - 139 ” 23 >7 ) 

/- 19* 8' 35 I 


1847*0 


r 00*97356 

a -17779s 

Period— 74'97 years 
log* 5^-9*6883 

The actual period is 73y. 37d., nearly thire \o*crs 
shorter than that formerly taken as the most probable, 
e and a will need modification in consequence, but 
logq will not be much affected. 

As new elliptical elements arc not \ct to hand, the 
ephemeris has been continued from the parabolic ele- 
ments given last week. 

Ephtfntrts for Gf^enwteh Midnight 


Sept. 


15 

17 

19 

31 

23 


R A. 
h u* 1. 
13 29 31 
13 17 17 

12 8 36 

13 3 8 

II 57 II 


N D«cl, 


I g, r Log 4 


s* 

47 

43 

39 

3S 


42 

36 

n 

18 

52 


9934 ^ 

99*63 

1 ^ 

98590 


9 * 43 ^ 

94789 

95*79 

95560 

9 5937 


The comet will probably be some 24^ south of these 
positkins. 

Another comet (1919c) was announced in Europe as 
having been discovert by M. Borelly on August 33. 
It subsequently appeared that Mr. Metcalf found it a 
day earlier. PossiDly it will be known by their joint 
names. _ 

Miss Vintcr-Hansen and Mr. Fischer-Peterwn have 
deduced the Mlowing orhit from observations on 
August 34, 35, and a6 

T — 1919 Dec. 19'J3S G.M.T. 

• —176® * 

a- no** 35 084*919^ 

/ • 47 “ 21*34 J 
log f —0*17608 
Error of middle place (observed minus computed) 
4 o•oa^ ow', 

Sphemetis for Greenwich Midnight. 

N. D«l. Lof r Lflc A 

19 36 

* 7 s 44 
16 . o 

14 0*3838 0*3918 


Sept. )o 

*9 


^ H.A. 

k m. (u 

•> 14 34 ^3 
*4 4* 37 
.. *4 49 
14 56 


0-3987 0 - 39 S 7 
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The magnitude on September 33 is given as 87m. 
It is slowly br^htening. 

Mr. Burnet desires to point out that in the occulta- 
tion of a faint star by Jupiter for which his pcediction 
was lately given in this column, the date smuld read 
September i^d. i5h., not ijd. i5h. That is, in dvil 
reckoning it is at 3 a.m, on September 15. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

A LUirrkD number of grants-in-aid to persons em- 
ployed in chemical works m or ne;u London desirous 
of extending their knowledge of chemistrv will shortly 
be made by the Salters’ Institute of Industrial Chemis- 
try. Applications must be made before Scptcmbci ao 
to the Director of the institute, Salters’ Hall, St. 
Swlthin’s Lane, £.0.4. 

The Universiiy of Queensland is seeking for a iec- 
turcr of geology to act under the direction of the 
professtor of ge^ogy and mineralogy The appoint- 
ment i# for five years and the commencing salary w*ill 
be at the rate of 400/. per annum. Applications 
must be forwarded to reach the Registrar of the 
I ni\eisity of Queensland, Brisbane, not later than 
November 15 next Each applicant must state hi^ 
age, supply full particulars as to his teaching experi- 
ence ana general qualifications, an\i furnibh certified 
copies of his certificates and testimonials. A recent 
photograph should also be forwarded. If not rebident 
in Australia, cnZ. travelling expenses will be granted 
to the successful applicant. 

The new session of Battersea Polytechnic opens cn 
Tuesday, September 23, and particulars of all the 
courses are given in w Calendar of the Polytechnic, 
obtainable on application to the Secretort, Battersea 
Polytechnic, London, S.W ii The courses include 
the following : — Full day and evening courses in pre- 
paration for the University of London Intermediate 
and Final Degree Examinations (internal .and external) 
in science, engineering, and music; day courses in 
mechanirai, civil, electrical, and motor engineering; 
architecture and building; chemUtry; gas engineering 
nnd manufacture ; paper-making and wholesale 
stationery work; mathematics; physics; teachers’ 
courses in domestic science; courses for sanitary in- 
spectors and health visitors, and in art and crafts. 
Evening courses in mechanical and electrical engineer- 
ing, mathematics, physics, chemistry, hygiene and 
physiology, photography, art and rr.ifts, languages, 
domestic science, music, physical training, and general 
subjects 

The report of the Librarian of Congress (U.S.A.), 
now before us, deals with the fiscal year ending 
June 30, 1918 The influence of the war on the library 
at Washington reproduces falilv closely the experience 
of the libraries in this country. There has been some 
falling off in accessions due to the dosing of the book 
markets of the world, and also a change in the 
character of the library woric. Workers new to their 
task have invaded the reference department with 
inquiries of a novel character which hove thrown a 
great strain upon the energies of a depleted staff, 
some cases apparently revealing tbe defidendes of the 
Hbrarv. That again is an experience common to us 
nil. But ‘’the of our curve of stress,” says the 
report, ”haf also shifted from morning to evening 
and from week-dayt to Sundays through tbe presence 
here of thousands of new Govmment employees, who 
can come to us only after their offEco-hours are over,” 
the average of Sunday readers per hour being thri« 
times greater than the weelulay average. Thus there 
Is no “early doting ” otovement in the United States 
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M the refute of war condition# The Oriental divifion 
reports that in consequence of the break up of the 
European centres of Jewish learning and the increased 
immigrhtton of Jewish settlers in the United States 
Hebrew literature u revi\ing and a great striin 
has been thrown upon the services of uie Oriental 
department by its new dteniele Fhe report is well 
indexed Wmn will our Departments take the hint 
and supply proper indexes to the reports issued under 
their autHonty? 


SOCIETIES AND ACADEMIES 

Paris 

Acadsmy ef Scisitccs August 25 M Ldon Gui^^nard 
in the chair — 4 l^acralx Report yn the creation of 
an international counal of scientific research by the 
Conference of the Allied and Assooated Academies 
held at Brussels July 18^8 last — nambert The 
representations of an integer by positive forms of 
Hermite in m imaginary quadratic bodv Q 
Blgaariaa The work of I a Caille particularly at the 
observatory of the Mazar n ( olleg N L Nbriaad 
An equation of finite difierences lAfj fbe notion 
of the mem in the funct onal domain — ( h Platrlsr 
Interior forces in an isotropic homogeneous body in 
elastic equilibrium — D BaUuad (tclc^^mms) Iwo d 
covenes of comets ( nc hy Metcalf it Harv trd Ob 
servatory the other by Borrelly at Marscillcft M 
Otacabbu Observations of the Metcilf and Kopfi 
comets made at the Par s Observatory with the east 
lower equatorial of 40 cm aperture P Chsfafdet 
Observations of the KopfT periodic comet and the Met 
calf comet (iQt9b) made with the bent equ'itonal at the 
Besan^on Observatoiv Ch Miaglii and L J SUaoii 
Ihe preparation of cyanogen rhlorde by Helds 
method Cyanogen chlorde can be prepared by the 
aetbn of chloime upon the double c\ mide of sed urn 
and fine in nearly quantitative yield Ch Pniseiiof 
RemaHcs on a recent submersion of the co sts of 
Mprblban — A OalMiartl The prism fonrnt i n of 
ba^t — P Ps r SiM iH sr Irrigation in Svrn and Pales 
tine A new method of applying water directly to the 
root^ 18 suggested in the place of the usual methods 
of irrigation or surfice watering Great economy in 
water <85 per cent ) is claimed for the method tm 
Ds WIMsflua Jkfacaranga soectfera A d scussion of 
the relation of this plant with anls —4 PaUlet Karvo 
kynetosis a new reaction of natur il immun Iv ob 
served in the caterpillars of the Macrolep doptera 
Cape Town 

Xeyd SMlsty of Saath Alrtoa July 16--I I 
Pdnnguey m the chair — Dr L PWagasy Bushman 
engravings A preliminarv account of the author s 
investigations of vanoqs Bushman engravings and 
codflkkratton of the theories which mav be aavinced 
as to their significance —Dr JR W $lwilslit Com 
parative study of certain cranial sutures in the 
prknates The paper U based upon the ezaminaUon 
and comparison is several thousand human skulls in 
coUectiOQs of me department of ph^ical anthropo- 
km of the United States Natural Histor\ Muaqum 
Aim the entire collection of skulls of pnmate* in the 
dmaions of mamalt of the same Instttutiorf 
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SCIENCE AND SOCIALITY 

Atmdlt of the Phtloiophical (Ivb of the Royal 
Soctety vintten from tta Minute Books By 
Pro/ T G Bonney Pp x + 386 (London 
Macmillan and Co « Ltd 1919 ) Price 1 net 

T he Royal Society ib not only our most 
eminent body of men of bcteace but ilso 
one of the oldest and perhaps the most illustrious 
of all the learned academics of the woild To 
be elected into the number of its bellows has 
always been regardefij^'^y the cultivitors of science 
m this country as of the highest distinctions 
to which they can aspire lo shine m the dignity 
of F R S was a coveted honour in the d'lys 
of the Dunciad 'ind is m even hig^her repute 
to<^ay The recent publication ot two volumes 
tiowever shows th 4t this dignity h is from the 
first been combined with the siving grace of 
strong social and convivial instincts The first of 
these volumes, Annals of the Royal Society 
Club (reviewed in Nature of August 30 1917) 
showed that the philosophers while they doubtless 
conducted their saentific investigations and dis 
cusstons with all the zeal and s ilemnity redited 
to them were at the same time fond of the free 
p^sonal intercourse of the dinner table In true 
English fashion they met in some tavtrn ind 
after two or three hours of pleasant tilk id 
journed to the meeting of the society or if that 
meeting took place earlier in the day they dined 
together after the scientific discussions were o\er 
There is indeed some reason to believe that the 
Royal Society itself may have been letuallv born 
tn a coffee-house We know how much Samuel 
Pepys enjoyed these prandial meetings It was 
not however until after his time that the choicer 
spints formed themselves into i dining fratern ty 
With formal rules and a limited member'^hip the 
president of the society being chairman They 
sat down weekly before a portentous bill of fare 
and with the spirit of true deipnosophists 

Tried all hors d oeuvres all liqueurs defined 
Judicious drank and greatly daring dined 

thus aroke the Royil Society Club in the 
ehrly part of the eighteenth century Since then 
while one generation has followed another and 
Preeideats and P allows m long suLLession hm 
cone and mne the Club stiu flounsbt'i more 
vigoiouely than ever' i(t has migrated from tavern 
to tavern, from the City westuardii to the pre 
cufOU of Burlington House and has learnt to dine 
from a tees am^ and miscellaneous cuib ne now 
ttOf hu^cr retreodiod by the war apd the high 
eehl of food. Yet it fltill mamt imb the hospitality 
hit dtsfays been one of its prominent 

Rdytd Society Club bad lived for 
than, a ceattB^ a number of the 
ftfAtvely sdenufic Fellows of 
" * ijt to he increa/ungly dissatisfied 
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With the way in which the^elections into this meiti* 
bership were conducted ird tnev put such prosf 
sure on the counal as e\entually to lead to a 
complete and salutary reform of that and other 
grievances These ardent innovators having 
purged the Society in 1847 may have tboiqfbt 
of directing the tide of purgation into the Club 
Any serious change in that soci il institution how- 
ever even if considered desirable would not have 
been easy of iccomplishment The triumphant 
reformers included in their number some nine 
members of the Club but ve would obviously 
have to pass before the rest ot the *^ctive bngadle 
could obtain admission Besides the atmosphere 
of the Club may have been too ck se and conserv i 
tive for the comfort of the innos^to s who would 
not be likely lo hnd tl ere much svmpnthy with 
their iconoclistic determin ition to keep a vigilant 
eye upon the doings of the cou icil 1 hey iccord 
ingly resolved to f >und a new d ning confraternity 
which was ultimately nimcd the Philosophical 
C lub the history of which has now been compiled 
by Prof Bonney m the second of the two volumes 
ibove referred to 

The aims for which this fresh organis ition was 
ere ited were more ambitious than those of its fore 
rilhner and went much beyond social intercourse 
imong memljers In the language of it^ 
founders it was meant to promote as much as 
possible the scientific objects of the Royal Society 
to facilitate intercx^urse between those 1 ellows who 
are actively engaged in cultivating the vinous 
branches of natural science md who hive con 
tributcd to Its progress to increase the ittcnd 
ance it the evening meetings [of the Society! 
and to eneourage the contnbution and discussion 
of pipers Its numbers were limited to forty 
seven all of whom must be Fellows of the Royal 
Soiicty and likewise luthors )f papir published 
in tht Trinsattions f oie f the Cbartertd 
Societies or of some work of onj, nal research m 
natural science It was further provided that at 
least thirty hve of them must be resident wnthin 
ten miles of the 1 ondon (leneral lost Office 
They dined once i month it half past five o clock 
ind adjourned at a qu rter p st eight when they 
were each expected to ittend the meeting of the 
SKielj unless univoidabl} prevented Perhaps 
the rule which most slrcngly m irked them off 
from the older club wis that which formallv ex 
eluded ill stringers from their meetinga^ wiw the 
exception of scientific foreigners temporarily visit 
ing this country Thus from the geni^ hospitality 
which had always distinguished the Royal Socie^ 
Club and had been so useful m bringing 
men of letters of art of politics of the Navy and 
Army of public life and of commerte and industry 
into contact with the men of science the Philo- 
sophical Club in Its seal for the fm>secation of 
science deliberately separated itself Possibly to 
make amends for ^is abnegation of variety troni 
the outside it was customary for the chairman to 
invite the members present tO make commucuai^ 
tions to the meeting on «ny subject 
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interest, and the taressurer was instructed 
to record sudi oommunications in die minutes. 

The two clubs continued for fifty-four years to 
live apart and in ami^. But the fervid reformi^ 
seal of the younger fraternity, having gained its 
first cA>}ect, and having no obvious cause for 
further activity, gradually slackened. Many 
Fellows of the Society were members of both 
dubs, and it slowly dawned upon even the most 
cmservative intdlccts that the co-existence of two 
dining dubs in connection with the same society 
was inconvenient and unnecessary. At last, in 
the summer of 1901, the Philosophical wai for- 
mally incorporated with the Royal Society Club. 

The *' Annals '* of the older corporation having 
been published in the sununer of I9i7t it was unani- 
mously decided that the history of the younger 
fraternity should also be put into the more durable 
form of print, and that the task of compiling the 
narrative should be entrusted to Prof. Bonney, 
who happened to be the oldest surviving member 
of the dissdved dub. It required no little courage 
to undertake this labour, and the veteran professor 
deser\'es the best thanks of the united Club and 
of the public for having accomplished it. His 
volume of “Annals of the Philosophical Club” is 
divided by him into two sections. The first of 
^esc, deding with the business done at the meet- 
ings, in chronological order from the beginning 
to the close, shows from year to year the organ- 
isation and work of the club, the gradual dis- 
api^rance of the dd members and the advent of 
their suc^ssors. To the minutes that record 
these particulars tl^ editor has added a short but 
adequate biographical notice of each of the new 
members. 

The second and more interesting and im- 
portant section contains the reports of the 
verbal “communications” made at the meetings, 
in chronological order, from May 6, 1847, when 
the institution was fairly started on its career, 
down to the time of the amalgamation of the two 
clubs. It was these communicatiot^.s which gave 
its distinctive character to the Philosophical Club, 
and it was well that this feature of its existence 
should be faithfully recorded. Prof, Bonney must 
have had difficulty in choosing how best to deal 
with them. He finally deetd^ to place them all 
father by themselves in his second section, keep- 
ing them in chronological order under the dates 
of the successive meetings at which they were 
made.^ He has given ua the whole available 
material, and has evidenti^ treated it with the 
most patient care, taking infinite pains to verify 
and illustrate the text. Nevertheless, as a matter 
of convenient and effective arrangement we ven- 
ture to think that it would have made the book 
more attractive had the two sections been fu^dd 
into one continuous narrative — in other wordt, 
the “communications,” instead of bekig 
divorced from the account qf the business meet- 
ings>^ been inserted, where they were actually 
after the business. At many meetings 
there was no business, and no mention of these 
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meetings was Jb^uined^ atetioft i/ oi the voluAe^^ 
but on turning to section^ we^ay find fnr^Ae 
same year a succession of meeth^ recorded* at 
which various communications were made* Thus 
the whole doings of the club in the year 1867 are 
comprised in eight lines in the first section, while 
in the second section reference is made to seven 
meetings in that year, each mariced by communka* 
tions which occupy in all four pages of 'the 
volume. Again, the business transacted in 1869 
is summed up in two short lines, while in the 
second section the conununications made at no 
fewer than eight meetings in that year cover three 
pages. We feel that the intercalation of these 
statements and discussions 'jft the account of the 
more formal business would have gone far to 
relieve the narrative of the history of the dub in 
section i., which, save for the editor's luminous 
little biographies, is confessedly of only limited 
interest. 

Section ii. forms a truly remarkable record of 
the after-dinner talk of a body of the foremost 
men of science of our time. The topics mentioned 
or discussed range over the whole realm of 
Nature, from the centre ot the earth to the furthest 
nebula. We are let, as it were, into the private 
study or the laboratory of the scientific worker; 
we are permitted to hear the earliest outlines of 
a discovery from the lips of the mao who made 
it; we seem to be in the highest or inner council 
of science, listening to the words of its most 
trusted leaders. The entries are sometimes pro* 
vokingly brief, yet so interesting that had one 
been tiiere the temptation would nave been great 
to ask the speaker to go on, or to request the 
treasurer to report the co;nmunication in full. The 
whole collection of communications is an amazing 
oUa podrida^ to be read only in little snatches at 
a time, and bearing somewhat the same relation 
to the speakers and their audience that the crushed 
and faded flowers of a herbarium do to their 
beauty as thc^ lived. The perusal of it, however, 
cannot but impress on the reader a profound 
respect for the Philosophical Club and a convic- 
tion that this club must have been an institution 
of great scientific driving power and that when it 
was amalgamated with the Royal Society Club 
it introduced fresh healthy blood into the older 
corporation. Its “Annals,” therefore, well 
deserved to be compiled, and the volume in which 
Prof. Bonney has told the story will take its place 
among the permanent records of the progress of 
science in the nineteenth century. 

Arch. GniKik. * 

BOTANY OF CULTIVATED PLANTS. 

^The Bptant of Crop PlanU. A T$xt and Rtfor^ 
. ence Book. By Prof. W. W. Robbins. 
Pp. XX + 681. (Philadelphia r P, Blatustoo’i 

Son and Co., 19JL7.) Price a dcdlara net. 

I N the prefatory word^ of the author/*!^ tm»- 
aoce of thb^book baa been stinuiUitW 
by the expressed need ... for a text or minooa 
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botfk %bieb will give the student a knowledge of 
the ^totaoy of common orchard, garden, and field 
cro|^ • • •’* A text-book which achieved this 
object would be indeed a boon, for, with the 
exception of Percivel^s "Agricultural Botany,” 
we imow of no book which treats of economic 
plants in such a way as to expound the principles 
of botanical science and to provide knowledge 
directly useful to the person interested in the 
cultivation of food crops. 

The method adopted by the author is to give 
a rapid exposition of botanical principles — ^histo- 
logical, (diysiological, genetical, and morpho- 
logical^n the course of sixty-seven pages, and 
then to treat in soMe detail the series of crop 
plants of field, garde^j'and orchard. 

This method is open to the fatal objection that 
It evades the first duty of the teacher, which is 
so to select and present common facts that the 
essential generalisations, which cohere them into 
a scientific system, either suggest themselves to 
the student’s mind, or, at all events, appear 
natural and convincing when the teacher, as is 
often the case, is compelled by the defectiveness 
of his method, or the indifference of his students, 
to expound them. 

Instead of attempting this the author is content 
to hand out the Usual stock of botanical facts. 
He begins by talking about undifferentiated plants 
and a thallus (p. 1), tells the student in p. 2 that 
the tendril of a pea is morphologically a leaf, and 
a potato tuber a modified stem, when, of course, 
the duty of the teacher is to promote the discovery 
by the student of these facts, and thereby to 
stimulate interest, illustrate morphological prin- 
ciples, and train the eye and mind to see essential 
things. 

Histology is dealt with in chap. ii. in six pages, 
and the student is told sundry facts — that leuco- 
plasts and chloroplasts exist, that protoplasm is 
a "protcid ” and that it feels slimy, that the cell- 
wall may contain lignin, subenn, cutin, and 
pectin. Even in the general introduction it is 
evident that the mind ^ the writer is set on the 
"practical ” economic part which is to come later. 
Thus (p. 25) he asserts as a general truth that 
many new varieties of fruit are bud varieties, that 
a certain branch on a tree is seen to possess pecu- 
liarities, and that it is taken and propagated 
as a new variety. A more misleadii^ statement, 
if intended to hie of general application, it would 
be hard indeed to mUce. It would be interesting 
to know what variety of apple, pear, plum, 
currant, raspberry, or goosel^rry is known to 
have arisen by bud variation I 

Part ih, wht^ consists of nearly 600 pages, 
contains much useful information with respect to 
the botany of cultivated plants. Members of the 
GraminewH-oereal and other*— are treated of at 
length and wcB, though from the teacher’s point 
of vkw the work is too fun for a text-book, and 
itot fun enough for a work of reference^or 
Mcodetiam is dealt witii in half a page 
4St), and, needless to say, the few words 
devoted to this dD 4 mportant subject are not ade- 
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a uate to imfHress the student with the, value of 
lis method of genetical research. 

The book contains much miscellaneous informa- 
tion which may perhaps interest the American 
student— that 44 million pounds of dried apples 
were produced in the United States in 1909, and 
that in 1915 more than 230 million bushels of 
apples were produced in that country ; but, so far 
as may be discovered, nothing is said on the 
fascinating subject of pruning, which might, if 
scientificaUy treated, be the means of illustrating 
many important principles of physiology. Excel- 
lent as is much of the matter which it contains, 
this t’olume does not, in our opinion, give agri- 
cultural and horticultural teachers or students 
what they want — a new presentation of botanical 
principles based on the study of those fdants 
among which they have to work. F. K. 

OUR BOOKSHELF. 

Practical Pyrometry : TTis Theory, CaUhratton, 
and Use of Jnstrutnenis for the Measurement 
of High Temperatures, By E. S. Ferry, G. A. 
Shook, and J. R. Collins. Pp. vii+147. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Half, Ltd., 19X7O Price js, net. 
The subject of pyrometry, so important nowadays 
in many industrial processes, is not as yet over- 
burdened with literature of the text-book descrip- 
tion. The present volume contains in a small 
compass most of the information required for an 
intelligent understanding of the principles and in- 
structions as to the correct methods of manipula- 
tion of pyrometers, including the mathematical 
theory. Descriptions of historical interest only, 
with which such books are often burdened, are 
omitted, and the subject-matter is well chosen to 
give helpful instruction. 

A separate chapter is devoted to each of the 
four principal types of pyrometer — namely, the 
resistance, thermo-electric, radiation, and optical 
pyrometers — with a preliminary chapter on the 
standard temperature scales. The best chapter 
in the book is that on optical pyrometry; the 
principles and construction of the various varie- 
ties are very clearly described and in a more 
thorough manner than is usual in text-books. 

Exception might be taken to the omission of 
some of the simpler forms of pyrometer, such as 
the water pyrometer and the mercurial expansion 
and sentinel types. These appeal to many manu- 
facturers, especially where great accuracy is not 
required, and guidance as to their use would 
therefore be acceptable. 

The book is written for three classes of readers 
— college students, technically trained men who 
deal with processes requiring hfgh-temperature 
measurements, and less trained observers who 
may make the measurements. To this end the 
more mathematical portkmsi such as Foote’s 
mathematical investigation of cold junction error, 
and the more mathematical treatment of optical 
pyrometers, might with advantage have formed 
separate appendices for particular study, rendering 
the text clearer for the less technical reader, 

j 
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LMTTBRS TO THS EOITOR. 

{The Editor does nbi hold kintself tesponeible for 
opinions* oxpresied hy^his &srrdsportd0nU* NeUkor 
eon he undertake to- retuTHf or to eoerespond wUh 
the writer* o/, rejected ensmuicripu intended for 
this or any other fart of Natuki. No notice is 
taken of anonymous communicaUonsJl 

8m itiitry InvMtiiilioM mi Urn Mbm# of Uft. 

The imprettion that Prof. Mclntosh’g addreis, pub. 
litbed In Nature of July 3 and w, must leave upon 
the minds of readers unfamiliar with the history and 
progres.s of sea*fisbery research must be that there 
has been a great deal of misdirected energy during 
the past fifteen or twenty years in the attempt to gam 
control of the output ot the sea by the application of 
science to sea-fishery problems. If, as Prof. McIntosh 
still maintains, the prodigality and bounty of Nature 
mock alt human efforts to modify the natural course 
of events in the sea for good or ill, it becomes surely 
a national duty to oppose all further applications for 
national expenditure upon sea-iishery investigations. 
Ajf this, judging from his concluding paragraph, is not 
the aim which Prof. McIntosh has in view, it seems 
desirable to inquire a little more closely into the basis 
for his views, and bo give at least the )xoed outlmes of 
the superstructure of knowledge which has been reared 
above the basis of that fundamental work of his own, 
which, has been a source of legitimate pride to himself 
fs of appreciation by his successors and collcamAcs. 

1 think it will be conceded that the leading features 
of Prof. McIntosh’s expressed views are, broadly 
Speaking, as follows: — (1) The fecundity of sea-fishes 
Is so great, and the ultimate food.supply for the hshes 
themselves is so completely indopmdent of human 
Influence that the idea of exterminating any species 
of food-fish — or even of seriously diminishing its total 
numb e rs b y intensive fishing is chimerical; (2) so 
long as man fails to make any serious impression 
upon the multitudes of young fishes, there is no need 
for anxiety; (3) no serious inroad upon the numbers 
of young fishes has hitherto been made ; (4) therefore 
all Is well, the fears of the pessimists are pointless, 
the claims of the optimists are established. 

As Prof. McIntosh and “J. J.” have been good 
enough to assign me the rdle of arch-pessimist, 1 may 
as well clear the ground by the remark that, when I 
approached the study of sea-fishery problems twenty 
years ago, the dominating question was : Ic the prac- 
tice of sea-fishing afTecting the yield of the fishing 
grounds, or is it not? It was a case of absolute 
stabthty versus depletion or impoverishment. When, 
therefore, I find a tendency to re-define the question 
as being one of slight deterioration versus exNnclfim. 
I demur. If I am to be dubbed a pei|simist, that word 
must be understood to mean a person who, twenty 
years ago, urged that the bottom fisheries ” were 
not in a stable condition, not bedding their ow’n.”but 
showing clear signs of progressive Impoverishment ; 
and this was explained as meaning that the rate at 
which sea (food) fishes muUlpW and grow, even in 
favourable seasons^ is exceedra ^ the rate of cap- 
ture *’ (“ ImpoverlAiment of the Sea,*’ p. 8). 

Passing on to points (a), (3) and (4), and restricting 
myself to plaice, as n test-.caBe, the following qtk)ta- 
tlops ^from Prof. McIntosh’s recent articles are rele- 
vant Plaice have been taken from the North Sea 
from time immemorial, and yet are distrlbuteii to-day 
over its entire area, while their tiny ^og swarm on 
cNFery suitable sandv or mudd) beam*’ (L* p. 356); 
“Mhl Ji^oval of the larger fishes by kitenslve fishing 
rqle, bu^ tbe^ gaps .thus made ore fiUed later by 
*he the smaller *! (p, 357); "The Idea that 
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the North ifea can bo fished out is chimerical, for tmtk 
if all were gone over thrice or more frequently a yegr^ . 
sudi could not ^oduce depletion or exhouitlon of idf 
flsboies p laioe Indudcd *' (H-* P* 377); mid; d propose 
of the International Council's nndmn with 'rei^bra to 
the plaice question ; " In other words, all that can b^ 
said is that the plaice are not less numerous, but, . . . 
they are smalte'— a finding which leaves the plake 
in safety ’* (Uc,). 

Putting these ideas together, it Is plain thar'Frofk 
McIntosh regards the progressive diminution in the 
available numbers of the larger fish as negligible, and 
the continuous lowering o' the average siae as of no 
significance, so loni^as there^re plenty of lUtie' fishes 
on the beaches. He ignores the evidence that the rate 
of growth of those little fiah^^qnd their rate of emi- 
gration to the offshore grounop no longer keep pace 
with the rate of capture. He treats the Over-fishing 
problem as one of reproduction and numbers to the 
exclusion of rate of caj^ure, rate of growth, and actual 
size attainable. 

Apply this principle to agriculture, and consider 
what our meat-supply would be if the fatnners killed 
all their cattle as calves except the minimum breeding 
stock necessary to keep up the number of-— calves ; 
if, when thinning their turnips, they had regard, not 
to the production of the greatest possible weight, but 
merely to the production of that minimum numb^ of 
mature plants which should give them seq^, sufficient 
for the next sowing I 

Prof. McIntosh a^s ; " Where have the melancholy 
anticipations of the pessimists been demonstrated; 
where has the serious diminution of any food-fish oc- 
curred; where have the principles enunciated in 'The 
Resources of the Sea ’ been traversed by the Intcr- 
nationnl Fisheries Council? ’’ (i., p. 355). The answer 
to the open mind is " on eveiy page.’*^ 

And what are the practical conclusions of " vigorous 
optimism ”? " Let the authorities and the public ^oco 
implicit confidence in the resources of the ocean and 
the ways of Nature therein ’’ (IL, p. 378) ; " Be vigilant 
in guaniing the national trust I *' (l.c.). One may 
well ask of what comfort is the ** marveUoua plenitude 
and endurance of the sea-fishes " if they become 
measurably smaller year by year, or the " prodigality 
of Nature in their vast abundance and variety ’’ if 
codlings are to represent cod, and plaice and l^on 
soles be replaced by dabs and long-roughs. And does 
" vigilance ’’ consist in ignoring the plainest evidence 
accumulated by other people, while ve sing hymns of 
praise to Pan or Poseidon? I-et us turn now to the ' 
bupmtructure. 

The qualitative basis of sea-fishery science, to which 
no one contributed more eff».ctively than t^ vftoran 
professor at St. Andrews, already shows the outlines 
of a quantitative structure upon it. Some of these out- 
lin are still mere scaffolding, but the brood features 
of the building are discernible. 

The idea of boundless prodigality, with its "chains 
of life ’’ from diatoms to fishes, is not the end but the 
thinning. It is being steadily replaced bV the concep- 
tion of a balance or ewiiibrium of life, die two sides 
of which arc the worldf of plant-life and small Inverte- 
brates on the one hand, and the world of fish-life on 
the other. The former has hitherto been beyond thq* 
influence of man, though subject to fluctuations In Its 
total quantity in consequence of annual fiuctuatlCHir 
of temperature, sunshine, and similar factors known' 
to influence plant produbtlon, and. Indirectly, the 
vertebrate and small vertebrate' forma lipmediately. 
dependent for. sigisiatence upon the former/ The 
world, on the other hand, while undergoing aonual and 
cynical fluctuations In quantity on those pt 
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tbo pl*nt side, U also subject to the influence of man's 
fiflilxig opfrationte Thebe do not necessarily diminish 
the total yield of hsh ; on the contrary, they are 
probably powerleas to affect the ffeneral balance, so far 
as total productivity ib concerned. But the elimination 
of the larger Ashes favours the survival of increasing 
numbers of the small, since the stock of food remains 
practically unchanged, while the enemieb and competi- 
tors of tlie small are progressively reduced. It follows 
the total numbers of the young of a given species 
may be appreciably tncreased as a result of A^ing 
q)erationb, through the progressive diminution of their 
Infantile mortall^. 

Thus while the total quantity eight) of the Ash- 
side of the balance of life prot>ably remains constant, 
its character may det^dorate sensibly. 1 his deteriora- 
tion is manifest noV^'^crely in the substitution of 
large numbers of smaH Ash for smaller numbers of 
large Ash of the same species, but also in the increasing 
survival of relatively small and worthless species which 
pertly All the gaps made bjr th<^ progressive elimina- 
tion of their larger competitors, e.g. dabs and long* 
rough dabs in lieu of plaice and lemon soles. Signs of 
this aspect of deterioration have been noticed in many 
areaSi e,g, the Scottish bays, the IXwon bu>s, Dogger 
Bai^, etc. 

In the case of plaice, the young of which are re- 
stricted to the coastal margins, while tbn adults range 
freely within jo fathoms or sg, the general tendency of 
intensive Abhing is (o) to delete the total den^U of 
jriaice on the oAshoro grounds, and (b) to inen^abe the 
number of small plaice along the shores. Tlius large 
areas offshore have been opened up for the multipli- 
cation and growth of relatively worthless dabs, while 
the increasing accumulations of the young inshore have 
set up conditions of over-crowding, impoverished 
growth, and delaved emigration to the offshore watery 

The growth of a quantitative science of A$h-life 15 
thus tending to the production of a co-ordinated body 
of knowledge capable of deductive application to special 
practical and administrative problems. The continued 
growth of this knowledge is of the Arst importance 
lor the development of the bca-Asherics, Without it 
administrators are at the mercy of every passing cry 
and excited agitation ; with it, they will be enabled not 
merely to estimate more accurately the value of parti- 
cular suggestions, but themselves to inaugurate a new 
era In the rational exploitation of the hitherto untamed 
forces of the sea. It should be needless to add that the 
value of particular investigations will have to be judged 
In future, not from the point of view of Ihe^ mere 
resourcefulness of the sea, but from consideration of 
the extent towhidi they furnish means for intclligentiv 
controlling It. Walter Garstano. 

August 37. 

I11POVKRI8HMSNT ” dies hard, and there is much 
glamour around it. My able friend, Prof. Garstang, 
tonunenoed hit oampaign b> showing that the great 
Increase in the numW of boats was accompanied by 
a diminished catch in each, and that, therefore, thm 
wem fewer Ashes to catrh than formerly, a view which 
did not survive publication. His modifed “ Balance of 
life will not rescue the Council from lu responsibility 
on the question of ** impoverishment.” 

The loca of gaining control of the “ output ” of the 
•etu at in a mme or quarry, Is a novel way of dealing 
with the ponderous remit from the Government. 

Prof. Garstang, like the Council, stakes his position 
on the plaioe, an dLi tale, and one which is not proven. 
Large plake do not frequent, as a rule, the areas of 
the amaller» andaherefb^ tbe sl»U often a question 

NO. '?603, VOL, 104] 


of localipr. FOr generations the same North Sea bay, 
as, for instanoe, St. Andrews, will produce the same 
sUeb of plaice. Besides, adult plaioe are not caught 
napping when they see a trawl coming : hence the well- 
known increase of the catch at night 

The ” measurably smaller Aslm year by year ” 
probably refers to the boxes at Grimsby and other ports, 
an uncertain basis for generalisations. Again, are the 
herrings, gadoids, gurnards, mackerel, bmms, wolf- 
Ashes, and frog-Ash!^ the turbot, soles, and dal», get- 
ting smaller year by year? It is a mistake to aver that 
dahn and long-rough dabs have anywhere usurped the 
areas of the ** vanished ” plaice. 

No possible comparison can be made between human 
agencies in the hands of the farmer (in rr cattle and 
tui nips) and the ways of Nature in the sea. Such would 
not even At the seals and the whales, llie native farm- 
weeds, such as” quicken” and ” knut-grass,'* are 
sufficient to Illustrate Nature *s powers. 

The fact^ given in the ** Resources of the Sea ” (a 
second edition of which is ready for the press), stand 
in little need of a ” suporstruclure or co-ordlnati^ body 
of knowledge capable of deductive application to special 
administrative problems,” 

Truly, every encouragement is needed for scientiAc 
Asheries researches in marine laboratoricv .ind else- 
where. W. C. MeiNTOfeH. 


DR. A. G, VERNON HARCOURT, 

DY the death of A. G, Vernon Harcourt, on 
" August 23, in his eighty-Afth }car, there has 
passed away a chemical teacher endeared to many 
generations of Oxford students, a singularly 
skilful experimenter, and a pioneer in the new 
domain of physical dicmistr)’ He was one of the 
Arst who planned experiments to enable him to 
follow the course of a chemical change, to 
measure the velocity of a reaction, and to study 
the conditions that determine it; he rebelled 
against the idea that chemists had to concern 
themselves only with the preparation of new sub- 
stances and the elucidation of their properties — 
for him the interesting thing was how the change 
happened, not what was the result. 

Starting with Brodie, Arst ns his pupil and then 
ns his assistant, Harcourt began his researches 
with the exact determination ot tiie oxygen 
absorbed by the metals potassium and sodium — 
allowing air to enter slowly into a Aask containing 
the pure liquid metal heated in an atmosphere of 
nitrogen. In this Arst paper one can see that it 
is the initiation and progress of the oxidation 
that interest him. ”Soon after the dry alp has 
begun to mix with the nitrogen, the grey Alirf 
which covers the molten metal changes to a de^ 
blue; the surface gradually becomes roughened 
by little wrinkles and projections, and a moment 
arrives when a single spluttering spark appears 
at one point and a dust of white oxide rises. 
... At the point where the spark appears the 
blue crust becomes white, and tl^ chan^ passes 
in a moment over its whole extent.” 

In 1859 Harcourt was elected Lee’s reader in 
chemistry and a senior student of, Christ Church, 
but it was not until some years after his appoint*- 
meat that he bepn his work in the Lee's lafapra* 
tory. Meanwhile he had started those researches 
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on tl>e rate of chemical d»nge which — ^lo cohjunc* 
tion with those of Berthelot in France and those j 
of Guldberg in Norway — ^were to establish on a 

?luantitatiTe basis BerthoUet’s law of mass action, 
n the ioterpKtation of his results Harcourt was 
associated with William Esson, whose special 
mission in Oxford seemed to be — as the writer 
knew him — to illununate mathematically the 
obscure records of chemical velocities. Harcourt 
and Esson first studied the reaction between oxalic 
acid and potassium permanganate in acid solu- 
tion. They found that the rate of change varied 
with the amount of manganous sulphate formed, 
and that the reaction was probably ^ in the com- 
plete absence of manganous salt ; but, once 
started, the velocity would increase to a maximum 
and then slack off — the curve representing the 
course of the change having a point of contrary 
flexure. They liken their curves to those obtained 
by Bunsen aiiid Rosooe in the course of photo- 
chemical induction — thus suggesting that the 
" inductive period “ in the union of hydrogen and 
chlorine was due to the action of anotlwr sub- 
stance, a suggestion which finally was proved to 
correct. Seeking for a less' complicated re- 
action, Harcourt found that in dilute solutions 
hydrogen peroxide decomposed hydrogen iodide 
with velocities that could be easily followed, and 
the amount of change could be accurately ascer- 
tained. The method of carrying out the experi- 
ment in a stream of carbon dioxide, and the device 
by which the iodine liberated was reconverted into 
kxflde by the successive additions of exactly equal 
drops of concentrated thiosulphate, show Har- 
court at his best as an experimenter. The time- 
intervals between the successive appe.*ii;ances of 
the iodine proved that the velocity of the change 
varied direwy with the quantities of each of the 
reacting substances— when the other conditions 
were kept constant. The rates found, however, 
do not prove that the change is necessarily a tri- 
molecular one as Harcourt supposed ; — 

H,0» + 3HI«3H,0+I,. 

The change most probably takes place in two 
st^^es, each of which is di-molecular ; but, one 
sta^ being much faster than the other, the 
observed rates follow the simple law. 

la studying the effect of temperature on the 
rate of this reaction Harcourt and Esson arrived 
,at a aero of chemical action in wonderful agree- 
ment with the absolute aero calculated from 
physical data. 

Harcourt was so strongly convboed that 
chemical change follosved medianical laws that 
hii laboratory became a centre where the etperi- 
moita of Bunsen and his school on “dMaiucal 
induction " and " sprungweise ” explosions were 
Seated and criticised. ^ 

Haroourt’s work as one of the metropolitan 
ghs r^reea led him to tain up the inrest^atioa 
' pol^hur Impurities in coal gas and to desijgn a 
'-y tfmulara of light— the Pentane standard. ( 
(Mthod of conveitiiig carbon tflsulphide Into 
easily removed hydrom suIfiUde bee only. 
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recently been adopted on a brge scale * bt' Ui* 
South Metropolitan Gae Works through the 
energy and of Dr. Carpenter, but Us sodeesa 
seems assured. The lo-caiMffle Pentane lamp Is 
not Only the official British standard, but also a» 
a practical umt is not aiH[>n>acbed by die German 
amyl acetate lamp. 

Few men have been so completely haj^ In 
their work, or lived so mudi In the lives oi dielr 
students. The writer, whose good fortune it was 
to fall under his influence, pt Oxford, fans to 
acknowledgr that he owes hu career to Harcourt's 
affectionate interest and to his example. 

\ H. B. D. 

_ za 

DR. CHARLES A. MERCIER. 

T is not possible to give, in a few words, more 
than a mere indication of the value of the 
late Dr. Mercier’s sdentific work. With a rare, 
natural capacity for clear thinking, as well aa for 
acquiring and retaining knowledge, he was a 
master of luminous and logical expression ia 
speech and writing. These qualities inform all 
his many and various works, whether of purely 
scientific or mainly literary nature. Some of 
his books deal with the practical aspects of his 
professional speciaUty — insanity-^uch as the 
management of asylums, instructions to nurses^ 
etc.; and others, like his essays on "Tempera- 
ments,” treat of psychology and condqct for the 
general reader, as well as for the expert. But 
the main works, on which bis reputation will rest, 
are scientific studies of the nervous system in 
health and disease, and include specially the whole 
subject of the causes, conditions, and expressions 
of mental action, normal and morbid. He was, 
as a student, much influenced by the writings of 
Herbert Spencer, and by the pe^nal teaching of 
Dr. Hughlings Jackson, and their influence is seen 
in many of his works; but no less evident is his 
originality of thought, as especially seen in 
some of his more recent publications, whtdh tmfi- 
cate strongly a marked change of attitude towards 
the so-called " Lamarduan ’* doctrine of biological 
evolution to vdiich at first he strongly adhered. 
Like his two chief te|cher8, he made much use 
of the deductive step in reasoning, but he did not 
often fall to verify his conclusions by further 
evidence before adc^ng them. Judged from tihe 
scientific viewpoint, stune of his most important 
works — s.g. on the "Nervous System and Ae 
Mind,” on "Psychotogv, Normal and Morbid,” 
and those dealing with insanity, may be oon- 
aidered aa holding the highest rank amoiw bMks 
oi this kind, end as at least equal in value Ttboogfi 
grea^ differing in certain respects) to tM pow 
dassim works of the late Or Henry Maudawy, 
hia illuatrioua aenior and oonteaaporary, on tte 
"Pbyaiology and Pathology of Mind,” •’Proa!i 
di««nte to Human," "Bom and Mind,” «tc. . 

Dr. Merder’a worlc New Lpgla” ba^ 
not pleaaed aoaie profeasorial kwidana, but, aa 
tt handbook of logical reaaoa&|r for aciondfle 
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aopw t^t tas criticisms of the prevalent logic 
w vcnools have been inaterially shaken, or 
*at bu acute comments on Miirs “Canons of 
Induction have ever been refuted. His two 
books on “Criminal Responsibility “ 
and Crime and Criminals “ arc written with 
much knocvled^ and careful ihoug^ht, and form 
toother one of the most notable contributions in 
the Enjriish language to the psychology of 
criminals and to the nearly allied subject of 
criminal jurisprudence. 


THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 


DEFORE the delivery of Sir Charles Parson’s 
^ presidential address to the British Associa- 
tion last week, Sir Arthur Evans, the retiring 
president, announced that it was proposed to 
present an address to the King. The announce- 
ment was revived with much satisfaction, and the 
address, which is as follows, was enthusiastically 
approved : — 


Your Majesty, -»On the occasion of the outbreak 
of the great war we, the members of the British 
Association for the Advancement of Science, at that 
time assembled in our eighty-fifth congress, gave an 
unanimous expression to pur devoted fovaU\ to >our 
Majesty’s person, which your Majesty was graciously 
pleased to acknowledge. 

To-day, once more assembled in our eightv -seventh 
it is our heartfelt desire, on the victorious 
conclusion of the war and the formal proclamation 
of peace, to renew those assurances, and to expass 
in more than a formal manner our high senM* of the 
example of self-sacrificing devotion to the service 
of the country that has been so simply offered 
your Majesty throughout this Jong and arduous 
stru^le. 

We are painfully aware, indeed, that, in spile of 
the dedsjon in the field, the period of stress is b\ no 
meant over. We cannot, from our special point of 
view, be bimd to the extent to which the bitter 
emergmdes of war-time have been prejudicial to 
those ideas and methods which it is our mission to 
promote. But in the not l^ss arduoub struggle that 
lies before us to regain the stable paths of pt*ace we 
are heartened by the knowledge that the same wise 
and conciliating influence and high example that was 
of such sovran help to the British people in war-time 
will sdll be vHth tnem^ 


In vacating the presidential chair Sit* Arthur 
Evans refertM to the unprecedented period of 
three yeani during which he bad occupied it, and 
be added : — 

Let it at once.be said that, though the public 
meetings of the association have been suspended, its 
organisaUoii was constantly directed, at times in con- 
junction With other bodies like the Royal Sodet)*, 
towards rendering active afslstance to the Govern- 
ment of out country In its hour of need. This has 
been the case, not only .in fields of activity such as 
riimlstry and endnearing or the conservation of fuel 
fod other econonw oblects— in matters, that is, that 
had a more direct bearing on the emergencies of the 
I tWiA: 1 may say, to a greater or less 
dmm, in arery sectfoti of oar body- 
That expert asdstsnoe^ as we know, has not always 
been wdeomed by die powers-that-be. The dire 
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neccMities of war-dme have led to roumi-and-ready 
expedients ^together foreign to scientific method, and 
often c^flicting with the most elementary know- 
ledge. ^ every hand we see improvised controls as 
unsciendfic as they are arbitrary. We witness the 
conrtant overriding of expert experience bv a new- 
fangled bureaucracy. At every turn we are'met with 
a mischievous interferenoe with natural laws and the 
p^tuation of uneconomic devices under conditions 
that no longer even palliate them. Thou^ formal 
has been proclaimed, we are confront^ bv an 
evil heritage of war, and at no time has the British 
Ahsocintion ^ had more urgent occasion to inculcate 
those scientific methods and ideas bv which alone the 
country can hope to regain its equilibrium. 

The attendance at the meeting numbered nearly 
1500, which is about the same as that at Man- 
chester in 1915, and must be regarded as very 
satisfactory after so long an interval since the 
last assembly at Newcastle, where the attendance 
was only 8a6. A noteworthy point of the Bourne- 
mouth meeting was the large attendances in all 
the sections, several of which were uncomfortably 
filled on more than one occasion. This is a sign 
both of activity and interest, and it suggests that 
most of those who attended the meeting this year 
arc concerned directly or indirectly with the 
advancement of science. In this, as in other 
respects, the meeting differed somewhat from 
tho!^ of former years, and marked a promising 
beginning of a new era. 

A Committee appointed by the Council reported 
upon various matters relating to the working of 
the Association, and the report was adopted with 
slight changes by the General Committee. The 
fee for new life members is to be 15/, instead of 
10/., and for annual membership il. loj. instead 
of 1/., the right to receive the annual volume 
being included in both cases. The class of asso- 
ciateship has been abolished. The General Com- 
mittee decided that after the Cardiff meeting next 
year, which will be held from a Tuesday to the 
following Saturday, the old plan of meeting from 
Wednesday to Wednesday shall be foUowed. 
When the Association was founded the meetings 
began on Wednesdays because the old stage 
coaches took about a couple of days to bring 
members to them from other towns, but though 
this condition no longer holds good there was a 
general feeling that the week-end break which 
a Wednesday to Wednesday meeting gives has 
advantages from the point of view of social inter- 
course, and that the Association could profitably 
revert to it. A preferable plan would be to con- 
sult the Local C^mittee as to which of the two 
periods — ^Tuesday to Saturday or Wednesday to 
Wednesday — ^would best suit the town and district 
in which a meeting was being arranged instead 
of laying down a hard-an£fast for all 

meetings. 

The question of the position of the Association 
as regards grants for scientific research was raised 
in the report of the special Committee r^erred to, 
and was discussed at a meeting of the General 
Committee. During its existence the Association 
has voted from iu funds more than 8o,oool. to its 
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research cominittees» and it is scanty too much 
to say that every pfound of this laq^ sum has 
been well expended. The grants are alkx^ted 
each year by the Committee of Recommendations, 
which usually consists of the presidents and 
recorders of the various sections, together wth * 
the general officers. Every research committee 
has thus to present its case for support to an 
expert body of adjudicators which frequently 
devotes several hours to dividing up the icool. or 
so available at the end of each meeting into grants 
of 5I. and upwards for research committees put 
forward by the sectional committees. It has b^n 
suggested that in view of other claims upon the | 
revenue of the Association the funds devoted to { 
purposes connected with research should be more | 
closely limited to incidental expenses inasmuch as j 
other funds are now available to assist research 
itself. However this may be, the principle by ! 
which men of science themselves allocate grants | 
in aid of research, as they do at a British Associa- 
tion meeting, is generally accepted to be the best, 
whether the funds are their own contributions or 
are entrusted to them for research purposes. The 
Association is, therefore, to continue the present 
system by which grants are allocated by the Com- 
mittee of Recommendations, but the list of grants 
so made is afterwards to be submitted to the 
Department of Scientific and Industrial Research, 
which will select subjects it can support, and will 
relieve the Association of the financial obligations 
relating to such subjects. 

It remains to be seen whether this method will 
provide the most effective link between the Depart- 
ment and the Association. A joint Committee, 
consisting of four members appointed by the 
General Committee, and four by the Council, is 
to inquire into the whole matter of the existing 
provision of grants in aid of scientific research 
and the organisation of research. No change in 
the Association’s method is contemplated, but 
there is a feeling that a useful purpose would be 
served by a survey of what is now being done 
to promote research through grants in aid by 
various societies and other bodies, the methods by 
which such grants are allocated, and the con- 
ditions to he fulfilled by the recipients. 

Nepet year’s meeting is to he held at Cardiff 
under the presidency of Prof. W. A. Herdman, 
who has been succeeded as general secretary by 
Prof. J. L. My res. An invitation to meet in 
Edinburgh in 1921 was unanimously accepted by 
the General Committee. The new members of 
the Council of Association are : FnA, A. 
Fowler, Dr. E. H. Griffiths, Prof. A. W. 
Kirkaldy, and Dr. W. H. R. Rivers. 

SECTION A. 

MATHUCATU^ AKP PHYSICAL SaBKCB. 

Opening Addesss sy Prof. A. Gray, M.A., 

F.R.S., PREStDENt OF THE SXCtlON. 

IrHAVE devoted some little time to the perusal of 
the addressesALmy predeoeMors In thb chair. These 
have a wkle^Sin^* They include valuable philo- 
sophical discusstmif of the nature of sdendfic know- 
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ledM and expositionf of scientific method, as Well as 
hi|^y instructive risumds and appperiaaoins of tfm 
of mathematics and physics. But ee this* la 
the first meeting of the British Assodadon since thp 
conclusion of peace, I have decided to dlipy^ard in 
the main these preoedenu, and to endeavour to 
out, in the first place, some of the lessons which m 
war has, or ou^t to have, taught our^eountry add 
those who direct its f^icy, and in particular our* 
selves, whose vocation it is to cultivate and to tea^ 
mathematical and physical acienoe. 

Before proceeding with this task 1 must refer to 
the loss which phyrical sckaicqiaad the British Asso- 
ciation have suffered this year through the deaths ot 
P rof. Carey Foster and Lord Rayleigh. Both these 
great physicists were regulc^ ^in attetylanoe at the 
meetings of the association, they will be greatly 
missed. 

What Carey Fost^ was as a man of sdenoe, as a 
teacher, and as a friend of all students of physics has 
been worthily set forth in the columns of Nature 
with all the knowledge and aflectionate revorence of 
one who was at once his pupil and his fellow-worker 
ut Universit> College. To that eloquent tribute 1 will 
not, though I knew Carey Foster well, venture to 
add a word. 

It is not for me to appraise here the work of Lord 
Rayleigh. But I may sa> that fur something like 
half a century hi& name has stood, not only for things 
that are great in physical ffiscover>, but for sanity of 
judgment and clarity, elegance, ^ and soundness of 
treatment of outstanding and difficult problems of 
mathi*maticsl phvsict. His researches, too, in experi. 
mental science nave been fruitful in results of the 
utmost importance in chemistry as well as in physics. 
With him there wab no shirking of the toU of moho- 
tonous and oystematic observation from day to day 
in the pursuit of the greatest attainable accuracy; 
take, for example, his work on electrical units. But 
his influence on applied mathematics has also been 
enormous, and places him lor all time in the foremost 
rank of the great physical mathematicians, at the head 
of which stands Isaac Newton. One has only to read 
hU treatise on *'The Theory of Sound'* and ms papers 
on optics and wave theory to find some of the most 
striking examples in all scientific literature of the 
working of a mind, not only of the first order of 
originaRt), but imbued with a feeling for symmetry 
of lorm and clearness of exposition. 

Lord Ruvleigh’s genius was, it seems to me, 
essentially intuitive and practical. Though he was 
not given to any striving after the utmost rigidity 
of formal proof— which, ju ht himself remarked, 
might not be more but lea. demonstrative to the 
physicist than physical reasons — no man made fewer 
mistaitts. He u gone, but he has left an inspiring 
exa npie to his order and to his countrymen of a long 
life convernted to the object for which the Royiu 
Society, of which he had b^n the honoured president, 
was founded ; the furtherance of natural knowledge. 

The pert which physical science hag played in the 
conduct of tho war on our side has been an important 
one, but it has by no means been so derisive Es It 
might and ought to have been. And here He the 
lesspns which 1 think we can draw from die terrible 
events Which have taken place. Some few people, 
mostly hostile to or jealous of science, whole rigloq^ 
of facte and tendencM seems to me to be hopdessly 
obscured tw . prejudice, would try to imnoM on the 
advance or natural knowledge and the supposed 
increased (nflu^ce of sdeotific Mutu on dho mlpdb 
of men, or, more predeely, on tnc;,^<Umlaii» 

Uon of the study of the scxalled hnmanWgs^ the sole 
or the main rnponriblUty for tfect oudderic of wet/ 
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b mmiM to im that a good people allow them- 
aatvBs to misled by a name* Tm name humanity ** 
\fk ^ven in the Scottish universities to tte department 
qf the Z^o lAnguoA and isteniture, and In a wider 
usage the study ot Latin and Greek is referred to as 
tihat of Ktfarae^bMmaiitares. But 1 am not aware that 
there is any more humanity, in the common acoept- 
anoe of the term, about thc^ studies than thm Is in 
many others. And experience has shown that the 
assertion that these studies have a special reBning 
influence, while the pursuit of science has u brutalising 
tendency, is based on ignorance and partiality. The 
truth is that the man who knows nothing of science, 
and he who has neglected the study ot Icltcrb, are 
both imperfectlyt educated. 

Well, the accusation 1 refer to may be dismissed 
without argument. [TOIs is certainly not the time 
or the place for a mshiBsion of the causes of (h<* 
war, or of the ethics of the extraordinarv moth^n 
introduced^ Into warfare by our enemies.' But one 
thi^ 1 will say in this connection. Even poison gai. 
is innocent in itself, and It occurs as a pr^urt in 
perfectly Indispensable and eminently useful cbenucul 
recesses. The extraordinary potency of scientitic 
nowledge for the good of civilised mankind is fre- 
quently conjoined with a potency for e\i!; but the 
responsibility for an inhuman of it does not he 
with the scientific investigator. The guilt Imn at the 
door of the High Command, of the high and mighty 
persons, themselves in feeling and temper uttcrh un- 
sdentific. who approved a^d directed the emplOMiunt 
of methods of attack which destroyed the wounded 
and helpless, and wrecked for ever the health of manv 
of those who emerged alive from the inferno 

As regards the help which British scieni'e was able 
to render in the defence against the German attack 
and the operations which foUowedwhen the fortune of 
war changed so dramatically, and the cnemv was driven 
ba<^ towards the chain of fastnesses from behind 
which ho originally emerged, one or tw^o obvious 
reflections must have occurred to everyone. In one 
form or another these have been referred to by various 
writers, but I may recall one or two of them; for as 
a people we are incorrigibly forgetful, and appear to 
be aim ost incapable ol profiting from ixpeiknce, 
which, according to the Latin proverb, teacnci* even 
fools. 

Nearly twenty years ago the urgent necessiU for 
the reorganisation of our military machinery had been, 
in the view of civilians at least, who had to bear the 
cost of the war in South Africa, demonstrated ad 
nauseam, but nothing of real importance in the wa\ 
of reforming the War Office seems to have been done. 
The shocks we had received were forgotten, and soon 
tiie nation returned to its Insular complacency, tho 
old party cries resounded in the market-plao*, the 
hari» ot party politics again resumed their occupa. 
tion of camcKinage and hoodwinking, and the country 
drifted on towards its fate 

All this time an enormously powerful war machine 
wtu being built up on the Cdnnnent, and its different 
parts trsM so far as that could be done without actual 
warfare. The real objert of these preparations was 
carefully veiled by an appearance of frankness and 
profesaibns of goodwill, mough it was revealed everv 
now and then by the indiscretions of the German 
military caste. To these indications and to others 
the country, oetrich-like, closed its eyes. 

Kow It la often alleg^ that men engrossed In the 
pumflt of science are unbusinesslike, but I think that 
if thm bad been atiy truly scientific element in the 
parsotmdl df the Government (there never is by any 
dbince), attentkm would have beoa directed at a much 
ttctHier parted to^our ^hopelesa ati^te of unpreparedness 
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for the storm whidi was gradually gathering against 
us on the other side of the uerman CK»an« ui mscus* 
sions of our unpreparednesS the emphasis has bMn 
placed on our lack of arms and munitions. But Im- 
portant as these are, the entire absence of a scientific 
organisation to guide us in thp exigencies of a defen* 
sive war with me most sciontiHc and moat military 
nation of Europe was even more serious. 

It is this deficiency in our organisation — a deficiency 
the avoidance of which would have had no provocative 
effect whatever— which concerns us here very specially. 
It is, moreover, a deficiency which, in spite of ibe 
lessons they have received^ has, I fear, not yet been 
brought home to our mitltarv chiefs. When war 
broke out nothing bad boon done to ensure the utilisa- 
tion for special service, in the multitude of scientific 
operations which war as carried on by the German 
armies involved, of the great number of well. trained 
young scientific men available in the country. The 
one single idc.'i of our mobilisers was to send men to 
the trenches to kill Germans, and for this simple duty 
all except certain munition workers and men in the 
public services wore summoned to the Army. Some 
modifications were made afterwards, but I am speak- 
ing of the failure of prevision at the outset. The 
need of men for special service, the inevitable expan- 
sion of the Navy for patrol and other purposes and 
the like, were, if they w*ere thought of at all, put 
aride, without legard 'to the difficulties which would 
tm*vitably arise if these matters were delaved. Even 
how the new soldiers were to be trained, almost with- 
out lifies or machine-guns, to meet the Germans in 
the field nobod\ knew' And I for one believe that 
but for the vigour and energ\' of Lord Kitchener, and 
the almost too late expression of conviction of our 
dani^r, and consequent action, by one outstanding 
poiiUcian, all would have been lost. We worried 
through, but at a loss of life and treasure from which 
it win tako us long to recover, and which 1 could 
wish seemed to weigh more heavily on the minds and 
consciences of politicians. 

The Germans, T belicwc, had a complete record, not 
only of all their men fitted only for the rank-ancUfile, 
but also of all who had been trained to observe and 
measure. For the use of e\en the very simplest 
apparatus of observation a ceitaln expertne'ss in read- 
ing graduated scales, and generally n certain amount 
of trained intelligence, is required. For this the labora- 
tojies of Gcnnany amply provnk^, and the provision 
had its place in the enemy’s mobilisation. Our people 
apparently did not even know that such a need existed 
or might arise 

In a letter which I sent to the council of the Royal 
Sock'tv at the end of 1915 I ventured to propose tlmt 
the Royal Society might sot on foot an organisation 
of some such cliaracicr as the following* — First, a 
central committee should be establish^, in some 
degree representative of the different centres of 
scientific teaching end work In pure and applied 
science. Then this committee should nominate repre- 
sentatives at each centre, at least one at each uni* 
versitv or college, and one at the heodauarters of 
each local soriety, such, for example, aa the Institu- 
tion of Engineers and Shipbuilders of Scotland and 
the similar society wbldi represents the North-East of 
England and has Us offices at Newcastle-upon-Tyne 
This arrangement, it was hoped, would enable the 
central committee to obtain readily Informatipn as to 
what men were available, and would therefore do 
something to bring the schools of sdenco, and all the 
great workshops and laboratories of applied sdenoe, 
into co-operation. Thus could be foitnM at once a 
list of men available for parikutar posts, for the task 
of ^vtng the proUeme t(iat were certain to arise 
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frm day to day, and for the m»ecial corpa whidi 
\t waa toon, if dimly, peredvod ware a necessity. 
Soma such Unking^^ip of London with the provinces 
is really indispensable. The districts of, for example, 
the Tyne and the Clyde are too mudi ignored in 
almost all Govertutient action of a general Kind. 

My letter was printed and sent out to some pro- 
minent men, by whom Hs proposals were highly 
approved. A conference on Its subject was held In 
Lcmdon, and two special committees were nppomted. 
1 was a member of one of these, the princi|Ml dut> 
of which was to provide sdentiflc men for special 
service. It includu representatives of the various 

r t departments actively engaged in the conduct of 
war. For some reason or other, which 1 never 
learned, the committee after a week or tv^o ceased 
to be catted, and 1 believe that little was done in 
comparison with what might have been accomplished 
It was certainly not because such a committee would 
not work. Eveiybody was most willing, with proper 
notice, to attend such meetings as were involved, and 
to talm any amount of personal trouble; moreover, 
the scheme was such as to provide that there should 
always be a nucleus of members in London to con- 
sult and act in any emergency 
I may briefly refer to one or two examples of the 
chaos which prevailed and the attempts that were 
made to cope with it Very soon after the formation 
of the first Kitchener Army the organisation of the 
different corps apparent!) became a source of anxiety 
to the War Office, It began to be seen that officers 
in sufficient numbers could not possibly be obtained 
by the usual channels, so the expedient (a poor one 
by itself) was hit upon of plaang the nominations to 
commissions in one at least of the two great saentific 
corps of the ^rmy— the Ro>al Engineers — in the hands 
of the preHidents of certain technical institutions which 
have their headauarters in London. 1>ese gentle^ 
men, with the help of the official secretartes, no doubt 
did the best they could, but a very regrettable, though 
perfectly natural, amount of strong feeling was 
evoked among th^ \oung scientificallv educate men 
in the provinces, who wrere keenly anxious to join this 
corps. The Engineers, I mav scarceh sa\, is no 
refuge for men who are In the least concerned about 
their persona] safety, for the percentage of casualties 
among engineers on active service was notably higher 
than in the regbnents of the line Over and over 
again young engineers cams to me and complained 
that under the arrangements made thev had no chance 
of obtaining commissions or of qualifying as cadets, 
and begged me to write to the authorities. Of course, 
vouni* graduate engineers do not, as a rule, Join 
societies such as the Institutions of Civil, Mechanical, 
or Electrical Engineers until they have made their 
w*av to some little extent and be^n to earn a little 
money 

The procedure 1 have indicated had in time to be 
relaxed, but such a central committee as I suggested 
with antenme stretching out to the educational and 
technical centres of the country, wroUld, I am sure, 
have recruited the Engineers quickly with the best 
possible material for officers to be found In the 
country, to the satisfaction of ali concerned. It may 
he said that full Information regarding every man 
in die country was in the hands of the authorities. 
In a sense, this was true; the Information existed 
In millions of returns and thousands of plgeon^hqjM, 
but no attempt was made, or couM be made, bv office 
Staffs la London, enormous at these quickly became, 
to djitM and utilise It. ^ 

VjirgS number of engineers and phvsfdsts and 
many of Jiiqcfianleal sWU ^ gpfitu^ found 
txmgetMocn^ In the Rovgl Naval Air Service 
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and the Royal Plying Corps; but even titere^ where 
things could be better done, since a dew forte bad 
to be broD^t into existence, arranMients were to w 
considerable extent haphaxard and ifl thought out 
Excellent self-saorifidng sehdoe was rendered bjf 
many who risked and gave thdr lives, and of whA 
was done we ma\ welt be proud. But from a 
sdentific point of view mere Is room for 
groat improvement. The hasty and ill-considered 
— as 1 think— amalgamation of these tWo branches 
of the Air Service, in Which naval traditions 
were sacrificed to those of the War Office, which 
deserved no such deference, vill certainly have to be 
undone in the near future or vefy greatly transformed. 
To anyone who considers the possiblirtles and prob. 
nbllitlei of welfare in the future, it appears dear 
that this country will have to Emend more and more 
upon its Navy, and that an \|^Service Corot will be 
the companion of every division of our ^eet, with 
landings on the warships. Thus a new and highly 
snentinc Service, which will have to be to a great 
extent naval, will be brought into existence. 

Well, then, to return for a moment to m> proposal 
to the Royal Sodet), why should the organisation 
which I suggested in iqu not be established now? 
I wish all success to the League of Nations, but we 
shall prove ourselves even greater fools than wc have 
been in the past if we do not use all possible means 
to prepare ourselves against eventualities. One 
attempt by our enemies outside our owm borders to 
hold us to ransom has failed Can we be so sure 
that no other attempt will ever be made, or that no 
casus belli between ourselves and another great nation 
will ever arise? This, 1 notice, is beginning to be 
assumed even in the midst of the welter of confusion 
and unrest that exists, and, among others, to just 
the very people who used to teadi that the possibility 
of war was a great Illusion 

The formation of a record of scientific graduates 
for special service ought not to be difficult The 
material already in great measure exists. Each uni- 
versitv and college has its roll of graduates or diploma- 
holders, and with slightly more detailed entries these 
rolls would give the record. Each graduate of a 
university is kept track of through the necessiW for 
keeping the electoral roll up-to-date, and it ought to 
be possible to devise n means pf maintaining touch 
with the diplana-holder If each university or college 
were a local centre of the central committee, the 
makinit of the roll of graduates would be achieved at 
the different local headquarters, and would be a valu- 
able supplement to the O T C work now undertaken 
so willingly and done so well. ^ The Government 
machinery which manages the O.T.C. movement 
might control the keeping of the register which I 
have suggested. 

1 turn now to another side of sdentific work during 
the war It was mv lot to serve for nearly three years 
on the Inventions Panel of the Ministnr of Munitions, 
and as the result of that eKperienoe I venture to make 
some observations on the utilisation 01 scientific know- 
ledge and genhis in the production of inventions useful 
for the public service. We had an enormous mvltt 
tude of inimtions to consider, and the Panel 'was 
divided into Committees tor this purpose. For etch 
invention or proposal a file or dotMr was prepared 
and most car^lv kept. There were also present al 
tive meetiiKi of the Panel verv efficient officers repre. 
senting different branches of the Service. Everythiftp 
receiv^ careful attention, and for the abifltv and fah*- 
ness with #hlch initial examination was* made by 
the corps of exaimocts, aqd tite jkdofi of the Invept. 
tlqn presW^, C*®* adi*ai^«, UmA has 

been said about the fneffideticy me mistakes of 
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variout Oovomment Def^artmenU during the war. 
The Mii^ttry of i Munttloot Inventions De^rtment 
walk io for a« 1 could see. eminently well manatf^ 

Many of the K>-called inventions were not inven- 
tions at all* Soma were not at all new; in oth^ 
cases an idea only was mooted. Could so-andUo not 
be done? and so on, and the Department was sup- 
posed to be grateful for the idea, and to do the rest, 
besides rewarding the proposer. A favourite notion, 
which illustrates the diffusion of sdenttfic knowledge 
among different tlasses of people, was that of taking 
a magnet — any magnet — up on an aeroplane, and 
using it to attract Zeppelins and other aircraft, 
Othm sufffiested electromagnets fed b> machines 
which would have involved carrying into the air on 
an aeroplane a fully etjulpped power-house I Another 
favourite notion, inspired, no doubt, by a certain 
sensational type of article in the fiction magazines, 
was that of rays charged in some way with elec- 
tricity, or some other mysterious agency, and there- 
fore intensely destructive. 

But there was a residuum of valuable inventions 
which fully justified the existence of the Department. 
These were recommended for further consideration 
by the various departmentM of the Services or bv 
General Headquarters. It by no means followed that 
all that <»me to this stage rtwived careful further 
consideration. Everybody was very bard worked, and 
manv w’cre overdriven. And it was by no means 
certain that when important approved appliances w'crp 
sent to G.H.Q. a thorougnly well-informed and 
capable officer would in all cases have the duty of 
explaining and showing their action The absent of 
such an officer, I am sure, often resulted In delay 
and serious error, and, 1 fear, also m the rejection 
of what was in itself excee^ngly good, but was not 
understood. People who knew nothing about the 
matter took charge, and ordered things to be done 
which brought! disaster to the apparatus I know of 
one very important machine which was ruined, with 
much resulting delay. A brigadier or major-general 
with a conhdence born of blank ignorance ordered a 
motor-generator to be put on town electric mains, 
and, of course, burnt it out. 

Then, again, we were told that O.H Q did not 
want this or that, and here, as in all human affairs, 
mental inertia certainly played a considerable part. 
The willingness, however, of some Departments to 
adopt at once a device captured from the enemv was 
pathetic. Often quite clumsy and relatively inferior 
contrivances were adopted in the midst of hesitation 
about our own. Anything German of this sort some 
people assumed must be good— a foolish idea, the 
result of want of confidence, often well founded, T 
am afraid, in th«r own judgment. It is legitimate to 
cq>y from the enemy, and iq several important things 
we ‘have not been slow to do so. 

The delays that occurred were to some of us at 
home, who wera amdousiy dealing with ell kinds of 
contrivances, exceedingly exasperating. Some were 
undoubtedly unavddaM^ but others were, as I have 
indicated, far otherwise. Deficiency in scientific 
education was the cause. It Is to enforce the need 
for such education that I refer to such matters at 
all. The ‘J claying fields of Etpn are all very well. 
I for one do not scoff at adttit the old saying stands 
for, but scientific laboratories and good intelligent 
work in them are IndispensaMe. A man who directs 
in whole or !n part g great machine must know 
kmetMng of Its structure and capabilitiea. 

1 fee! bound to allude to another aspect of the 
Ifiyecitkms business whkhf ^to my mind, was venr 
seckms. In doino so. however, 1 wish it to be <^rlv 
that l>n"crltlclring a, system, and In no 
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way here referring to particular individuaU con- 
cerned in its administration* Varkwa inventions 
which had passed satisfactorily the first examinatiems 
by responsible judges were submitted to technl^ 
departments at home to be subjected to practical 
tests. These inventions were frequently proposed 
tions of problems on whidi technical officers, of the 
departments required to conduct the tests, had long 
been engaged. It was natural, indeed inevitable, that 
some ot t&se officers should have come to regard the 
solving of the^e problems as their own special job, 
and so did not much welcome the coming of the out- 
side inventor. Then, no doubt, they often felt that 
they were just on the point of arriving at n solution 
— a feeling that certainly could not facilitate the avoid- 
ance of delav. It ^as manifestly most unfair to ask 
them to judjf^ the work of the outside inventor, or 
to place in Uieir hands details of his prcmsals. for 
exactly the bnme reason which in civil life restraint 
a man from acting as a juror in a case in which he 
is personally interested. Nobody of good sense feels 
offended when attention is direrted to such a rule in 
practice. 

Thus I have no hesltatimi in expressing the opinion 
that a testing board of practical, well-qualified 
ph\ sicists and other experts, with a properly qualified 
staff, should be formed for the putpose of carrying 
out all tests of inventions. No insuperable diffiraltv 
would. I believe, be experienced in forming such'^a 
board. It should be formed carefully, not bv more 
or less casual nomination of one another by a few 
persons Expert knowledge of a subject should be a 
necessar\ qualification ; the so-callea ** open mind ** 
of the much-lau(kd but untrained practical man is 
not worth having But on that board neither inside 
nor outside inventors of the tamer kind of appliances 
should have any place, though, of course, consultation 
with the author of an invention under test would U 
.ibsolutelv necessary. .Mso those actually carrying out 
the tests and those collating the resufts should not 
bo men in anv way in the employment of, or under 
the supervision of, inventors, whether ‘'outside** or 
“inside.** It it imperative in the Interests of the 
country that delay in such matters should be avoided, 
and that all such work should be done wMthngt fear 
or favour. 

The value of university and college men trained In 
science has been thoroughly proved In the .Artillery, 
the Engineers, and in their offshoots, the Special 
Sound-ranging and Survey Corps, though its recogni- 
tion by the authorities of Whitehall has been scanty 
and grudging. Some of the old-fashioned generals 
and staff officers could not be got to see the use of 
men who had not been trained to field exercises bv a 
long course of drill. What is the good of officers, 
thcA said, who are not skilled leaders of men? This 
is the old crude idea again of destroving Germane 
with rifles, bayonets, and hand-grenades. The falsity 
of antiquated notions has now, I believe, been 
amply demonstrated. 

objection to these men, however, lies a good 
dear deeper. Even those scientificallv educated officers 
who came Into the new armies when they were 
formed, and were trained by the service of vears o# 
warfare superadded to the initial course of drill, have 
been demobilised in a nearly wholesale manner, with* 
out the least reefard to even very exceptional qualifica- 
tions. Many of these were, it seems to me, the verv 
men who ought, above all, to have^been retatned 
in the Service. Mow (though, as 1 wtite, im- 
proved regulations are being issued) they are to 
a great extent to be replaced by the public school- 
Cttni-Saridhqrst voung gentlemen, who, it appears^ 
are the officers pm exmlknm. 
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The old mtem of the rule, of politician chlefe whoee 
only or mam function is to sign the edicts of heads of 
departments seems to have returnod in full force» 
and the comiM of the deansing Hercules that many 
pmie desire for the War Ofice does not seem to be ' 
within the bounds of possibill^. 

The real cause of the prevailing neglect of science^ 
wiA all its pernidous results, is that almost all our 
^itical leadfU’s have received the most favoured and 
fashionable form of public school education, and are 
without any sctentinc education. An education in 
classics and dialectics, the education of a lawyer, may 
be a good thing — for lawyers; thoimh even that is 
doubtful. For training of men who are to govern 
a State the very existence of which depends on 
arolications of saence, and on the proper uHltsaflon 
of available stores of energy, it is ludicrously unsuiu 
able. We hear of the Judicia] frame of mind which 
lawyers bring to tho discussion of matters of high 
policy, but in the majority of bcientific cases it is the 
open mind of crass ignorance. The result is lament- 
table; I myself heard a ve^r eminent counsel declare 
in a case of some importance, involving practical 
applications of sdence, that one of Newton's laws of 
motion was that ''friction is the cause of oscilla- 
tions”! .And the helplessness of some eminent 
counsel and judges in patent cases is a b\word. 

As things are, eminence in sdence is no qualihca-^ 
tion; it would even seem to be a positive disqualificn-* 
tion for any share in the conduct of the anairs of 
this great industrial country. The scientific sides of 
public questions are ignore<l*-»-nay, in manv cases our 
rulers are unconscious of their existence. Recently in 
a discussion on tho Fore8tr\' Bill in the House of 
Lords a member of that illustrious body made the 
foolish assertion that forrstr\ had nothing to do with 
science; all that was needed was to dig holes and 
stick young trees into them Could fatuitv go further? 
This hetvditary legislator who, as things are, has it 
in his power to manage, or mismanage, the conver- 
sion into available energy of the radiation beneficently 
showered on a certain area (his area) of this country 
of ours does not seem to be aware that the growing 
of trees is a highly scientific industry ; that there are 
habits and disease of trees which have been pro^ 
foundlv studied; that, in short, the whole subject of 
s\lviculture lirislles with sdentific problemb, the solu- 
tions of which have by padent- labour been to a con- 
siderable extent obtained. 

Take also the case of the dyes industries. The 
publicists and the good business men— the supermen 
of the present age— who wish to control and foster 
an industry which owes its very existence to an 
English chemist, refuse to have on the committee 
which is to manage this important affair an> man 
of scientific eminence, and no remonstrance has .mv 
effect. These great business men are, ns a rule, not 
scientific at all. They are all very well for finance; 
in other respects their businesses are run b> their 
works-managers, and, in general, they are not 
remarkable for f^paying handsomely their scientific 
assistants. 

*I myself once heard it suggested by an eminent 
statesman that an electricbl efficient^ of ^ per cent, 
might by the progress of electrical science be incraMed 
fourfold. This, 1 am afraid, is more or less tvpicai 
of the highh educated classiral man’s appreciation of 
the law of conservation of energy : and he is— save 
ihe mark !— to be our Minister or Proconsul and the 
conservator of our national resources. It is not sur- 
priilng, therefore, that In connection with a subject 
wnu^ for several weeks occupied a great space in the 
newspapers, and Is now agitating a large section of 
ttanjwomn^unity, the nationalisation of oOT coal-minesi 
thH-wai not a single word, except periiaps a casual 
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vague reference in dM report of the dtaimuui, to tho 
ouesdoa which is indmatdy bound up with anV, soiu« 
non of the problem which s ta t ti s m e n may adopt — I 
mean the question of the economic* utULsami in the 
interests of the country at large, of this greab^fierit* 
ance which Nature has bestoi^ upon ua. In sbortr 
are Tom, Didc, and Harry, if we may so refer to 
noble and other coalosvtiers, and to our nmsten the 
miners, to remain free to waste or to conserve at 
their own sweet will, or to exploit as they please, this 
necessity of tho country’s existenoe? 

The fact is that until sdentifio education has gone 
forward far beyond the poir t it has yet reached, until 
it has become a living fbroe Ih the world of politics 
and statesmanship, we shall scarcely escape the ruin 
of our country. The business men will not save us; 
as has been said with much truth, the products 01 
modern business methods are, to a great extent, , 
slums and millionaires. It lies to a great extent with 
scientific men themselves to see that reform is fortK. 
reming ; and more power to the British Science,Guild 
and to any other agmey which can help to bring about 
this much-needed result. 

While scientifically educated men, whether dmng 
special workv or acting as officers, have been held of 
far slighter account in the Services than they ought 
to have been, for physicists as such there has bwn 
little or no recognition, except, I believe, when they 
happened to be ranked as researdi chemists 1 How 
did this happen? Why. the various trades asserted 
themselves, and the result was a suffidentlv long list 
of ** reserv^ occupations ” — a list remarkable both for 
its inclusions and for Its exclusions. There was, for 
example, a class of "opticians,” mam of whom have 
no knowledge of optics worth mentioning. They are 
merely traders. One of these, for example, the pro- , 
prietor of a business, made a plaintive appeal to 
myself as to how he could determine the magnifying 
powers of certain field-glasses whidi he wished the 
Ministry of Munitions to purchase. But for a young 
scientific man, even if he were an eminent authority 
on theoretical and practical optics, but who was not 
in the trade, there was no place. 

Research chemists received their recognition in 
conseouence of the existence of the Institute of 
ChemUtr>. 1 am extremely glad to find that some- 
thing Is now being done to found an Institute of 
Ph\sic8 I hope this movement will bo successful, 
nnA that it will be thoroughly practical and efficient- 
1 hope its president and council, its members and its 
associates, will be jealous for science, and especially 
for physics. It ought to be a thoroughly hard-working 
body, without any frills, destitute of work value. 
Thev have an wmplc in the General Medical 
Council, which has so effectively cared for the 
interests of the medical profession.' 

1 am glad that something is being done at last foi 
the organisation of scientific research. This move- 
ment has started well in several, if not in all, respectSt 
and I wish it alt success. There are, however, one 
or two dangers to be avoided, and 1 am not sure— 

I may be much too timid and suspicious— that they 
are fully recogrtisod, and that the result wlU not be 
too mu^ of a bureaucracy. Somehow or other I am 
reminded by the papers 1 have seen of the remark of 
a poor man who, anting charity of someone in Gigs- 
itow, was. referred to the Charity Organisation Soci^ 
of that city- *'No, thank you,” he said; “tfiere la il 
good deal more orgimiaatkin than charity about that 
ifiatituHon.” So 1 hope that in the movement on 
f<x>t the organisation will not be more prominent 
than the tdtaice? and the organisers than tHs sdentific 
workers# 

Tteni If, to my mbid, too^^ch cMtraUMtl6a 
■iiiMd at. Bvefytbing if to ba^wm# mm Landotii 
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A body oitting there le to decide the eubjecte of 
rtfoorclt end to allocete the grants. There may be 
a AOOd deal to be said lor that ix» the case of funds 
obulned in London. But aj^rently alreaUv existing 
local inopotivee to research' work are to 'be trans- 
ferred to London, The Carnegie Trust for the Uni- 
versities of Scotland, soon after its work began, 
inauguratod a sdMsne for research work in connec. 
tlon with these universities. The beneficiaries of the 
Tniiti It is well known, must be students of Scottish 
nationality* The action of the Trust has been most 
excellent, and much good work has been done. Now, 
so far as chemistry and ph>sics are concerned, it 
has been proposed, if not decided, to hand over to 
the organisation in London the making of the av ards, 
a process of centralisation that will probably not end 
u'ith these subjects. I venture to protest against any 
«uch proceeding. The more incentives and endow- 
ments of research that exist and are administered in 
the provinces the better. Moreover, this is a bene^ 
faction to Scottish students which ought not to be 
withdrawn and merged in any provision made for the 
whole country, and administered in I>.ondon bv a 
bureau which may know little of the Scottish uni- 
versities or of Scottish students. The bureau might, 
with equal justice or injustice, be given command of 
(he special research scholarships of all the universities 
both in England and Scotland, and administer them 
in the name of the fetish of unification of elTort, I 
do not know, but can imagine, what Oxford and 
Cambridge and Manchester and Liverpool uould* 
to that. But even Scotland, where of course we know 
little or nothing about education of anv kind, mav 
also have something to sav before this ultia-centralisa- 
tion becomes an accomplished fact. 

There Is, it seems to me, another danger to be 
avoided besides that of undue centralisation in 
I*ondon, In most of the statements I have seen 
regarding the promotion of research work, the 
emphasis seems to be on Industrial research — that is, 
in applied science. This kind of research includes the 
investigation of physical and chemical products of 
various kinds which mav be used in arts and manuw 
factures, and Its deliberate organised pn^notion ought 
to be a commercial alTair. I observed, bv the wav, 
with some amusement, that according to the pro- 
posals of one committee for applied science, which 
IS prepared to give grants and premiums for researches 
and results, the professor or head of a department, 
from whom will generally come what are most im- 
portant, the ideas, is to have no payment He is 
supposed to be so w'ell paid by the institution ho 
belongs to as to require no remuneration for his super- 
vision of the committee’s researches. \nd the results 
are to be the sole property of the committee ’ 

There is in this delightfulh calm pniposal at least 
a suggestion of compulsion nnd of interference with 
institutions nnd their staffs which ought to be well 
examined. Also some light is thrown on the^ ideas 
of people as managing directors of limited 

liability companies, who are members of such a com* 
mitteci as to what might reasonablv be expected of 
men of high attainments and skill whose emoluments 
token all round are, on the whole, miserably in- 
sufficient. 

I think that it is In danger of being forgotten that, 
.after all, pure science is by far the most Important 
thing. Most of the great a^Hcations of science have 
bem the products of discoveries which were made 
without anv notion of such an outcome. Witness the 
tnanendous series of results In electricity of which 
beadnning was Faradav’s and Henry’s researches 
on Induction of currents, and the conduslon was the 
arork of Hertx ctectrlc wav6%. From the first 
came the produ<^0n ond transmlai^n of power 5v 
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electricity; from the last the world has reoelved the 
gift of wireteas telegraphy. I am not at all sure 
whether the great men who worked in the sixty or 
seventy years which 1 have indicated would have 
always received grants for proposed researches, which 
to many of the good business directors and other supers 
men Mnwing on a great bureau of Investigation, bad 
such then existed, would have appeared fantastic and 
visionary. In research, in pure science at least, con- 
trol wnll inevitably defeat itself. The scientific dis- 
coverer scarcely knows whither be is being 1^; by 
a path he know^s not he comes to his own. He should 
be free as the wind But 1 must not be misunder- 
stood. Most certainty it is right to encourage re- 
search in applied science by hIi available and legiti- 
mate means. But beware of attempting to.comrol 
or “capture” the laboratories of pure science in the 
universities and colleges of the country. Let th^ 
be also ample provision for the pursuit of science for 
Us own bake; the return will, in the future as In the 
past, surpass all expectation 

1 had intended to say something about scientific 
education as exemidified bv the teaching of physics 
I have left mvsclt little time or space for this. 1 
ninnot quite pass the matter over, but 1 shall com- 
press mv remarks. In the first place, 1 legard 

dvnamics, especially rotational dvnamics, ns the 
foundation of all physics, and it is axiomatic that the 
foundation of a great btructure should be soundly and 
solidly laid. Tm^ implications of dynamics aVe at 
present undergoing a verv strict and searching 
examination, and now we may sav that a step in 
advance has been taken from the Newtonian point of 
view, and that a new and important development of 
dvnamics has come into being. I refer, of course, to 
the new theories of relativity which are now attracting 
so much attention. I hope to learn from the dis- 
tussums, which we may possibly have, something of 
the latest ideas on this verv fundamental subject of 
research. It is a matter for congratulation that so 
mAn\ excellent accounts of relatiritv acv now avail- 
able in English. Some earlier discussions are so verv 
general in their mathematical tieatment and notation 
ns to be excfH»dinglv difficult to master completelv. I 
have attacked Minkowski’s pu;)er more than once, 
but have fell repelled, not bv the difficulties of his 
.inalvsis, but bv that of mnrshulling and keeping 
tiack of all his n^suUs Einstein’s papers 1 have not 
\et been able to obtain Henct* it is u source of 
gratification to have Prof. Eddington’s intereating 
report to the Phvsical Societv and the other excellent 
treatises which we have in 'English- But continual 
thought and envisaging of the subject is still required 
to give anything approaching to instinctive apprecia- 
tion such as we have in ordinary Newtonian dynamics. 
I venture to say that the subject is pre-eminently one 
for physicists and physical- mathematicians In “some 
wavs the new ideas bring us bark to Newton’s point 
of view as regards so-cnlTcd absolute rotation— a sub- 
ject on which 1 have never thought that discussions 
of the foundations of dymamics had said absolutely 
the last word. I, for one, still cling to the cethef, 
and am stronglv of opinion that the whole subject hi 
aether and matter and electrons require much more 
complete physical treatment than it has vet received 
from relativists. 

The better the student of ohvsics is grounded in the 
older dynamics, and especially In the dvnamics of 
rotation, the sooner wdll he be able to place himself 
at the new point of view, and the sooner will his 
wav of looking at things begin to become instructive. 

With regard to tiic studv of physics in our universi- 
ties and colleges, 1 had written a good deal. 1 have 
put that aside for the pr.*sent, and will content mvself 
wdth only a few getmal observations* First, then. 
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H would, 1 tUfikf he coodudve to iprogreu if it were 
more gjenerelly t^oognlied that dyoamice ia a phyiical 
iuhjectf and. only Moondarily a mathematiw one. 
Iti study should he carried on in the departments of 
physics, not in those of mathematics or in separate 
depwrtmeots nf appUed mathemattcs. It is, or ou|^t 
to be, essentbUly a subject of the physical lecture* 
room and the physical lamratory. The student should 
be able to handle rotating bodies, to observe and 
test the laws of precession and nutation— to work 
himself, In a word. Into an instinctive appreciation 
of at least the simpler results of rotational theory. 
He should learn to think in vectors, without neceii> 
sanity referring either to Hamilton or to Grassmann. 
Some people appear to censure the use of vector ideas 
without tne introduction at the same time of some 
form of vector notation. 1 do not feel drawn to anv 
system of vectors in particular— all have their good 
points, and In some ways for three-dimensional work 
the quaternion analysis it very attractive— but vector 
tdsos are of the very utmost importance. 

Hence 1 deprecate the teaching, however elemen- 
tary, which as a beginning contents itself with recti- 
lineal motion. The true meaning of rate of change 
of a directed quantity, even of velocity and accelera- 
tion, is missed, and instead of having laid a founda- 
tion for further progress the teacher, when he desires 
to go beyond the mere elements, has practically to re- 
lay his foundations; has, in fact, to extract imper- 
fect ideas from his pupils’ minds and substitute new 
ooest with the result tliat a great deal of avoidable 
perplexity and vexation is produced. The considera- 
tion of the manner of growth of vectors — the resultant 
vector or it may be component vectors, according to 
convenience ^Is the whole affair Ah an illuHtration 
of what I mean, take this : — A vector quantity has a 
certain direction, and alto a magnitude L. It is 
turning in a certidn plane with angular speed «»« This 
turning causes a rate of production of the vector 
quantity about a line In that plane and perpendicular 
to the former, and towards which the former is 
turning, of amount Lsi. Thus a particle moving in 
a curve with speed v has momentum mv forwards 
along the tan^nt at the position of the particle. 
The vector it turning towards the principal radius 
(length R) of curvature at the point at rate v/R. 
Hence towards the centre of curvature momentum K 
growing up at time^^ate mv^(R. 

l>eait with in this way, with angular momentum 
instead of simple momentum, the motions of the 
principal axes of a rigid body give the equations of 
Euler instantly and intuitlvdy, and all the mind- 
stupefying notions of centrifugal couples and the like 
are swept away. 

With regard to matbwnatics, the more the physicist 
knows the better, and he should continually add to 
his store by making each fdiysical subject he takes up 
a starting-pdnt for further acquisition. Some very 
philistine notions as to mathematics prevail, and are 
verv mischievous. For example, I once heard an 
eminent practical engineer declare that all the calculus 
an engineering stu&nt requires could be learned In 
an hour or two. This is simply not true, nor it it 
true, as some exponents of ultra-simplicity seem to 
suggest, that the profes^nal tnathematical tocher 
wilfmly makes his subject difficult in order to pre^ 
serve lU esoteric character. Like the aigineer or 
phyridst*himsdf, he is not always so as he 

ihi^t be; but the plain truth Is that no, good, pro- 
grmive mathematical study can be, cairicil out with- 
out hard end continued application of the mind of 
M etudent to the subject. And why aboidd he 
depend on the pfiathematlcal reader? Let him be 
Ids qwn teadierl There are plenty of exceHent 
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books. If he. hat a datanoliiitioii to<hete hkmdf 
he wiUt if he makes a pra^oe of leaarvlog -oifficuldiw 
and returning to them, find them vantA from hie 
path. 

As I have said, I am specially interestod ki rota^ 
tional dynamics. In the ooucs# of the war I have 
been appalled by the want of appreciation of the 
principles of this subject which, in spite of coniider* 
able acQualntance with the formal theory, seemed to 
prevail in some quarters. 1 do not refer to rtiistakea 
made by competent people-^t is humpfl to err-^^hut 
to the want of appreMtipn of the true' physicsl 
meaning of the results expressed by equations. A 
gyrostat, as ordinarily coiunderecL ie a dosed system, 
and Its dynamical theory is of a certain kind.' But 
do away with the ck^ness, and the dynamical 
theory is quite a different affair. Take, as an 
example, tiie case of two interlinked systems whi^'^ 
are s^rately unstable. This compound system can 
be made stable even in the presence of dissipative 
forces. A certain product of terms must be positive, 
so that the roots of a certain determlnantal equation 
of the fourth degree may all be positive. The remit 
shows that there must be angular acceleration, not 
retardation, of the gyrostat frame. This acceleration 
Js a means of supplying energy from without to the 
system, the energy necessary to preserve in operation 
the functions of the system. 

I have ventured to think this stabilising action by 
acceleration of the compound motion very important. 

It is lost sight of by those who consider and criticise 
gymtatic appliances from the usual and erroneous 
point of view. Also, 1 believe that it is by analogy 
a guide to the explanation of more complicated 
^sterns in the presence of energy-dissipating in- 
fluences, and that the breaking down of stability or 
death of the system is due to the fact* that energy 
can no longer be supplied from without in the manner 
prescribed tor the ^stem by its constitution. 

I had jqst concluded this somewhat fragmentary 
address wjien the issue of Naturr for July 24 came 
to hand, containing a report of Sir Ernest Ruther- 
ford’s lecture at the Royal Institution on June 6 . 
The general result of Sir Ernest *^1 experiments on 
the collision of o-partidas with atoms of sitiall mass 
is, it seems to me, a discovery of great importance, 
whatever may be its final interpretation. The con- 
clusion that '*the long-range atoms arising from the 
colHaion of »-pArtides with nitrogen are not nitrogen 
atoms, but probably charged atoms of hydrogen or 
•toms of mass 2 ,*' is of the utmost possible interest. 
The o-partide (the helium atom, as Rutherford sup- 
poses it to oe) is extraordinarily stable in its constitu* 
don, and probably consists of three helium nuclei 
each of mass 4 , with two attached nudei of hvdrogen, 
or one attached nucleus of mass a. The Intensely 
violent convulsion of the nitrogen atom produced by 
the collision causes the attached nucM, or mideus, 
to part company with the hdlum nudei, and the 
nitre^n Is resolved into helium and hydrogen. 

It seems that, in order that atoms may be broken 
down into some primordial constituents, it Is ohly 
necessary t 6 atrike the more complex atom with the 
proper mnd of hammer. Of oouree, we art already 
familiar with the fact that radio-active forces pro- 
tioce diaogtt that are never produced by so-called 
chemical action; but we sewn now to be beghming 
to get a dearer notion of the fi^onda of rafficMSctiod; 

It seems to me thgt It mif(ht be Interesting to observe 
whether ai^r or what Idnd of, ra<Ration Is prodoord 
by the great trUnilaUon of the disturbed ;almnt and 
continued duHw Its dying away. If tUke it such 
radlatibfi, detshnioatlons of wave-hmgdis erouU be 
0 ^ mudi impe^noe in many 
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i wwy* p©rh«pt ^tMifdon here* that long ago, when 
tha ^uae of X-4«yi wai « subtect of apecutetion and 
tha doctrine mat itiaioly found acceptance was that 
they were not light-wavea at all, I ^ugge«tted to the 
late Prof^ Viriamu Jonea that radiation of extremely 
gmall wave-length would be produced if atomic dr 
molecular vibration, a« diiUngulshed from what in 
oon\pariaon might be called molar vibration, could 
be exdted. An illuatration that suggested itself was 
this t— Take a vibrator composed ota series of small 
tnaaaet with q>ring connections. If these masses are 
of atomic or molecular dimensions any ordinary 
impulse or impact would leave them unoffected, while 
vibrationB of groups of them, depending on the con- 
nections, would result. But the Impact on one of 
the ipasM of a hammer of suffidentlv small dimen- 
sions and mass would give vibrations depending on 
the structure of the mass struck, and ind^ndent of 
the connections, just as the bars of a xylophone 
ring, while the suspended series of bar^, if it swings 
at all, does so without emitting any audible sound. 
This lsi I believe, in accordance with the theory now 
held as to X-rays. We now have some information 
as to the mode' of producing a local excitement so 
intense as to cause, not merely atomic disturbance, 
but actual disruption of the atomic structure Further 
^vetopments of Sir Ernest Ruttwford's experiments 
and of his theory of their explanation wilt be eagerly 
awaited. 


SECTION B. 

CHPMISIRY. 

OpBNING ADCMRBSi, BY pROF. P. Ph II UPR BeDSON, 
D.Sc , President op the Section. 

In again taking up the work of this section, after 
an interval of three years, a discontinuity without 
parallel in the annals of the association, it is natural 
that our thoughts should turn to the pant, and in so 
doing we are reminded of the gaps in the ranks of 
those wh> were accustomed to contribute to the work 
of our section. In 1916 we met under u shadow 
caused by the death of Sir W. Ramsay, whose genius 
added In so many ways to our science. And 
to-day we have to record the loss of one who in his 
Jong life contributed in a variety of wa>s to the 
advancement of chemistry, and to whom we owe an 
addition to the number of elementary substances in 
the discovery of thallium, one of the early fruits of 
the use of the apectrosci^. The chemistry of the 
rare earths has been espeaally illumined bv the re- 
searches of Sir William Crookes. With physicists w*e 
would join in a tribute to the memory of Lord Ray- 
leigh, amongst whose experimental researches is one 
of medal interest to chemists, namely, die revelation 
of the existence of argon, of which discovery Sir J. J. 
Thomson has recently written that it was not made 
“bv a bappy aeddent, or by the application of new 
and more powerful methods than those at the dis- 
posal of Ws predecessors, but by that of the oldest of 
chemical methods: the use of the balance. “ 

In this connection it is but right that, despite the 
fetidngs engendered by the war, I should refer to the 
pasdng of two great chiwnista^Baeyer and Fischer 
The former died some two years ago, and the latter 
within the past two months. Each of them ad- 
vanced by ms experimental researches the progress 
of organic dimistry, and brought illumingttim Into 
manv of the obsetn departments of this branoi 
oTS^oe. The fteW of inveiHgaHoii latteHv cut 
tr?»tod by Pindwr he* revived bo iotereit m the 
ride of ornnlc dwmiitry as dlvtlnftuliM 
from tha etudy •Tcheinlstry of riw carbon compounde. 
Moftover, ih ta$ay Bridib-fheinUte, amon<**t 
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them Mxne of* the moat distingutahedt who, aa 
students, received guidance and insplra^n from the 
teaching of Baeyer or of Fischer, and with them w^e 
grAtefuiiy acknowledge our indebtedness. 

Fifty years ago Mmdel^ff communicated to the 
Russian Chemical Society a memoir which has exer- 
cised a profound influence on cbiBnical philosophy, 
and continues to serve as a guide in the interpreto- 
tion of research and speculauons on the nature of 
the clemenN. Without entering on the somewhat 
vexed quMtion as to whom should be assigned the 
oedit of the discover) of the periodic law, I trust I 
shall not be considered unmindful of the claims of 
Newlnnds by adopting the traditional histoiy, and, as 
is usual, associate this disrovery with the name of 
Mendel 4 ef]f, and consequently w'e mdv look on this 
year as the jubilee of the periodic law. Although 
there is aJre^y abundant special literature baling 
with this subject, and the periodic svatem hag been 
assimilated into the teaching of the 'science, and is 
dealt with in the text-books of chemistry, in some 
of which it forms the basis of the system ^ployed in 
the exposition of the facts and theories of inorganic 
chemistry, still it appear^ to me that I might utilise 
this as an opportunity of ‘passing in brief review t»ome 
of the features of the rise and development of the 
“periodic law.** 

The memoir, mode known to the non-Russian 
reader by the abstract in German, shows the prin- 
ciple of ^riodidty, vlx. the recurrence of similar pro- 
perries at regular intervals with increase in the magnU 
tudfi of atomic weights, the possibility of utilising the 
atomic weights as n basis of the classification of the 
elements, the necessity for the revision of the valiK^s 
thus assigned to tHe atomic weights of certain 
elements, and finally that the scheme demanded for 
its completeness the existence of many new elements. 

The later writings of Mendeldeff contain the mode 
of tabulating the elements In the form usuallv 
adopted in chemical text-books, portraying the prin- 
ciple of penodicity and showing the grouping of the 
elements into natural families. But undoubtedly the 
clearest demonstration of the association between the 
atomic weights and the physical properties of the 
elements is that exhibited by the curve of atomic 
weights and atomic vofumes, which is an outcome 
of the independent studies of these relationships bv 
T^thar Mever, and, as is well known, shows the 
members of the natural families of elements occupy- 
ing corresponding positions on the curve This cun-^e, 
with its undulations, corresponding with the series of 
the elements, has contributed to impress on the mind 
of the student the relationship between the properties 
of Uic elements and their atomic weights, and may 
have exercised an influence in directing attention to 
these relationships which the attempts of the earlier 
workers in this field were not successful in doing. 

Mendeldefi’s table of the elements was Just 
beginning to figure in the teaching of chemistry in 
my undergraduate days, and, together with * the 
speculations underlying it, aroused considerable 
interest and proved an incentive and inspiration for 
experimental inquiry. Foremost in this country 
amongst those who their writings have contributed 
to spread a knowledge of Mendeldeff's speculations 
was mv fellow-etudent, Camelley. His experimental 
fnvestintions added materially to our knowledge and 
definiom of the physical properties of elements and 
compounds, which further emphaidsed the periodicity 
In relation of the atomic weights to the properties 
of the elements, and have provided data from which 
curves, resembling In contour the atomic volume 
curve, have been set up. 

A valuable guide in fixing the atomic weights of 
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tbe elenwnti has b^en the m^fic heat which, as the 
discovery of Dulong and Petit showed a hundred 
Years agO| varies in the case of solid elementary 
bodies inversely with their atomic weights; or, as 
it is more usuany expressed, the solid elements have 
the same atomic heat ITic investigation of the 
exceptions to this empirical rule brought out the fact 
that the specific beat is influenced by temperature, 
and the study of the influence of low temperatures 
led Sir James Dewar to the discovery that at about 
5o®_ Absolute the atomic heats of the elements are a 
periodic function of the atomic weights. Further, the 
graphic representation of this relation givc4 a curve 
very similar in its course to that of the atomic volume 
curve. So that the specific heat is another of the 
ph^ical properties to fit into thei periodic scheme. 

The necessity for a revision of the atomic weights 
of certain elements, as pointed out by Men^l4e/f, has 
induced several workers to direct their energies to 
the solution of the problems indicated, so that in our 
present-day tables many of the anomalies of position 
and sequence which existed in the earlier schemes 
have disappeared. Tellurium has still rc^ist^ all 
attempts to bring it into order, with an atomic weight 
less than that of iodine, wliich its association wdth 
sulphur and ^lenium demands The interesting 
attempts to decompound tellurium have so far re- 
mainM unfruitful. 

But undoubt^h the most fascinating feature of 
the periodic system is that **it allows the discovery 
of many new elemontb to be foreseen *’ This and the 
manner in which Mcndel^eJT, in full conviction of the 
truth of the "periodic law," boldly assigned properties 
to those elements required to fiirtho blank spaces in 
the table of the elements, and the verification wdthln 
tw'en^ \ears in thrtv instances of these piophetic 
specifications have contiibuted to the recognition and 
firm establishment of the " periodic law as an 
article of belief in chemical philosophy, and to make 
it the mainspring and inspiration of the greater part 
of modem inorganic research. 

The discovery of argon, the announcement of which 
formed a notable feature In the proceedings of the 
association at the Oxford meeting in 1894, and the 
recognition in it of an element with an atomic w^eight 
of 40, raised doubts in the minds of some as to tli^ 
validity of the scheme of the elements based upon 
the periodic law. Tt w^as Indeed a time of testing 
the faith. The suggestion that argon would prove 
to be a modified form of nitrogen was brushed aside 
bv the incontrovertible establishment of it as an 
element, endowed only with specific physical pro- 
perties and distinguished from all known elements 
bv its lack of anv of those activities which charac* 
tense the remaining elements. But argon w^as not 
destined to enjoy a splendid Isolation for long. The 
researches of Sir W. Ramsay soon brought helium to 
earth, anj he and his colleagues provided a number 
of companions for argon. So, in a verv short period, 
was rc«x>gniBQd the existence of a group of gaseous 
elements forming a natural family, the molecules of 
which are monatomic, the members of which are dis- 
tinguishable by their spectra and atomic weights, but 
are all In agreement In their unreadiness to take part 
In any chemical change. This inertness or nonvaknoe 
provided a simjrfe means of recondliation with the 
periodic scheme of the dements, as all that was 
reemired was simplv to add to the eight groups oi the 
'tame of elements a zero group containing hdlum, 
peon, ar^, krypton, and xenon, * and with niton, 
thiy emanation from radium, as a recent ad<fltlon. If 
we grp to accept Mendekeff^s sv^esHon, the lero 
should contain a member lighter than hydrogen 
In PMes tv, and in a zero series a still lighter repre^ 
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sentative of the elements of the sera grouDy which 
he has postulated as the **ssther** of the pfiyddst/^ 

Thus the discovery* of argon has form^ a startiim* 
point in the develcmment and a justification of tint 
natural system of the elements, but it stlU rcnsalns, 
to make the tabulation complete, that provision should 
be made for the accommodation of the rare earths. 
The paper published by Werner In 1905, und^ tbe 
title "A Contribution V to the Development of the 
Periodic System,’* shows how this can be sansfae- 
torilv accomplished. 

Tfie elements of the argon, group form a valuable 
extension to the perio^9 s/stpn, and the knowled;^ 
dcquired in the investigation m these substances has 
proved serviceable in the solution of problems in tbe 
realms of snence and of industiw. The knowled^ of 
the properties and behaviour of helium was destined 
soon to play a part in the solution of the riddle of iIm 
radio-active elements, whilst it is specially noteworthy 
that ar^n, the "idle one,*’ should have been pressed 
into industrial service. 

This fact suggests the thought that idleness has Its 
uses, and at ti^ present time how satisfactory would 
It bo were we able to find useful application for a 

3 ualitv which appears to be plentifully and widely 
istributed in this country. 

The history of helium is still more astonishing, for 
not until thirty vears after its existence had been 
surmised from spectroscopic observations of the sun 
was this element found to have a terrestrial existence, 
and now, as one of th^ achievements of science during 
the war, wc may look*^ its production In bulk as a 
commercial proposition Moreover, vve are told "that 
the advances made in the production of helium war- 
rant the opinion that, had the war continued after 
November ii, iqi8, supplies of helium at the rate of* 
2,000,000 cub. ft. j)er month would hav^* been pro- 
duced within the Empire and the United States, and 
helium-filled aircraft would have been in service** 
(NsruKB, July 17, 19x9). 

Some of the speculations to which the periodic 
system of the elements has given rise have been the 
subjects of communicatiems to this section. 

At the Aberdeen meeting Camcllev, whom I have 
already mentioned as an ardent worker in this field, 
gave an account of a scheme based on the conception 
that the elements are composite, having relations 
similar to those exhibited by the paraffin h^roearbons 
and the isologous series of radicals derived from them. 
He regarded the elements, other than hvdrogen, as 
made up of two simple elements, A and B. A he 
identified with carbon, with the atomic weight of 12, 
and B was assumed to have a negative atomic weight 
of 3. 

In the following year, at Birmingham, Sir W. 
Crookes devoted his address to this section to an 
exposition of his Ideas of the "genesis of the eUs 
ments," a subject to which he on many subsequent 
occasions returned, and amplified in the light of 
recent discovery. The process of evolution of the 
elements from a primal ‘’protyle** is depicted as 
taking place in cyde after cycle, In eadi cycle the 
"unknown tomnaHve cause" scattering aloiu( Us 
journey clusters of particles corresponding wiS the 
atoms of the "dementSi” forming in this way a 
series such as that beginning widi hydrogen and 
ending with chlorine; a repetition of tnd movement 
under somewhat altered conditions giving Tise to if 
series of similarly r^ted elements, and thus homo- 
logy, whidb is shown by the members 'of Bie t&aturdl 
families. Is pro'rided for. 

The investlggttons of Sir J. J. Thomibn on the' 
discjmige of eketrid^ through gaks have edablbbed 
the divMbnity of the atoms, an^ bis "Corppsdilgr 
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rbeory of fatter’’ he hag given ug conceptions of 
how atoina may be ctmgtituted to provide a series 
•so ^ted a»t tlMsy reflect, if not reproduce, many 
of the diemiw characters of the elements and their 
periodic relation to atomic wei^ts. 

With the discovery of radium and it« remarkable 
properties we have been brought In contact with an 
clement undreamt of in our philosophy. The inter- 
pretation of the results of the investigation of this 
idement has called for drastic changes in our con- 
ception of an element. The pursuit of the lesearche^ 
of the ra4io*active elemenU, guided bv the theorv of 
the spontaneously disintegrating atonr propounded t\ 
Ruthmord and Soddy, has served to levcal facts 
i^hich lend a special emphasis tu manv passages in 
the address of Sir W. Crookes to which 1 ha\^ olrendv 
referred* 

For instance^ the passage in which he said : “ Should 
It not sometimes strike us, chemists of the present 
day, that after all we are in a position unplca«?antlv 
akin to that of our forerunners, the alchemists of the 
Middle Ages? The necromancers of a time long pa«it 
did not, indeed, draw so shaip a line as do nr between 
bodies simple and compouna; \et their life-task was 
devoted to the formation of new combinations, and to 
the attempt to transmute bodies which we commonli 
con dder as simple and ultimate~-ithat is, the metals In 
the department of synthesis they achieved vor\ con- 
siderable successes; in the transmutation of metals 
their failure is a matter of historv." 

Or again, when he propounded the question . ‘Ms 
there, then, in the first place, anv direct evidence of 
the transmutation of any supposed ‘ element * of out 
existing list into another, or of its resolution into 
anything simpler?" — a question to which he, Sir 
William Crookes, was at that time forced to repl\ 
in the negative, whereas to-dav many instances might 
bo dted in support of an nfifrmative answer to this 
question. Radio-activity has hupplied a method of 
analysis — radioactive analysis - sui passing in de1)rac\ 
onv of the previously known methods for the 
examination 01 material substance; the application 
of these methods has not only ad^ to the list of 
elements, but also new classes of elements. First, 
elements in<tistingu{bhab]e and inseparable b> chemical 
nteans, yet differing slightly but definitoiv in theit 
atomic ^ghts. Ine existence of these "isotopes,” 
aa Soddy styles them (a name giving prominence to 
the fact that such elements occupy the same place in 
the table of the elements), demonstrates that absolute 
uniformity in the mass of every ultimate atom of the 
same chemical clement is not an essential, but that 
"our atomic weights merely represent a mean value 
around which the actual atomic w'eights of the atoms 
vary within certain narrow limits ” (Crookes, Address 
to Section B, 1886). 

Whether the possibility of separating isotopes, 
rccwitly suggested by Dr. Lindemann and I>r. Chap- 
man, wilt be found capable of experimental realisation, 
must be left to the future to dwidc ; in fact,^ in this 
matter we must adopt the altitude, prevalent in othei 
than scientific circles, of "wait and see ” 

The investigations In tho* field of radio-activity have 
farther brought to light that identity in atomic weight 
may be associated with difference in chemical pro- 
perties, revealing the existence of a further class of 
dements for wfich Dr. Stewart suggests the name 
"Isobares.” Further, Dr. Stewart considers that iso- 
bgrlc elements are to be found, not alone amongst the 
radio-active, but some of the normal elements exhibit 
properties which may be explained on the assumption 
that they are isobarics. Thus the compounds formed 
fttwo iron ftre regarded as indicating the existence of 
tirto# irons, all fm^g the same atomic weight. One 
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of these, termed ferricum, Is tervalent; one, ferro^um, 
is divalent; whilst the third, ferron, is inert and takes 
no part in cfamical chanm. The three are, under 
certain editions, mutumly interconvertible. This 
last condition does not apply in the case of the radio- 
active isobares. 

The elements are to be regarded as divisible into 
three classes :-^i) Isotopic dements, each set of 
which have difiorent atomic weights but identical 
chemical properties; (a) isobaric elements which have 
identical atomic weights but different chemical pro- 
perties; and (3) normal elements which differ from 
each other both in atomic weights and chemical pro- 
perties. 

The discovery of X-rays may be acclaimed as having 
addf*d a new sense to aid us in our investigution of 
material objects, and among their innumerable services 
may be reckoned the results which have followed from 
the investigations of the X-ray spectra of the elements 
by the late Lieut. Moseley, i^hose death in Gallipoli 
in sqic is one of the man\ tragedies of the war 
special^ deplored in the scientific world From the 
analysis of the X-ruv spectrt Moseley has shown that 
for each element a value can be deduced, which 
is ht>led the atomic number and represents the 
^nce'in the atomic table the element should occup>. 
The researches of Rutherford and Andrade on lead 
and radium B have proved that " isotopes ” have the 
same atomic number. Whatever may tW the ultimate 
explanation of the meaning of the atomic numbers, 
their experimental detonnination has already proved 
valuable in the solution of some of the anomalies of 
the periodic table In addition to the cn^e of isotopes, 
just referred to, the number of elements betueen 
nvdrogen and uranium is fixed by finding 92 as the 
atomic number for uranium, and, further, Mtwelev’s 
Hork has revealed that the atomic numbers are in 
agreement with the order .of the chemical sequence, 
rathtT than the order of tho atomic weights, which 
is of special interest and value in the cases of tel- 
lurium and iodine, and of potassium and argon, the 
decision in each case proving a welcome support to 
the position in the table assigned to these elements 
on themical considerations 

Again, Moseley’s atomic numbers remind us of the 
airangement of the elements adoptetl by Newl.mds in 
his communication to the Chemical Society of i866> 
m which ho set forth the “law' of octaves," the pre- 
lursur of the periodic law. 

In concluding this brief sketch, ccigni'«ance should 
be taken of the speculations of phjsicists as to the 
structure of the atom Already several models of the 
atom aio in ttw field which leave the uncutu»ble Dal- 
tonian atom far out of view ; still, in a measure tl^ 
help to nn understanding of some of those regularities 
exhibited by the elements, and set forth in the natural 
system- Valency and its vagaries, which wc^ are 
accustomed to describe bv phrases such as " variable 
valency,” “selective valency,” and the like, still call 
for a full explanation. 

I purpose now to direct attention to matters ct 
another nature, which appc»ar to me of Interest to 
chemists, and to that extent have a bearing on the 
w^clfare of chemistry in this country. 

Among the numercjus revelations ar^ surprises cf 
the past five years has been the realisation on the 
part of the public and the Government of the import- 
ance of the chemical industries to the national well- 
being; The apathy and indifferenoe of pre-war times 
were replaced bv an apparently lively interest in things 
chemical, and there was what in the religkms world 
would be styled a revival. 

Politicians, the Press in bH its varied forms, daily, 
weekly, monthly, and quarterly, took up the subject 
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6f our ^duttr^l intufBcienclefl and cmpbaaised in 
vyrknit wavi the impai;tance,of oetaardi In. connection 
with our induetriei. Again, the coal-tar colour industry 
furnjahed, ns it had dona again and agalut some thirty 
to forty years ago» the text from whkh research and 
its importance was preached. This time the reitera^ 
tion had the effect that the ** aniline phantasm/' as 1 
have seen it described, was recognised as a “key 
industrv/’ important to the vitality of the manufac. 
turo of textiles; with the result that the Govern- 
ment, dbcarding its fUcal policy, was induced to sub^ 
sidise the enterprise for the manufacture of dyes and 
other coal-tar products. The negotiations preceding 
the formation of British Dyes, Ltd., have been 
remarkable as revealing that, in the eyes of some 
at arw rate, special Knowlikige is a “dangerous 
diing/' and, in fact, was deemed sufficient to exdude 
its possessors from a seat on the directorate, litis 
is all the more remarkable, as the history of similar 
enterprises in Germany shows the penonnel of the 
directorates to be made up of university trained men 
and, in not a few instances, of professors. So that 
in Germany aca^mic distinction and theoretic learn- 
ing are not considered os exduding the possession of 
commercial acumen and those other qualities needed 
In a successful man of business. 

In ^ early stages of the war the demand for 
explosives was met by the expansion of alreadv 
existing factories, the increase in htaff of which called 
for many additional men with chemical training, a 
call which become unprecedented and insistent when 
the national factories were founded, so that men and 
women with a chemical training found an opportuniU' 
of putting their knowledge at the service of thefr 
country. And In nod a few instances those who, for 
ffnancfal reasons, had at the dose of their college 
career taken up a less congenial emplovment were 
able to return to the practice of chemistry, for which 
in their student days they had specially fitted them- 
selves 

In the foreword of the publication Reports on Costs 
and Effidendes for H.M. Factories/* usued bv the 
Ministry of Munitions, we are told that only “when 
It was decided to commence the erection of new and 
national factories, and an attempt was made to col- 
lect from existing factories the necessary technical 
data and assistance, did it become evident that, due 
to the extraordinary demands of the war, there was 
—practically throughout the entire countrv — a rogret- 
taole lack of available accurate technical data, and 
an even greater lack of trained technical men, more 
particulariy chemical engineers," 

To anyone acquainted with the conditions existing 
in this country in pre-war days, the lack of "trained 
technical man'" is no matter of surprise. In fact, one 
cannot fail to be astonished dt tpe remarkable de- 
velopment of chemical manufacture which has taken 
place under the directing lnflu«\ce of Lord Moulton 
In response to the call from Army and Navy. That 
men were found capable of taking a part In these 
varied undertakings cannot, at any rate, be credited 
to the encouragement which the teadilng of chemistry 
or the students of tihe sdence had received from 
those directings industries which employ or should 
employ the serviced of chemists. It Is no uncomxpon 
experience to find the chemist employed simply in 
the analytical testing of raw materials and manu- 
factured products, and even In the working of pro- 
cesses under their control the potendalUv of the 
chemist is not utilised' to the full, am (s evident from 
^ following, Which is a quotation from the preface 
brochure issued by the Ministry of Munitions 
to I luive already refened : " Since the 

beginning the policy of the E>epartfnent with regard 
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to our ngtiookl factories has bean to aim at maximum 
sffidency in respect of cost and usage of motarlala; % 

“For this putpose the gneatest oBorts have bson 
made to place before all those who ora in any waf 
responsible for control full dataUs oonpendng the 
working and costs of the factories. This was rather 
an innovation in the Seld of diemkal manufacture, 
as until comp^atively recently, either intentionally or 
through negligence, it was customary at many 
chemi^l plants to ke^ the chemists in conr^eta 
ignorance, not only of the cost at their plants, but 
also even of the emdendes. 

“It is amazing that marufacturers can expect im- 
provements in domical procesles when their chemists 
are kept in ignorance of such vital facts. 

“ It has happened verv often that as Soon as detailed 
figures were seen by chemists at a plant, important 
alterations and improvements have at once bem sugv*v 
gested, the need for which would otherwise never 
have been noticed." 

The condition of service indicated in the passage 
quoted, together with the low scale of remuneration 
which obtained hitherto in chemical industries, help 
to explain the scardty of the kind of scientific labour 
refen^ to In the quotation 1 have made from the 
“Foreword." 

But are we not told and invited to believe that all 
this is changed, that the records of the magnificent 
achievements of British chemists in the war nave so 
educated the people, and may we say, the Govern- 
ment al^, that the practitioners in chemistry will no 
longer find it essential that in describing their voca- 
tion they should be required to add, unless for special 
reasons, such prefixes as "analytical," "research," 
"scientific," or “engineering** to the word chemist, 
secure in the feeling that b> describing them^lves as 
"chemists ’ their standing, training, and profession 
will be correctly understood? 

Stilt, a feeling akin to despondency, if nothing 
worse, is pardonable when, realising the fundament^ 
importance of cheipistry to our industries, and ♦he 
thousand and one ways chemical research has minis- 
tered to the amenities of our evervdav life, there 
should exist, not alone 'In the mind of the general 
public, but of the educated also, such a lack of 
information as has been revealed during the past few 
years — to wit, the myth woven into the^ history of 
the production of giveerine, the confusion in the 
minds of legislators between phociphates and phos- 
gene. More serious, however, is the fact that the 
methcxl of investigation employed by <the chemist is 
so little appreciated or understood as to lead one to 
Imagine that the discoveries and achievements are 
the results of a soecies of legerdrtnain. The produc- 
tion of new colours, a succession of happy thoughts, 
and that " by an accident the ^ret of synthetic indigo 
was unlocked." This last is a quotation from a 
review entitled "The Value of Scientific Research," 
published some three years ago, and is typical of 
much that passes muster in appraising the valup of 
chemical researrh. That the unravelling of the con- 
stitution of Indigo which occupied Ba^er and Ms 
pupils some thirteen vears-^the account of these inves- 
tigations covers some 180 pages of Baeyer’s eofiacted 
works — should be summarised in this way appeared to 
me to call for a protest. My protest was made, and 
I attempted to put the matter In the correct light, 
showing the synffiesis of indigo to be, bMeed. tl* 
brilliant example of the vidue of theorv and of a 
practical lUustratioa of the Importance of the diemlst^s 
conception of the arcMtecture of molecttles, as emmv 
.ntifted by RefcoU's fheoHry of the commtutton of 
bensene. The protestation evUked a reply from a eor- 
' re^xmdhnt signing himself who sought 
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to )twtlfy the description of the revelation of the 
lecret'of synthetic Hidigo by reference to an accident 
>vhkh occurred In the investigation of the processes 
for the manufacture of phthalic add and cer« 
talnly greatly fadlitated the production of this sub- 
stance— an Intermediate in the manufacture of arti- 
ficial indigo* So, if the initiated emphasise the 
unessential, why should We blame the lavman and be 
surprised that welUordered and planned design should 
appear tor be but the workings of chance, for everv 
sudi achievement is a witness to the conquest of well- 
founded theoretical speculation? 

But 1 do not wisih to conclude on a despondent 
note^ nor is it right that I should do so in view of 
the many activities (derating for the promotion of 
sdendfic research, and of such evidence ns that sup- 
plied by the magnificent endowment of the chemical 
department of the University of Cambridge, all of 
which are evidences of what we mny reasonably hom* 
to be a happv augury for the future of rhemistr\' and 
chemists In this country. 


NOTES. 

The James Watt centenary celebrations in Birming- 
ham were opened with lectures bv Prof. F. W. 
Burstall and Prof. Hele-Shaw on Tuesday morning 
(September i6). In the afternoon there was a 
memorial service at Handsworth Parish Church, in 
which Watt, Boulton, and Murdoch were Imried, an 
address being delivered by Canon E. W Barnes, 
Master of the Temple. This was followed bv a 
garderv-par^ at Heathfield Hall, and a reception by 
the Lord Mayor at the Council House. On Wednes- 
day morning, as we go to press, lectures are to be 
•given bv Sir Oliver I^odge, Prof. Ale.x. Barr, and 
Prof. J, D, Cormnek, and in the afternoon visits will 
be made to some of Watt’s engines In the evening 
will be held the centenary dinner. On Thursday the 
Vn*\ersitv will hold a special Degree Congregation to 
confer honorary degrees on the American Ambassador 
(the Hon J W. Davies), Sir Charles Parsons, Vice- 
Admiral Goodwin, M, Ratcau {of Paris), Sir George 
Beilbv, Col. Blackett, Prof, Barr, and Mr, F. W 
Lan Chester, The response to the appeal f<ir ihe 
memorial fund has up to the present been verv 
meagre, and unless large additions are made to the 
subscription list the realisation of even one of the 
objects of the fund will not ba possible. It is t»i be 
hoj^ that a marked improvement may be made 
during the week. 

Summer time is to end this >eat at a a.m. on 
September 39. Each vear the ’ terminal dates of 
summer time have varied, and, though the dates will, 
of course, be known to our future compilers of natural 
phenomena, the use of summer time can scarcely fail 
to result in some errors. *£ven so simple a change 
as that of the Gregorian calendar has been attended 
^ mistakes. Some years ago, for Instance, the late 
S8r Edward Fry referred to some entries on British 
earthquakes in the dlarv of John Wesley (Nature, 
vol, IxxIe., 1898. p. 08). He remarked that the 
London earthquakes of February 8 and March 8, 
ITS®* which Wesley describes, are not mentioned in 
Malta’s Catalogue. Wesley's date^ arc correctly 
giyen, for the Gregorian calendar came into force 
after September a, 175a. Mallet, however, gives the 
days In new itvie as February tq and March iq. 
The error in this case is easy to detect; but, unless 
Af; letters or the words “summer time” 

iMft added. It may b^ difficult to decide whether records 
« an earthquake at, tav, a.ia and 3.8 relate to the 
same sliodc at about a.io G.M.T- or to different 
ihpeks. 

KO. #603, VbL. IO4I 


We regret to learn from Dr. G. C. Simpson, 
Director-Gencrul of Obscrvutorles, Simla, that Mr. 
\V. L. Dallas, who >\as Scientific Assistant to tlw 
Meteorological Reporter to the Government of India 
from 1882 to 190b, passed awav ut Simla on August 5. 
Mr. Dallas original meteorological work was oevotod 
almost entirely to a stud) of the ueather conditions 
over the Indian seas, although he published a few 
papers on more general subjects. He discussed for 
the Government of India the marine observations of 
the Indian seus collected by the London Meteorological 
Office during twenty \earfc — Inves- 
tigated the nature and causes of storms in the .Arabian 
Sea, using all records available for the period 164H- 
18S9, on which inquir\ all later work undertaken b\ 
the India Meteorological Department for warning 
ships approaching India from the west w.is based. 
Mr Dallas fittingU closed his long official connection 
with the India Meteorological Department bv the com- 
pilation of n meteorological atlas of the Indian seas, 
which will be found in use on most ships visiting the 
East. 

Mr. Edwin O. Sachs, whose death wo announced 
last w»eek, will be retnmbered mainly by his keen 
interest and untiring activity in relation to all ques- 
tions regarding file protection and fire prevention. 
The terrible holocaust of the Paris Chanty Bazaar 
fire in 1887 lid Mr. Sachs to form the British Fire 
Prevention Commitl^, of which he was the chair- 
man and guiding spirit up to the time of his death. 
In his work wutn the committee Mr. Sachs was sup- 
ported bv a number of public men and professional 
friends. Thanks to his energy and devotion and his 
able leadership, the committee's work, from verv 
small beginnings, soon covered a vast field of activm * 
which widened from time to time until the founda- 
tions of a comprehensive organisation were firmly 
laid The large number of tests undertaken bv the 
committee were made in a speciallv constructed 
testing station which Mr. Sachs designed, and to 
which he not only gave unstintcil and devoted labour, 
but also largely financed. This testing station, which 
has been enlarged and improved from time to time, 
WMs th<‘ first of its kind, and has served as a model 
foi similar centres of investigation throughout the 
wwld. The numeroub activities of the committee-- 
which durin/# the war wore greatly increased, and 
included airangements for a voluntary fire survey 
force for more than two thousand w.ir hospitals, 
camps, .ind factories, also research w»oik of the 
highest importance to the nation- ww initiated and 
guided bv Mr. Sachs’s unceasing energies, even 
during his latter years All this work on the com- 
mittee, ns well as his other public actlvilles, were 
renderc^l entirely vnluntaiilv, and in all he did he w’as 
inspired bv the highest ideals 

During the evening of Septemlier 1 1 an earthquake 
shock, causing conwderable damage, was felt in the 
region of Monte Ami.nta, near Siena. At San 
Casdnno several houses were wrecked A slighter 
earthquake was also felt on September 13 at Ebingen 
(Wlirlemberg), 

The Ttme\ coi respondent at New York reports 
that on September 13 Mr. Roland Rohlfs, a testing 
pilot uith the Curtiss Aeroplane Corporation, rose 
from Roosevelt Field, 1 -ong Island, to a height of 
34.200 ft. ITiis "record” fi not ofRciaUv confirmed, 
but Mr. Rohlfs wdU try on the frat favourable day 
to make an authenticated attempt to exceed the 
altitude believed to have been reached by him. 

On May 20 the volcano Kloct, in Java, discharged 
suddenly a great quantity of hot mud, w*hich, spread- 
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tiif; out U} throe stfeaxnti dettroyod the town of BUtiir 
and about thirty villageti and caused the death of 
several thouund persona. Hie place was visited by 
an exploring party two days later, and an intyrestlng 
two*page reproduction of one of the photoan^hs of 
the mud*ttream is given In the lUtutraUa London 
Nowi for September 13 (pp. 396-^). 

At a joint meeting of the Royal Asiatic Society, 
Soddtd Aslatioue, American Onentai So(^ty, and 
Scuola Orientaie of the University of Rome, recently 
held In London, Prof, A. T. Clay, of Yalfl^ University, 
described the efIcM’ts of American scholars to free them- 
selves ftxxn dependence on Germany for research work 
in Asia. Several young Assyriologists in America are 
now devoting themselves to research work. Yale Uni- 
versity has taken over the work of Sir W, Ramsay at 
Antio^, and the American School of Oriental Re- 
search in Palestine, which was closed on account of 
the war, is now to be re-opened on a more extensive 
scale. At least one professor and several students will 
be sent annually from Yale to direct operations, which 
will be carried out in co-operation with the British 
School, which will be founded on a more important 
basis. 

Studbkts of the mygaiomoiph spiders will do well to 
conbult a critical systematic paper on South African 
species by John Hewitt in the Annals of the Tranivaal 
iktiseum (vol vi., pt. 3). 


puipoeef, could be employed profitably Jn Auifntltoi 
and negative results have also been pMgiiiad with 
prickly pear. A blend of ao per cent, of a sedA 
(Gohma dseomptmta) and 80 eent karri-pulpls 
reported as very satisfactory. Hie cemdusion is Biat 
if Australia's demands for papa: are to be supplied 
from native sources, the principal material to be used 
for some years to come must be straw, of which large 
quantities are produced within a hundi^ miles’ radhis 
of Adelaide. << 

Various memoranda and letters on ‘'Hie Recoiv 
struction of Elementary Botanical Teadiing," wM(^ 
appeared in the Nw rhytdggisi during iqiy*-i8-tQ, 
have been brought together in pamphlet mnn. M 
indicated by the letters, the teadiing refers almost 
exclusively to the elementary univer«ty course, and 
the participants In the discussion are, with few exoe^ 
Hons, engaged in teaching of a unlverbitv standardt 
The discussion originatea from a memcrandum by 
five botanists who pleaded for a more important place 
for plant physiology as compared with morphology in 
the elementary course. This was regardea by some 
eminent morphologists as a challenge, to which they 
replied with some vigour. The discussion brings out 
the fact that botan> is a wide subject, attracting 
students of widely differing temperaments, and there 
is real difficulty in planning an etementarv course 
which shall forin an adequate introduction to the 
different branches in one or more of which the student 


Some results of a collecting expedition to Korinchi 
Peak, Sumatra, are publish^ in the Journal of the 
Federated Malay States Museums (vd, vlt., pt. 3, 
1919). Descriptions, with excellent figures, of a num- 
ber of Diptera, by F. W. Edwards, of the British 
Museum, are especially noteworthy. 

Wa have received the seventeenth Report of the 
State Entomologist of Minnesota, In addition to 
articles of economic interest, it contains several papers 
of systematic value, sudi as O. W. Oestlund’s contri- 
bution to the classification of aphids and F. L. Wash- 
bum’s summary of the Hymenoptera of the State. The 
illustrations in this Report are exceptionally praise- 
worthy. 

Drr. S. Haowek and A. £. Cameron, working for 
the Canadian Department of Agriculture, have made 
a definite contribution to our knowledge of horse 
bot-flies (Bull. Entom. Researdi, vd, ix., pt. 2) by 
their observations on the eggs and early larvae of Gas^ 
troph$lus hoRmorrhoidaUs and G. nasalis as compared 
with G. inteslinalis (equinus). The first-named species 
has stalked eggs which are laid on the hairn of horse's 
lips, while the second lays on the hairs of the inter- 
maxillary space. It Is possible that the newly-hatched 
larvae may penetrate the house's skin in these regions, 
as they were found to bore into the mucous lining of 
the mouth and also Into the tongue of a recently killed 
coif. 


The possibilities of the manufacture of paper-pulp 
in Australia is the subject of a Bulletin (No. 1 1; issued 
by the Advisory Coundl of Sdenoe and Industry of 
the Commonwealth of Australia. The bulletin describes 


the results of some prdiminanr investigations of the 
native sources of wood-pulp and pulp from fibfxvplants. 
The most satisfactory results have been obtained with 
kerri and other spe^ of eucalypts, and it is Bug* 
Mted that a thorough survey of the resources might 
Indimte the possfiuUty of building up a wood-pulp 
iitdiistry In Australia. As regantt the fibre^lants, a 
mmb 0 r were found on testing to be unsuitable for 
padiHOAking. It is unlikely that either of the grasses 
Lidsttgsx' Marram, which have been used for pulping 
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may subsequently spedatise. As regards the motif of 
the elementary course, it is important that the plant 
should be studied ns a living organism and as part 
of a larger organisation which is closely associated 
with Its environment, But prcScnt-day plant-life U 
not merely the expression of present-day environment, 
but largely the outcome of past history; and the' 
neglect of the study of histenry mav be disastrous. 
There is a considerable amount of elementary botanical 
teaching outside the universities, and the point of 
view and methods suitable for the university student 
are not necessarily those suited to boys and girls at 
school. 

Although the statement is made quite definitely Id 
many text-books that formic acid occurs In the 
stinging hairs of the common nettle {Urttea dioica)^ 
the proof has not hitherto been very satisfactoiv. In 
early experiments the nettles were cut up, distilled 
with water, and reactions of formic acid obtained on 
testing the distillate. Later observers, however, have 
found that various parts of plants rield formic add 
when tested in a similar manner. Henoe it was not 
certain that the add in the earlier experimefits had 
come from the stinging ha^rs; it might have been 
derived from the general plant tissues. Morkwer, 
one of the chief chemical reactions of formic add, 
namely, its power of redudng salts of silver and 
mercury, is not necessarily a conclusive proof of the 
presence of the add under the particular conditions of 
these earlier experiments, since other “redudng” 
substances might also have been present. The qu^ 
tion, howevw*, appears to have now been defimtely 
settled through some Ingenious experiments devised 
^ Dr. Leonard Dobbin <PrDceedii^s of the" Royal 
Sodety of Edinburgh, vc 3 . xxxix., U., No. n). By 
pressing tiie leaves of growing nettles between dry 
lilteripaper Impregnated with barhim carbojiate, tlte 
contents Of many thousands of hairs were absoriHa 
without contamlrtatlon by juices from any other part 
of the plant. After appropriate treatment the product 
yielded barium gnd lead sedts, which were.cryttatlised 
qn glau slides^ and the two formates kjemlw unde^ 
the microscope. Whether or not formic OM is the 
mein cause of the Intense irritating produced by^nettio- 
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TtwcauiB of the ralours of "Blue Jrfin" and other 
long been a matter, of doubt 
‘w® y«»« Me**ra. 

?"** J; W; 3 ^«ra have carried out an 
mtarMting inve«ti|ffltion of the problem, and their 

TaI Transaction, 

of tho Chemical Sodety (vol. cxv., p. *7oe iqio> 

Tliey have carefully analysed blue and white variet^ 
of tM mineral, tested the powdered material by ex- 
tra^n with organic solvents, examined the tfascb 
o^^ed by Blue John," and subject^ several types 
of fluorit^ "raying" by ciqx».ure to radium and 
X-rays. They conclude from their expetimenU that 
th^ IS no substantial difference between while fluorite 
^d the blue, green, and amethystine varieties, except 
in tM m-emce of a small amount of organic matter 
towhich the colours are ascribed The state of dis. 
pernon of the organic matter is not discussed. It 
is already ascertained that the blue colour of certain 
varieties of rocfc«]t is due to a collddal dispersion 
of sodium in sodium chloride, and the blue colours 
of so^lite and ultramarine are almost certainly due 
to a Amilar cause. To correlate the colours of fluorite 
with the presence of different amounts of organic 
matter therefore still leaves the core of the pt^lem 
un^tled;^ and Jt fs <0 be hoped that the authors 
will continue their work by Allying mcthod<» of 
X-ray analysis and uftra-microsoopy in the hope of 
demonstrating the degree of dlipemon of the organic 
tnolacular or colloida], in each of the varieties 
of miorite on which their present i^ork has been 
conducted. 


Thb Ufdon of Technical Men {Bund technucher 
BtridsstdMf), which has recently changed its name to 
the Inmerial Ley^uc for German Technok)^ (Reichi. 
bund aeutsch^f Technik) is now publishing a regular 
weekly wriodical, which reflects the opinions of the 
l^dera of tedini<a! thought in the country. Questions 
anecting, in particular, the work of reconstruction find 
an important place in the journal. It is interesting to 
note that ajre^y more than one great conference or 
Technical Parirament has been held, and energetic 
measures are being taken with a view to ensun* fhi‘ 
adequate representation of scientific and technical 
on all public bodies. An announcement in the 
imblhations of the League states that a dail> paper 
rtvbeff) will make its appearance as soon as the 
difficulties connected with the release of paper supplies 
are overcome. 

Wk have received recently a copy of The Chennea} 
Technology, a monthly journal devoted to cJicmistrv 
and chemical technol(^, published In Tokyo. It is 
printed chiefly in the Japanese language, but contains 
a section of about eight Mges in English. This con- 
sists mainly of commercial notes upon chemical pro- 
ducts, such as dyestuffs, aUcalmds, wax, menthol, and 
pqipermint oil. The Japanese columns contain a 
number of artldes upon brandies of technological 
^emlstry, and some of a more general natun*, includ. 
Ing one on "Sdenoe and its Future,’* bv Mr S, 
wuri. Judging by their titles, the articles cover a 
wide ran^ oi subjects, and indicate that chemists in 
Japan are quite awakt to the importance of their 
sdenoe to the nation’s industries. It may be noted. 
In passing, that the journal contains several American 
advertisements, but not a solitary British' one.' 

From the director of the Wellcome chemical 
research laboratoriee we have received copies of 
•iktseik sdantMc papers published during the last few 
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year* b> the iiutitution in question. They an chieft, 
accounts of investigations upon materials Ukdv to cr 
medicine. On one hand, plants used as 
official or domestic remedies have been examined more 
thoroughly than hitherto; and, on ihe other, activ'e 
^stituents of drugs, such as alknloids, have been 
investigated with the view of determining their con- 
stitution and facilitating the posMble s\nthcsis of 
similar therapeutic agents. The distribution of these 
memoirs to scientific institutions, formerly made 
periodically, w’as suspended during the period of the 
war, and in now being resumed. The results of the 
investigations, however, have already appeared in the 
Transactions of the Chemical Society and the Pharma* 
ceuUcal /ournof, so that th<7 . act'd ' not be mention^ 
here in detail. It will suffice to say that thev form 
an Important rontribution to our know^ledge of the 
medicinal plants examined, and arc a testimony to the 
excellence of the work done at the laboratories. 

Thf importance of having a thoroughly iru^twoithy 
instrument ft>i deleting and measuring the amount 
of any combustiblo gas |>rpsent Jn ihe air at anv time 
has M the Bureau of Standards at Washington to 
investigate the working of existing instruments and to 
design a further instrument depending on a new 
principle, which appears to have a gieat future before 
It, It depends on the combustion which takes place 
about u platinum wire in the mixture when an elec- 
tric current is sent through the wire so as to heat it 
sufficiently Three methods of measurement are 
adopted The wiie ma\ form one arm of a resistance 
bridge and indicate the amount of gas by tin' rise * f 
temperature, and therefore of resistance of the wire. 
Or the current in the wire may be increased until 
the wire just glows, the increase required being ^css 
as the amount of combustible inireaws. Or the 
heat generated by the combustion mav be used to 
heat a bimetallic strip, the bending of w^lhlch increases 
as the heat generated, and Iherclorc us the amount 
of gas present. Full details of the instruments, with 
drawings, are contained in Scientific Paper No 334, 
hv Messrs. E R Weaver and E E Weiliel, of the 
Buieau. 

Vol. Ill, of the Memoirs of the College of Science, 
Kyoto Imperial Universitj, contains an account of a 
series of researches on the electrical resolution of 
i»pectral lines ^Stork effect). The method employed 
was that originated by Surdo. in which the intense 
electric field in the cathode dark space of a vacuum 
tube is utilised The elements studied include H, He, 
Li, Ca, Mg, A, N, and O, and a number of new 
and interesting results have been obtained. The 
observations on the helium spectnun are particularly 
complete, and are summarised dlagrammadcallv in a 
manner which brings out clearly most of the charac- 
teristic features of the effect. Special attention U 
given to the phenomenon of ''isolated components," 
which only <x!at in sufficientiv stionjg fields, and seem 
to be exclusively asMKiated with a diffuse typeofberlea. 
This latter property, together with other' features of 
their observe{l behaviour, would suggest that it may 
be legitimate to regard them as a special class of 
satellite. Another observation of much interest refers 
to certain combination series lines which make their 
appearance only in intense electric fields. The 
examination of the secondary spectrum of hydrogen 
yielded fifty-four affected Hn«; these results, In con- 
junction w'ith the Zeeman effects already on record, 
should be of material assistance In elucidating the 
structure of this spectrum. Among other condutions 
of general interest may be mentioned the confirmation 
of the view, which previously rested on somewhat 
fragmentary evidence, that arc Hoes are affected by 
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electric fields to a much greater extent than enhanced 
lines of the same itenaot* 

Altuouou there is a general belief that underfill 
individuals ure more susceptible to infection than ^ell- 
fed persons, and that when the former contract a 
disease they show less resistance and are more prone 
to succumb to it, there is no definite scientific evioence 
even of a general character to support the theory. 
The study of the interesting question whether the 
immunity of an animal to disease is affected by a 
rigorous and prolonged dietetic deficiency is a natural 
outcome of the work on accessory food factors which 
has recently been carried out at the Lister Institute, 
and the current issue of the Btochemteal Journal con- 
tains a suggestive paper on the subject by Dr. S. S. 
Zilva. Immunity Is a complicated bioto^cat pheno- 
menon which Jms not lend itself to quantitative 
estimation, but certain phenomena which accompany 
It, such as phagocytosis, complement fixation, and 
a^lutination, can be estimated quantitatively for com- 
parative purppses. Dr. Zilva has studied the effect on 
amboceptor and agglutinin formation and the comple- 
ment content of the blood of rats, of diets deficient in 
(a) the elements calcium, iron, potassium, chlorine, 
phosphorus, and sodium; (b) certain amino-adds; and 
{c) tne antiscorbutic, antineuritic, and fat soluble A 
accessory factors, the rat being the animal employed. 
The diets investigated were (1) those tow in the 
elements mentioned; (3) those containing 13 per cent, 
and 8 per cent, of carcinogen as a source of protein; 
(3) those containing 18 per cent, of gliadin as the 
sole source of protein ; and (4) those d^cient in each 
of the three accessory food factors. As a result of 
several of the deficiencies the animals exhibited 
restricted growth ahd poor condition, but, except when 
the diet was deficient In phosphorus, no differentiation 
in the tltres of the agglutinins and amboceotor could 
be recorded. Guinea-pigr, whether fed on an un- 
restricted mixed diet, quantitativelv restricted mixed 
diet, or a scorbutic diet, showed no difference in tlie 
amboceptor and agglutinin litres or in the complement 
activity of their blood. 

Thb useful select list of scientific and technical 
books published in the Descriptive Catalogue of the 
British Scientific Products Exhibition, 1919, has, with 
the permission of the British Science Guild, been 
Issued separately In pamphlet form by Messrs .\. and 
F. Denny, 147 Strand, London, W.C.s. The list 
gives in sixty pages the bibliographic particulars of 
standard books in the English language in sixteen 
branches of affiled science, from aeronautics to nire* 
less telegraphy. The date and price of the existing 
edition are shown in each case, apd every volume in 
the list is on sale, so that any of the books ordered 
can be obtained without difficulty. Messrs. Denny 
will be glad to send a copy of the list to anyone 
who will apply to them for it. 

The following volumes are in active preparation 
for publication by the Hakluyt Society; — “I'he 
Chroniclcb of Muntaner/’ translated and edited by 
Lady Goodenough ; ' Jons Olafssonal* Indlafara,^* 
translated by Miss B. Fliillpotts, edited by Sir R. C. 
Tef^te, Bart , s vols. ; “William Lockerbv’s Jpumal 
in Fiji, 1808," edited by Sir E. F. Im Thurn and 
L. C. Wharton; Description of the Coasts of 
East Africa aiul Malabar in the J^gfnnlng of the 
Sixteenth Century, ” by D. Barbosa, tranutted bv 
L. Dames, vol. li. ; and “Anales del l^ru,” bv L, F. 
,)^pntesim)s, iranslatcd and edited by P, A. Means. 

A gtNOTHY ai^l interesting catalogue (No, 181) has 
tuat hoen drculated ^ Messrs. W, Hcffer and Sons, 
Ltd., ^pmbridga* 'Hie hooks (more than 1690 In 
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number) are of a miscenanepus character, but thefO 
are s^ons devoted to arcludOlcity. folk-lora,^ 
anthropologv, and kindred subjects; Irish literature, 
folk-lore, and archseology; ana semnee and v^athc- 
matlcs. In addition, Mmsts. Heffer direct attention 
to colleciions of flint and bronxa implements and of 
pottery which they have for disposal. 

Messrs. George Bell and Sons, Ltd,, havd completed 
arrangements with Prof. Moureu for the pubtmtiem 
of a translation of “Notions fondamentales de dilmle 
orgunique.'* The translation is being made of the 
fifth French edition, in which additional space It 
devoted to a more extensive treatment of stereo- 
chcmNtr)*, and of the relations between chemical con- 
stitution and physical properties. There will also be 
an additional chapter on dyestuffs. 


OUR ASTRONOMICAL COLUMN. 

Comets. — Misb Vinter Hansen and Mr. Fischer 
Petersen have deduced elliptical elements for the 
comet 1919b (Drorsen-MetcalO* and give the following 
ephemeris : — 

For Greenwich Midnight, 



R.A. 

b. ». B 

N. DwI. 

* t 

42 46 

38 54 

Uigr 

Los A 

Sept. 19 — 

31 ... 

13 7 43 

13 I 34 

98967 

95*75 

23 

25 ... 

II 56 36 

II 5a Sa 

3 S 30 
3a a8 

9 * 577 * 

9*5935 

37 ... 
29 ... 

II so 0 
II 47 SO 

ao 43 
37 II 

9 «i 68 

94S647 


SSfc# 0 ^ 

Prof. Wolf noted that at the end of August the 
comet was easily visible to the naked eye as a large, 
round nebula, with central condensatioh. and .s tall 
The theoretical brightness is now diminishing, but 
there is likely to be an increase in physical brightness 
as perihelion is approached (about October 17). The 
comet is in conjunction with the sun on September aa ; 
after that date it may be observed to most advantage 
in the morning sky. 

M. Ebell gives the following continuation of the 
ephemeris of Kopff’s periodic comet 1919a; — 


For Greenwich Mtdntghi. 


a A 

b. m. ■ 
Sept, i8 19 53 j8 

ao 19 54 45 

33 19 57 6 
24 *9 59 37 


s. D«cl 


n t 



ft.s 

b. m ■. 

Sept. s6 30 2 13 

38 20 4 51 

30 30 7 34 

Oct. 2 30 10 21 


O / 

7 45 
7 43 
7 41 


On^ September 24, tog r *=02755, log Asbo 0740, 
magnitude 117. 

Continuation of the ephemeris of comet 1919^:— 


For Greenwich Midmghi. 

X.A. N.Ded. R A. N.DmU 

h. in. B. ti , h. B. B. • I 

Sept. 18 14 49 5 16 o I Sept. 30 15 13 47 to 44 

33 14 56 46 14 16 I Oet. 4 15 31 8 8 57 

36 15 4 40 13 3c I 8 tj 39 43 7 to 

The ootnet Is briithtening slowly, its laagnitude on 
October 8 bting B5. 

Thb Bumk Micro 8 C(»>b.— M r. R. T. A. Innes bsiw 
an artide on this subject in SeimtU for September. He' 
is one of the chief workers with this instrument, jgio 
he speajes tdth Authority. Tt is unrivalled as the 
readiest means of Peking out all the large proper 
motions od a pair of plates. Taking the stneliest 
proper motfoii that can be detected me the cue o| 
plates taken twenty-Sve years sqmrt at a* ^ 
Interval, ei^ 5 ' per century, Mr. Innes Btatee that 
there are ^ree eudi 4fanr {ti each «}viare 
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<*e^, or iao.000 m the whole «ky. He eeHtnatet 
^at the number of atar* with seniible proper motion 
would Increaee oa the aquare of the time-mterval, so 
that with a century interval there would be j.uooeooo 
l»‘opQr motions. 

It is ^plained In the article that the proper motions 
found by photography are not absolute, since they 
take no account of the systematic drift of the region 
of the aky, due to the solar motion. At present 
photography docs not appear to be capable of giving 
absolute proper motions without the aid of the transit 
circle. It is necessarv to determine absolute places 
and proper motions of a sufficient number of refer, 
once stars on each plate to enable them to be deduced 
for the remaining stars. 


IRRIGATION IN EGYPT AND THE SUDAN. 

pHE admirable record of agricultural progress 

achiev^ under British control in Egypt olTers 
every incentive to further exertions, with a view to 
increase the productivity of a country so rich m 
latent possibiAti^, It is interesting, therefore, to 
note the resumption of irrigation undertakings, which 
have been temporarily suspended during the war. 
During the last generation the Nile has undergone 
drastic engineering treatment, and novv, no longer 
free to give vent to irregular and wasteful discharges, 
its valuable waters, conserved and controlled by 
artificial works, are increasingly administered on 
^sterna tic lines and directed to those localities wheie 
their beneficial influence can be most effectively 
cserclied. 

The monecr dam of Mougel Bev, just below Cairo, 
restored and raised to a higher degree of utility by 
ithe late Sir Colin Scott-Moncrieff, the ban ages at 
Asyfit, Esnu, and Zifta, and the bolder and more 
imposing structure at Aswdn, are now being followed 
by other works which will, no doubt, produce results 
as noteworthy and important. 

The schemes at present in hand include three 
scparateprojccts relating to different sections of the 
river. There Is a scheme for the development of the 
Gezlrah plain of the Sudan on the Blue Nile, just 
south of Khartoum ; another for the benefit of E^pt 
proper by utilising the flood-waters of the white 
Nile; and a third scheme of drainage improvement 
for the deltaic region included in the provinces of 
Gharbleh and Behdrn, lying below Cairo. 

The Blue Niile scheme consists of a dam at 
Makwar, about five miles south of Sennar and 
175 miles south of Khartoum, with a canal, some 
.forty miles In length, leading from just above the 
dam to the district to be Irrigated, which is a remark- 
ably level and treeless plain some 300,000 feddAns in 
ext^t (a feddAn is 1*04 acre). The cotton, which at 
It capable of producing, will be raised as a winter 
crap, absorbing the river winter supply without inter- 
fering with the sununer discharge. ’ The dam will 
b« a work of some magnitude, withstanding, when 
completed, a head of 40 ft. of water, and capable of 
coping with a discharge of some 1,250,000 gallons 
per second In a river s^ject to sudden and extreme 
fiuctuatloinsu 

The Vl^lte NUe adwme fundamentally, a 
demlopment of the AswAn undertatdnf;, which has 
now readied the limit of ita effective utility. In 
1916 the denunda of the area under rulrivation ex- 
ceed the available eupply. It la, accofdin(!ly, pro- 
pOMd to oonetmet an auzillarv reeervoir dam at 
Qebd^^utl, or Q«bel AoH. on the White Nile, 
capable of tmpotwdine an ade^ate tummer nmply of 
water for ana at the aame time reducing the 

flood>wliteee of the main NJIe. Thia whenw 
hae baen«tha eub^ of certain edtidams by Sir 

ifo. 36081 VOX.. 104] 


William Willcocks, whose own proposal wm briefly 
referred to in the Notes column of Naturk for May as 
last. A subtidiafy work is the formafion of a channel 
from the Blue Nile above Sennar, so that the 
superfluous water from that reservoir may be con- 
veyed to the Gebel-el-Auii reservoir The Gebel<e1- 
Aull dam will have a pressure-head of » ft 

The increased water supply to Lower Egypt, due to 
the AswAn reservoir, has severely taxed the drainage 
channels of the provinces of Gharbleh and Behdra, 
forming the alluvial plain between Cairo and the sea. 
It Is necessary to find some measure of relief, and a 
solution of the problem is sought in the construction 
of large pumping Installations on the borders of Lake 
Mareotis and Lake Borollos. 

Interesting details of the engineering features of 
the various projects are given in a serm of articles 
recently published in the Engineer, from which most 
of the foregoing particulars are taken. 

BRTSSOK CUNNtKOHAV. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Sio<K of the value of 300,000!. has been presented 
to the University of California by Mr. E. F, Searies, 
of Son Francisco, 

Ir is announoed that Yale University will receive 
from the estate of the late Mr. J. W. Sterling 
approximately 3,600,000!.. or about boo, 000!. more 
than had been anticipated 

Announcement is made in the that Mr. 

Balfour is to be nominated for election as Chancellor 
of Cambridge University, in succession to his brother- 
in-law, the late Lord Rayleigh. 

Dr. T Stuart, formerly professor of mathematics 
In Hongkong Liniversitv, has been appointed lecturer 
In mathemancs, and Mr. G. Mavor, formerly of the 
Gillingham Technical Institute, lecturer in mechanical 
engineering at the Loughborough Technical College. 

The sum of loool. has been given to the applied 
science department of Sheffield University by Mr- 
J. D. Brunton, of Musselburgh, for the annual award 
of a medal and premium for the best metallurgical 
research work done at the University during the year. 

Dr. j. F. Gbmmill, lecturer in embn^ology, Uni- 
versity of Glasgow, and in zoology at Glasgow Pro- 
vincial Training College, has been appointed to the 
chair of natural history at Universilv College, 
Dundee, in succession to Prof. D’Arcy W. Tbompsem. 

Tub Edith Barnard memorial fellowship in 
chemistry in the University of Chicago has been 
endowed through the gift of 600!. by the mother, 
brother, colleagues, and friends of Edith £. Barnard, 
a former instructor in di^istry in the University. 
The fellowship has been temporarily maintained since 
1^16, but it has now been placed upon a permanent 
basis. 

The Commission for the Relief of Belgium is 
placing at the disposal of the country the sum of 
6,000,000!., which IS to be devoted to university educa- 
tion, and will facilitate access to the universules for 
children of the poorer classes. The Universities of 
Brussels, Louvain, Ghent, and LIAm are each to 
receive 13 per cent, of the money, the School of Mines 
at Mons 3 per cent., and the Cohmial School 6 per 
cent 

A 00UR8B of training In industrial chemistry will 
begin at the' Northern Polytechnic Institute, Hol- 
loway, N.7, on September as. The Aourse is open to 
the gMeral public, and is adapted to the requirements 
of demdbllisdl men who desltre to qualify for positions 
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as analytical and works chemkts. In addition to the 
usual training in chemistry and allied subjectSi glass- 
workings instrumenUmakings and plumbing are also 
to receive attention. Detuled information may be 
obtained from the Principal. 

Under the Ckwernment scheme of financial assist* 
ante for the higher education* of ex-Service officers 
and men, the total number of grants awarded bv the 
Board of Education now amounts to 9500, Including 
4000 officers and 5500 men. The courses in respect 
of which grants have been awarded Include more 
than 2500 for engineering and technological subjects, 
between 800 and 900 fw dgasicst phdosophv, and 
literature, and about raoo pure science and mathe*^ 
ipatics Applications are still being received in large 
numbers, and are being dealt with at the rate of more 
than TOO a day 

Thr new session of the Sir John Cass Technical 
Institute will commence on Thursday, Septemb^ 2^. 
The courses of instruction provided are spedally 
directed to the technical training of those engaged in 
chemical, metallurgical, and electrical industries and 
in trades assodat^ thwewith. Full fadlitlcs are 
provided for those wishing to carry out woi^ asso- 
dated with the industries in which they are engaged 
or to undertake special investigations and research 
Special courses of higher technological instruction 
form a distinctive feature of the work of the institute 
The curriculum in connection with the fermentation 
fndustriss indudes courses of instruction on brewing 
and malting, bottling and cellar management, and on 
the microbiologv of the fermentation Industries A 
connected series of lectures in fuel and power, com- 
prising liquid, solid, and gaseous fuels and their 
tl^lication, electrical supply and control, the trans* 
mission of power In works, fuel analysis and technical 
gas analvsis is also Included in the svllabus of the 
chemistry department for the forthcoming session. 
Full details of the courses are given in the syllabus 
of the institute, whldi can be had on application at 
the office or h\ letter to the Principal 


SOCIETIES AND ACADEMIES. 

Paris. 

Academy al Sctsscu, September i —M Ldon Guig- 
nard in the chair. — A. Lacrslx: The mincralogical 
and chemical constitution of the volcanic lavns of 
Tibestl. Fourteen complete rock analyses are given, 
together w-ith a general account of the minerals 
present.— G HamDcrt • The measurement of the 
ensemble of the positive classes of Hermite, of given 
discriminant, in an iraaginarv quadratic bod^ — E 
Cosserat Some stars possessing a total annual proper 
motion of more than 05'. Tne movements of stars 
mentioned bv A. van Maanen in 1915 and iqiy, and 
one pointed out bv Wolf in tpi6, have been studied 
bv means of the photographic catalogue of the 
Toulouse Observatory. The positions of seven stars 
are provisionally given possesmng a proper motion of 
more than 05'.— M Tltto- The raw materials and 
ral 1 wa^s of ti^lcal Africa north of the equator. A 
discusrion of the best railwi^ scheme, taken In con 
Junction With existing railwavs, few- opening** up 
northern Africa— E Eagibelllaati ' New observations 
on ultra-spherical series. — G. OBlBarala ; Contact 
forces In heterogeneous solids, with soeclal refettnee 
to reinforced concrete - B Jskhswsky ■ Orbit of 
Metcalf’s comet iqiqb. The ^Itulations are 
bapid on observations made on Aiigust 2;, aa, 
ana *3--C L. Ckattisr; The soirol nebuUs. At a 
working hypothesis It is supposed that spiral nebulie 
a^focmed bv the> collision of an extra-gakirtic bodv 
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with the solar svstem^ This hypothesis 
afan^y two wdl-estabUshed facta.— A. Sent and 
C a a i^ i ; A multiple-valve micro(^»>Qe»^A. laatoik: 
The calculation between the ratio Of tite vapour- 
preaaure of a aolld and that of the aurfuaed at 
varying temperatures.— J. Oayet and L. J. Siaiam: 
rhe action of dimethylmlphate and the alkaline 
dimeth>lau]phates on drv alkaline bromidea and 
chlorides.— J. Di^sch : The pure “B” powders.* 
These specunens were prepared by complete selutiM 
of the nitrocellulose, folios^ a filtration through 
cotton-wool under pressure. Tne powder thus pro- 
du^ is transparent, and do^ful portions can be 
detected bv inspection. — ^MM. Tsramrel and Daoteny ; 
The coitiparatlve usefulness of ordinary Bordeaux 
mixtures and mixtures prepared with the addltl^o! 
casein for the preservation of graMS. The additUm^ 
of casein is v^ advantageous.— mM. G, Bsrlrana,!^ 
Bracq-Rransav, and DassMTtBa* The destruction of 
bed-lice bv chloropicrin. Quite moderate amounts of 
chlofopicrin suffice for the practical disinfection of 
beds 


BOOKS RECEIVED. 

The Exact Diagnosis of LaU nt Cancer ' An Enquiry 
into the Trtie Significance of the Morphological 
Changes in the Blood. Bv Dr. O C Gniner. 
Pp vTl+79. (London; H. K. Lewis and Co,, Ltd.^ 

1910 ) yr, 6 d net 

The Planting, Cultivation, and Expression of Coco- 
nuts, Kernels, Cacao, and Edible Vegetable Oils and 
Se^s of Commerce A Practical Handbook m 
Planters, Financiers, Scientists, and others. By 
H. Ovnan Newfand (Griffin’s Technological Hand- 
books ) Pp vi + 1 1 i+xi plates, (London : Chans^^ 
Griffin and Co , Ltd., 1919.) 6 s. net 
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THE UlSSmG THEME. 

Wild Lif0 of the World: A Descriptive Survey of 
the Geojfraphtcal Distribution of Animals. In 
^ three volumes. By R. Lydekker. Vol. i , 
pjK XIV + 473; vol. ii., pp. xn + 440; vol. iii., 
PP* ** + 457 * (London: F. Warne and Co., 
igi6.) Price 4I. 4s. three vols. 

TT ix doubtful whether any modern naturalist 
^ other than the late Mr. Richard Lydekker 
could have written euch a book as this. Endowed 
with a remarkable 'ntemory, boundless encrpi'y, and 
a facile pen,^ he spent lus days in acquiring* a 
perfectly unrivalled knowledge of natural history 
apd in writing about it. No matter what aspect 
presented itsw for discussion, It found Lydekker 
and his pen both ready and willing. A friend in 
common, writing for a newspaper, once confessed 
to Lydekker that he had great difficulty in finding 
themes for his weekly articles. “ Pooh 1 I find 
no difiBculty,’’ said Lydekker. “I do not require 
a theme — I think of a word,” Using every pos- 
sible moment and opportunity, and writing at 
incredible speed, Lydekker ’s literary output was 
enormous; it covered, moreover, the whole wide 
field between comparative anatomy, palaeontology, 
and systematic work on one hand, and field 
natural history and sport on the other. While 
writing, at least, he was never filled with doubts 
or tormented bv vain cares; whatever came into 
his head^ first he wrote, and what he wrote he 
printed lififht-heartedly as soon as possible. One 
scarcely likes to apply that harsh epithet “care- 
less to writing with so much good, solid work 
as its foundation, but the dangers of Lydekker’s 
methods are obvious, and as a result one cannot 

E lace the norm^ degree of trust in any book that 
e wrote. Nevertheless, the fact that his books 
<^tam a huge store of real and valuable informa- 
tion is beyond all dispute and a testimony to the 
industry and genius of the author. 

The three stately volumes now before us repre- 
sent Lydekker*s last effort* Well printed and 
beautifully illustrated, they appNpar unusually 
attractive. Opening them and reading at random, 
one is usually jdeased and scmietimes delighted 
with the text, and no doubt to many persons the 
book will be not only useful, but alM> a precious 
mine of information. Casual reading, however, is 
not the purpose of the book ; it aims at being a 
descriptive survey of the geographical distribu- 
tion bt animals; but an attempt to read it as a 
whole proves to be a formidable and wearisome 
task, which one leaves sooner or later with a 
/eeling of disappointment. From the title one 
expects a'conpected narrative in which there will 
be an attempt to e^poundv albeit in a popular 
some 0) the principles underlying geo- 
ffrafAical distribution, to show how the present 
depeniia upon the past, and to bring home to the 
teider, however ignorant of zoologyi the funda- 
baportanoe of such things as isolation — 
VO. a6o4,^ot. 104] ‘ 




in its numerous forms — in thp gr^at scheme of 
evolution. 

It would not matter at all u hat sort of, view' 
or theory' the author de\eloiMd in his narrative; 
he might have proceeded, with equal advantage, 
along the lines of his own “ Geographical Historv, 
of Mammals,” or pursued the attractive, though 
totally divergent, courses of Soharff on one hand, 
or of Matthew on the other. Books with an ent^ 
skeleton are generally far better than those with 
a mere exo-skeleton. In one case the reader has 
something definite and more or less fascinating 
to follow, even when the writer's style Is harsh 
and his phrasing none too happy, there is a 
plot which holds one fast while it gradually 
reveals Itself in a well-connected stream of facts. 
In the other, the facts arc disjointed and scattered 
— interesting and important in themselves, per- 
haps, but with little or no apparent bearing upon 
one another; in such a case the author may be 
endowed with superlative gifts of language and 
expression, enabling him to charm us on every 
page, perhaps, when taken in small doses, but 
he ran never succeed in holding the attention of 
the reader from cover to cover. “ Wild Life of 
the World ” is in all essential respects a tlistia- 
guished example of the books without endo- 
skeletons. In this case, too, alas \ Lydekker did 
not trouble to think of a theme — though he 
thought of a great many words. 

The work calls for little more in the way of 
general criticism, but it may be worth while to 
direct attention to one or two specific matters. 
As an instance of the hasty selection of the facts 
dealt with, we may mention that, while more 
than two pages fvol. i., pp. 212-14) are devoted 
to a discussion of European field-mice (Mirrotus), 
no mention is made of the Orkney vole {M, orca- 
densis), which from the point of view of geo- 
graphical distribution is one of the most interest- 
ing and important species; nevertheless, room is 
found for a whole paragraph dealing with the 
characters and habits of a phantom species, 
M. campetfris, described from Brunswick 
long ago by Blasius, but generally admitted now 
for many years to be nothing more than a miv 
identification of the common Continental vole, 
M. arvalts 

In reading the book we haVe noticed few mis- 
prints. There is, however, an unfortunate trans- 
position in the account of the cuckoo (vol. i., 
pp 90-06) which may bewilder the reader. The 
matter from the word “moreover” in line a of 
p. 93 down to the end of the paragra{rfi seems 
to be a misplaced continuation of paragr^iph 2 of 
p. 91, dealing with the colour nod nsarkings of 
the tggB. The name of the inventor of the 
harpoon-gun, Svend Foyn, has been converted 
into “Sven Foyle ” (vol. iii., p. 310). It is with 
OKisiderable satisfaction that we notice that 
Lydekker endorsed the view that whales and seals 
in southern latitudes are now in need of a measure 
of protection, and that our own Government has 
to bear the weight of direct responsibility in tMs 
matter. The quite indiscriminate and unscientiBcv 
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though lucrative, slaughter which is at present 
happening in the southern hemisphere and else* 
where is rapidly leading both the larger Cetacea 
and a valuable industry to extinction. 

Lvdekker's remark that the Addo Bush 
elephants ^are specially protected” causes a 
pang when we recollect that the statement is no 
longer true. No naturalist could hear ^ of the 
recent decision to exteminate this most interest- 
ing herd without grief* One may be pardoned 
for wondering wlMlher much more would be 
heard either of the damage done by these 
elegants or of the project to exterminate them 
if the authorities, in granting the Itoence to kill, 
were to stipulate that the wtok of the profits of 
the chase should be expended upon obtaining such 
a series of specimens, photographs, and casts as 
would form an adequate memonol the threat* 
ened race for the use of zoologists and compara- 
tive anatomists, and that the balance, if any, 
should be applied for the purposes of zoological 
research in Africa. 

To conclude, we would reiterate that this book 
contains a vast amount of most interesting and 
valuable information brought together by a man 
of unrivalled experience and ability; this* informa- 
tion is most lucidly conveyed throughout, and 
many passages in the work are quite charming. 
The illustrations, on the whole, are very good, 
and some of the coloured plates may fairly be 
called magnificent. Our sole regret is that Mr. 
Lydekker did not require a theme. 

M. A. C. H. 


WATER IN ACTION-CONTROLLED AND 
FREE. 

(1) Irrigation Engmeertng. By Dr. A, P. Davis 

and H. M. Wilson, Seventh edition, revised 
and enlarged. Pp. xxiii + 640 (New York: 

John Wiley and Sons, Inc. ; London : Chapman 
and HaU, Ltd., 1919.} Price 21s. net. 

(2) Shore Processes and Shorehne Development, 
By Prof. D. W. Johnson. Pp. xvii + 584. 
(New York : John Wiley and Sons, Inc, ; Lon- 
don: Chapman and HaU, Ltd., 1919.} Price 
235. net. 

(i) A FTER passing through six editions, this 
^ work, oripnally composed by Mr. 
Wilson in 1896, has been recast and largely rc- 
wrilten with extensive additbns by Dr. A. P. 
Davis, whose own book on ** Irrigation Works in 
the United Stales ” was reviewed in Nature for 
June 20, 1918 It speaks much for the merits of 
a t^nical work that it should reach a seventh 
edition, and the present issue will undoubtedly 
maintain the reputation gained by its predecessors* 
The scope of the treatise is wide — admittedly 
toe wide for complete treatment — and the. object 
tept In view, and that very successfully, has been 
W present a general outline of the whole field of 
tnigation work, including its history, the 
cwmistry of soils and soil treatment, sources of 
srfter si^y, methods of applioition and 
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measurenieat, oonstnictloa ot caaidt «i|d 
drainage and sewam diapoeai, water 
survejra and prdii$nafy inureat^tiottet and 
•yttetns of operation am owntenanoe. It ia 
obvious that, even in a vdiime of 600 odd pag^e*. 
matters so many and so varied oonU not b« 
treat^ exhaustively, and that sonie mlist receive 
less attention than, perhape, is their due. The 
chapter on masonry dams, for instance, would, 
in our opinion, have admitted with advantage 
some ampliScation in respect of the fundamental 
law of the middle third, and some account Of the 
theory of vertical shearii^ stresses, especially as 
the book is intended primanty m * manual for 
engineers. twn 

On the other hand, diere are to be found on 
nearly every page practical notes of oonsideratde 
utility. Moreover, at the end of the volume ia 
the comidete spMification, running to fifty-six 
pages of small print, of the contract for the cm- 
struction of the Arrowrock dam in Idaho. This, 
in itself, will prove of inestimable value to the 
practising engineer for reference purposes. There 
are also a number of tables with useful data, and 
computed results of various formulae. 

Another restriction, which must be noted and, 
perhaps, ia inevitable, is that, with one or two 
rare exceptions, all the examples illustrated are 
chosen from American practice. It is true that 
the Assuan dam is mentioned, and that Indian 
irrigation is not without notice, but the book is 
written almost entirely from the American point 
of view. Possibly it gains in interest and value 
m this way, since the authors thus confine them- 
selves to cases in which they speak with experi- 
ence and authority. 

The illustrations, both photografdis and dia- 
grams, are excellent throughout. It is a most 
valuable and informative book, in a compre- 
hensive way, on a subject which materially affects 
farmers, geologists, meteorologists, engineers, 
chemists, and business men, as well as the 
highest interests of the State. 

(s^ A work of some 550 pages, in which a list 
is given of 416 authorities cited, and the refer- 
ences in one chapter alone amount to 187, cannot 
fail to impress the reader with the eruditioo of 
its author and the immense l&bour be must have 
taken to collect his data. We pay a tribute, in 
passing, to the unremitting zeal and perseverance 
which have produced so concise a compendium of 
opinion on a subject which, on account of its 
complexity, is little understood and yet is of the 
greatest scientific interest. 

The book is compiled on methodical lines- 
Eacb diapter opens with an “Advance Sum- 
mary ’* and doses with a The first 

and second chapters deal with waves and their 
work, the third With currents, and riie fourth witb^ 
shore ciassiilcaHon. The ensuing siis chapt^re 
contain an exposition of theories of shomioe 
development. 

The cariier pert of the volume le^iatwe^ hl»' 
torice! and retr oep e c tive; it reviewe die daih 
obtdncd by experlmcDtafista in the rmr, wirii ditr 
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«Oiidtttioni bawd upon them. That there is a 
radical divergence of tesdnrany is evident from 
the fact that by one school thought coastal 
drift is attribute • entirely to wave action, and 
by anotiier to current flow. By the author no 
doubt is entertained that, as a whole, waves are 
the more iinportant agency, and in this view of 
joint action we are dispos^ to concur. 

In dealing with shorelines, the author rejects 
the German system of numerical notation, and 
dassifles them broadly as submergent, emergent, 
neutral, and compoux^, with a cycle of develop- 
ment passing from young to mature and old. 
Eadi of the four classes is dealt with at length, 
and there are apposite examples, illustrated by 
photographs, charts, fliaps, and diagrams, which 
will repay^ study. Fjords are not recognised as 
an indication of land subsidence, but are attri- 
buted to glacial action, and it is interesting to 
note the author’s ofxnion that any careful 
analysis of the process of marine erosion must 
lead to the conduslon that marine planation is 
possible without coastal subsidence.” 

The book covers a fairly wide area, and is 
written with the intention of assisting the engin- 
eer, the geologist, and the geographer. As aflect- 
ing the first-named profession, the difficulty of 
reconciling the conflicting views of so many 
eminent authorities seems to us almost insuper- 
able. There is warcely any problem which causes 
the harbour engineer more perplexity and anxiety 
than that of' forecasting the effect on the shore- 
line of a structure projecting into the sea, and m 
the present state of our knowledge — or ignorance 
—the evidence available is often capable of quite 
contradictory interpretations. No doubt further 
investigation will throw more light on this 
b^ing question, but, for the present, it is beset 
with obscurity. 

The volume is an excellent addition to the 
literature of physiograf^y, and it fulfils a special 
function in classifying much fragmentary and 
detached information not readily accessible. 

Brvssok Cunningham. 

UAUUAUkl^ PHYSIOLOGY. 
MammdUan Physiology: A Course of PracUcal 

Exercises. By Prof. C. S. Sherrington. 
xi + is6+ix plates. (Oxford: At the 

Qarendon Press, 1919.) Price 12s. 6d, net. 

^HE publication of Prof. Sherrington's prac- 
* ticai course of mammalian physiology will 
surely be recognised as an event of first-rate 
inaportance for the teadhing of physiology and for 
medical education. 

Many teachers must long have felt the limita- 
tion impowd by the use of the frog for practically 
all dasi-work on living animal organs. The 
es^eriments possible to students were re- 
ttnctqd to certain aspects of the subject; some 
were Uable to be retained in the course which 
had teaioly historical interest, and others were 
apt, in unpractiwd • hands, to degenerate into 
tocWoiaea in fine dissection. had the tech- 
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nical facility thus acquired much relation to the 
later r^uirements of the medical equipments 

The introduction into dass teaching ^ the sur- 
viving carcass of the decerebrated or decapitated 
cat raccts a great liberation. The student .can 
observe for himself the main phenomena of mam- 
malian function. The technique is in most cases 
relatively so simple that attention is concentrated 
on the observation of the result; at the same 
time, It has real value as an introduction to 
su^ical manipulations. 

The course opens with exercises on isolated 
mammalian plain muscle — intestine, spleen, and 
artery — and on the perfused heart of the rabbit. 
They involve no very new departure, but the 
methods given require simple ap^ratus only, and 
are admirably adapted to give successful results 
in the hands of students. Here, too, as through- 
out the book, each exercise is given the maximum 
educational value by the explanatory and historical 
comments. 

From Exercise IV. onwards the decerebrated or 
decapitated carcass is used. Starting with rela- 
tively simple experiments on the arterial blood- 
pressure, the course leads to more elaborate 
demonstrations of the effect of nerve-stimulation 
on the vascular mechanism and the activity of 
the respiratory centre, of vascular and somatic 
reflexes, and ultimately, When the requisite dex- 
terity has been acquired, to such relatively exact- 
ing experiments as that on the stimulation of pan- 
creatic secretion by secretin. In each exercise 
the opportunities are fully used for inddental 
observation of important phenomena, not directly 
connected with the main object of the experiment 

The student who conscientiously follows this 
course must emerge with a wealth of experience 
in the methods of physiological observation, and 
a vivid apprehension of vital phenomena, which 
no amount of reading or even of witnessing pre- 
pared demonstrations could give. Prof. Sherring- 
ton himself points out that the method leaves to 
the individual teacher a wide choice of valuable 
exercises, beyond the representative .series which 
he has b^n able to accommodate within the limits 
of his course. He opens, indeed, a new vista of 
possibilities to student and teacher alike. 

The value of the book is greatly enhanced by 
the admirably clear drawings of dissections and 
apparatus. The records reproduced, nearly all 
taken from experiments made in the class, give 
convincing evidence that the exercises are well 
within the compass of the keen student. The 
last exercise of all, that on the determination of 
the opsonic index, seems to lie curiously outside the 
general scope of the course, and to have no dear 
connection with the opportunities offered by the 
brainless mammal. Doubtless experience has shown 
that its inclurion has some special advantage. . 

Not only students and teachera, but also those 
engaged in original investigation, have abundant 
cause for gratitude to Prof. Sherrington for the 
care and labour which he has expend^ on putting 
his methods and experience at their disix»al. 

H, H. a 
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OUR BOOKSHELF^ 

Birds Bengficial^to Agriadtisre: Economic Scries 
No. 9» British Museum {Natural History)^ By 
F. W. Frohawk. Pp, vi+^7. (London: 
British Museum (Natural History), 191 9«) 
Price 2s. 

It 18 important that attention should be focussed 
now and again on the benefits that accrue to 
farmer and gardener from the activities of birds, 
for too frequent reiteration of misdemeanours 
tends to produce an antagonism which the facts 
do not warrant; and there is greater danger in 
indiscriminate destruction than in indiscriminate 
protection* Recognising these facts, the Trustees 
of the British Museum have done good service, 
at once to the farmer and to the naturniist, in 
publishing this pamphlet, and In preparing the 
special exhibit to which it makes an elhcient and 
attractive guide. 

Of the birds the presence of which in Britain 
is of any importance in this connection, *‘120 
species may be regarded as decidedly beneficial 
to agriculture generally,” and of these Mr. 
Frohawk describes in detail a very fair sample of 
for^*four species, and adds besides two short 
pfeneral notices, necessarily somewhat perfunctory 
in treatment, on birds in their relation to injurious 
insects and to agriculture. Careful illustrations 
by the author make easy the task of identifying 
a large proportion of the species described. ^ It 
i$ to be revetted, howe\'er, m a work dealing 
primarily with economic values that more space 
could not have been given to feeding habits and 
food statistics, even at the expense of spedfic 
characters and of habits of Jess immediate import- 
ance. Nevertheless, this latest addition to the 
‘^Economic Series” of British Museum Publica- 
tions should help to awaken and broaden interest 
in the valuable heritage which Britain possesses 
in its birds. 

Jhutfmen(5 of Handicraft. Bv W. A. S. Benson. 
Pp. 40. (London : John Murray, 1919.) Price 
XX. net. 

This is a forty-page pamphlet, illustrated by 
fourteen pages of sketches, which attempts to set 
forth the principles axid practice of manual train- 
ing for children between the ages of eight and 
twelve, taking .wood in the form of sawn laths 
xi in. wide and i in. thick as the material to be 
used. 

The idea of the use of strip wood manipulated 
by quite simple tools is by no means new, having 
hfiOa adopted in certain Important educational 
centres more than twenty years ago. It is diifi- 
cplt to realise how some of the exercises figur^ 
in the book can be made into ffae substantial 
structures for which they are desk^ed on the 
mefbods described, and many of ue dravingt 
leave much to be desired from both the techQi<» 
afi 4 nrtisdc points of view. It is just as important 
for the pupil to be taught to ixiake an accurate 
drawing In j^n elevation and sectioci of the object 
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he purposes to produce ss ii » for him to exopoto 

it. 

The well-trained manual instrqctor who ought 
to find an honoured {dace in every school 
search in vain for mack that is reatty helpful to 
him in the pamfddet The princiide ot hand and 
eye training and of its high and necessary educw* 
tional value is now fuUy admitted by educationists 
and is well established, and a large body of 
capable men fully trained in teaching methods are 
now available who have formed tmunselves into 
an association and assemUe in annual oonferenoe 
with the view of promoting the efficiency of their 
work. > r 

0 ^ 

LETTERS TO THE* EDITOR. 

Editor does not hold htmself responsthle for 
opinions expressed by his eofresppndents. Neither 
eon he undertake to return, or to correspond eoith 
the writers of, refected manuscripts intended for 
this or any other part of Nature. No notice^ is 
taken of anonymous communications . 1 

Natkmal Rsprasmtatisii epee letamatioiial OonasMi. 

In the account of the meeijn^ of the International 
Research Council (Nature, August 14, p. 464) it is 
stated that “the United Kingdom” was *** repre- 
sented ” on the council by “delegates.” The enlana- 
tiem in the first paragraph of your Notes m Sep- 
tember 4 of how the “delegates” were appointed 
shows that the ^ords are the expression of an inten- 
tion rather than of a fact. The council apparently 
wished that its decisions should have some authority 
other than that derived from the personal distinction 
of its members, but their wishes remained unfulfilled 
because there is in existence no machinery for select- 
ing a delegation representative of the scientific 
workers of this country. It seems worth while, there- 
fore, to inquire what characteristics such machinery 
muMt have m order that it should fulfil this purpose^ 
and bow such machinery could be ^t in action. 

^ 1 suggest that the machinery necessary and suffi. 
dent would be such as secures that everv professional 
scientific w^orker is informed of any action that it Is 
roposed to take which may affect his work and that 
e nas a constitutional means of expressing his opinion 
upon the proposal. It does not apf^ar to be necessary 
that any attempt should be made to obtain the oquali^ 
of voting power which is important In a representative 
body concerned with political and economic questionE*. 
— so long, of course, as such questions are excluded 
from the domain of the body and lU attention is con- 
fined to purely sdentifle matters. 

The* chief difficulty in cstablishinrf such machine 
is that of defining the class of professional sdentiffc' 
workers. It ought to be overcome by the method used 
in defining the members of other professions. 
Lawyers, architects, actuaries, and medical practi- 
tioners are defined by membership of certain profiw- 
slonat soaietles, of which the distinctive feature that 
they admit to membership all who have undergone 
certain training and acquired certain experience. 
Soderiet having this feature already exist lit the 
profeisim of science ; the various scientific and 
engtnterfng .Instltutlona and institutes are examptear 
They do nof at lareaent cover tixe whole fidd, but it 
will probably be agreed mt It is durable that tfiey, 
should. The best way of securing the repreaentatkKi 
of seiasce woMd be to aet up institutet for thOMs 
bfaodma of seteace whkh do not alreadf poasesp; 
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th^i to OTMniu a MnaJl permanent secretariat sup- 
»y them aU;^ and to charge this secretariat 
Wltb tte duty of bringing before the institutes any 
scientific matters likely to interest them. It should 
be made dear that this secretariat should be the 
meims of communication between the scientific pro- 
tosion of this country and all outside b^ies (foreign 
raentific bodies, Governments, commercial organisa- 
tion, md so on) ; to discuss the questions submitted 
to It, the Institutes would appoint delegafes appropriate 
to the nature of each question. 

But it is always desirable, if possible, to use exist- 
ing machinery for such a purpose. It is possible that 
such an organisation as is required might be develojied 
out of the Conjoint Board of Scientific Sodetics The 
sodeties represented on it do not all conform to the 
type of institutes; some are barely sdontific; some 
have no professional test for membership; some of 
them ovenap and represent prartirallv idenliral in- 
terests- But it is probably better to have some 
machinery at once rather than a perfect machine 
which will take long to get into action; prnbablv 
also the madiine will improve as it works ; its defects 
•will be apparent, and there will bo a demand for their 
cure. I venture, therefore, to suggest respectfully 
that, unless anybody has a better plan to propose, 
the Conjoint Board should consider early and earnestli 
whether they cannot take upon tltcmselvcs, per- 
manently and consistently, the functions of a body 
r^resentative of identific workers in all purely 
scientific matters. 

Hitherto these functions, in so far as they have 
been exerdsed at all, have been exerdsed by the Koval 
Sodetv. While it was held that the proper spokes- 
men (or sdence were its most eminent studentsi, no 
body could have been more suitable for selecting them 
than that which annually selects for the coveted dis- 
tinction of Its membership the fifteen most eminent 
men of sdence still outside its ranks (For it is 
obvious that no woman could be included in that 
niunber.) But if the spokesmen are to be reprcsenla^ 
live delegates, no boay could be less suitable If 
the character of the sodety is to be maintained, 
exduslveness must be as essential a part of its con- 
stitution as indusiveness must be of anv representa- 
tive body. By its very nature the Royal Sodety can 
never represent any but a small fraction of scientific 
workers; it cannot represent the fraction which, 
beoiuse its work lies in the future rather than in the 
past, is most likely to be affected by any proposals 
for change. We all thank the sodetv for what it 
has done; we can express our gratitude best by 
liberating Its energies for those more important tasks 
for which its constitution is adapted. 

Norman R Camprfi 1 . 

Kettlewell, September 20. 


iHlMtioM of Qum SohrtkMit In OMora. 

In Natubb for June 5 Prof. Bayliss advorates, with 
good reason, in view of his valuable woric on guin 
•oludm in shodc, that a trial should be of 

fhoir Intravenous injection in diolera with a viw to 
obtain a more prolonged maintenance the blood- 
pressure than sometimes follows the use of hypertonic 
salines. Last year Prof. Bayliss kindly went nw a 
copy of his paper on gum sedutions m shock, and in 
awiotri^ging it T informed him that I had previously 
read k, and been so strudt witii the possibdities of 
fbe method bring of great value in the very sev^ 
cases of cholera which repeatedly coDafm, ai^ are 
sometimes lost in spile of hypertonic salines, that I 
jhad lost no time in trying it, but, unfortunately, with 
very dtsi^polntipg results. Thi^ letter apparently did 

NO, 3604* VOL. 104] 


not reach Prof. Bayliss, probably on account of 
“enray action.*’ 

With one exception, the cases in which I tried the 
gum solution were rather below the average severity, 
as is commonly the case in the rainy season, wbm 
the trial took place; yet several were lost whs^ I 
should have expected to have recovered under hypo- 
tonic salines Still more striking was the fact tnat. 
instead of the great relief, often resulting in sie^ 
before the hypertonic saline injection is finished, the 
gum solutions were followed by increasing distress, 
difficulty of breathing, and evanosis, ahich soon com- 
pelled me to abandon their use. In view of the short- 
ness of my trial, I decided not to publish my results 
at once, in the hope that others might he more suo- 
cessful, but I have now learned that my friend, 
Lt.-Col. A. I^enton, LM.S., has extensively tried 
gum solutions in accordance with Prof. Baylits’s 
method at the Campbell Medical School Hospital, 
Calcutta, wheie well over one thoubnnd cases have 
been treated in the first half of this year, and Lt.-Col. 
Leventon has authorised me to 'state that, with 
various strengths of the purest ^m arable up to 
7 per cent., his results have been m entire agreement 
with mine, and he has also had to abandon the 
method. He, too, noted the same distress and 
cyanosis whlc^ I saw, and the unexpected loss of 
not very senous cases under the treatment— clearly 
indicating that ^m solutions do not meet the physio- 
logical needs of diolera cases 

I confess that this failure has been a great dis- 
appointment to me, but 1 believe the explanation to 
be that the gum solutions lead to the retention in 
the circulation of the deadly cholera toxins, which 
are iibsorbed from the bowrl^ in increasing quantities 
with the restoration of tho circulation by intravenous 
injections of large Quantities of salt bolutioa, with or 
without gum. but which are usually sufficiently rapidlv 
re-excreted through the kidnevs and bowels after 
hypertonic saline to avoid dangerous accumulation in 
the blood The fact that T found salines made up 
with freshly distilled water produced febrile reactions, 
indicating that the fever was due to toxin absorption, 
lends support to this view. There is still room for 
considerable improvement In the treatment of the 
most severe toxic cases of cholera, but the hopes 
which Prof. BavUss’s researches in shock led me to 
expert from ^m solutions in cholera have been dli- 
ap^nted. 1 have for long thought that the moat 
promising line of advance is the use of antlcholeraic 
serums, such as those formerK made by 5?a!imbenl 
in Paris and Schurupow in Russia, but which 1 have 
not yet been able to obtain facilities for making In 
Cricutta owing to the. war. Perhaps one of the hill 
laboratories of India could take up this Important 
line of work, and send the serum to be tested in 
Calcutta, in addition to mv system of treating cholera. 

Leonard Rookbs. 


I BBC to thank you for your courtesy in permitting 
me to see the above communication from Sir Leonard 
Rogers. It It unfortunate that the letter to which 
he refers did not readi me, because ft U evident 
that the effect of gum taline in states similar to t^t 
of diolera requires investigation. If the cases to 
which reference is made had been very severe, one 
might have supposed that an excessive viscosity was 
conferred on me blood by the addition of gim. 1 
have made some escperiments on this point, Imt have 
been unable to detect any serious result when gum 
saline has been Injected after the blood has been con- 
centrated by various means. 

It is soMible that the retention of toxins may be 
the explanation, and, of course, the object of any 
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Simple intravenous injection is nittely to keep up a 
nor^ circulation until the remedial Idmts, such as 
the specific sera to whidt Sir Leonard Rogers refers, 
may oe able to produce their effect. The symptoms 
mentioned, however^ suggest to my mind rather some 
mechanical action of the gum. and it might perhaps 
be worth making a trial ot a preliminary saline 
injection, followed later by one of gum s^e, to 
avoid too rapid a loss of the fluid injected. In any 
case, I hope that the experiments now in hand may 
throw further light on the problem and lead to a 
means of avoldi^ the serious disadvantage. 1 may 
mention that in my experimenU gum sfdine was 
found very effective in restoring the renal secretion, 
and 1 am convinced that if it should be found possible 
to use such solutions they would be more permanent 
in tbdr results and lead to the more rapid elimination 
of the toxins, If this takes place through the kidney. 

W. M. Bavliss. 


no MfliMrtb •tmm of itafM itli* ^ ^ 

I OMvava in the issue of Naruas for Afigust si 
an account of the magnetic storm of August ir-fs, 
1919, by Father Cortie, of Stodyhurst College Ob- 
servatory, and note that he lodked out for a possible 
display of aurora on the night oi August ix. ^*But,** 
he savs, *‘the brightness of the moon effectually 
veiled any such appearance, even if it were present,^ 

In these circumstances it may be well to record 
that a fine display of the Aurora Borealis was 
observed here, Cape Breton Island, Nova Scote; on 
the night of August ir. The affected area extended 
far into the souUiem sky. Pulsations of light swept 
upwards to the zenith, res^moUng douds ckiven befoiw 
a hraw wind. Alxx^osk Graham Bbix. 

Betnn Bhreagh, near Badde&, N.S. 

S^fcembcr 5. 


THE WATT CENTENARY CELEBRATIONS. 


A Pketeeleetilo Tkeery of Ooleur VIsleii. 

Reading in tl^ Iftsh Times of to-day (September 11) 
« very brief lemnoe to a paper communicated by Sir 
Oliver Lodge to the British Association, in which Sif 
Oliver suggests that light absorbed in the black pig- 
ment may stimulate certain atoms into radioactivity 
and so cause the sensation of light, I am reminded of 
a theory of colour vision which 1 endeavoured to In- 
vestigate some years ago. The theory is that the 
emission of electrons, probably by the pigment layer 
under light stimulus, is responsible for light-sensation, 
and that where these electrons act upon the cones they 
ei^te odour vision. It is known mat, in the photo- 
dectric expulsion of electrons by light, the range of 
the electron increases with the frequency. Hence for 
violet light the cone would experience a different dis- 
tribution of the stimulus from that for red light, 
and so on. 

I endeavoured to detect a photoelectric effect by ex- 
periments of the usual tort, using a bullock *s eye in 
whkh the pigment layer had been exposed Although 
a fairly sensitive arrangement was ultimately arrived 
at, I failed to detect the sought-for effect, I put the 
matter aside, although urged by some physiologists to 
continue it. 

That the photographic image is initiated in a some- 
what similar manner seems very psobnble. On this 
view much has already been written. J. Jolt. 

Trinity Cdlege, September 11. 


Matbsmtios at tiM University af Strasbourg. 

I have received the programme of the courses in 
mathematics at Strasbourg, which will undoubtedly 
stand second only to Paris among the French univern. 
ties. The Institut de Machdmatiques, which forms 
part of the Facultd des Sciences, is to have five titular 
professors and three **mattres de conferences,'* and 
offers complete graduate and post-jpaduate courses. 
The professor of analyte tuAHteure and director oi 
the institut I# M, Maurice Vntehet. MM. VaUron, 
Vlllat, and ^sclangon occupy respectiv^y the dudrt 
of calculus, ratiooal mechanics, astfooomv; the 
chair of geometry has not yet been filled. 

While English mathematidans are fully appredbtive 
of the work of their French conffh^es, ^e Ftench 
^versities, where students of the other nations of 
the WofM l^ve flocked, haye in the past been g little 
by English msthematlttl students. An 
ztUOTt dould not do better spend one of 
France, where he wUi find 
•votyfaciUty and encouragement, and a very warm 
welcome. H, Brton Hrtwood. 
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T he Watt Centenary Celebrations in Birming* 
ham Imst week were full of interest, and the 
presence of rq>resentatives from the Uni^ States 
of America, Australia, France, Japan, and Sweden, 
as well as a cordial message from Norway, bore 
testimony to the honour in which the memory of 
James Watt is held throughout the world. At the 
inaugural meeting on Tuesday, September 16, the 
Lord Mayor (Sir David Brooiu), in welcoming the 
visitors (among whom were Mrs. Gibson Watt 
and Miss Boulton, direct descendants of James 
Watt and Matthew Boidton), said that it was 
fitting that Birmingham shoiUd wish to estaUiitii 
a permanent memorial to the man whose dis- 
coveries and inventions had done so much for the 
city of his adoption. He thought that the pro- 
posals as to the form which the memorial should 
take would commend themselves not only to Bir- 
mingham citizens, but to all who really appreciated 
the work which James Watt and his associates 
had accomplished. It was proposed to endow a 
** James Watt Chair of Engineering'* at the 
University of Birmingham, for the prosecution of 
research in the fundamental principles underlying 
the production of power. He hoped that the 
suciress of this part of the scheme would curly be 
placed beyond doubt. In addition to this it was 
very desirable to have in the city a suitable build- 
ing to house examples of the woric of Watt, 
Boulton, and Murdow, and the relics which these 
men had left behind*^ building which might 
also be a suiuble meeting place tor sdentific and 
technical societies. 

An address on “The Rise of Engineering Manu- 
facture “ was then delivered by Prof. F. W. 
Burstall (professor of mechanical engineering in* 
the University of Birmingham). Before the i^dle 
of the eighteenth century a high degree of skill 
in metal work had been attained, but lack of 
power restricted the scale on which woric could* 
be deme. Prof. BurstaO directed attention to the 
fact that Boulton and Watt were looke<hupon as 
the first twUders of steam engines^ but their worit 
in starting a system of co-ordinated manufacture 
had genetxJfy been overlooked. He b^eved that 
both dm ooMfdons of wodc and the qiAl^ ot dm* 
woriemen to^y were considerably in a^mtee 
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tboM of ooe hundred years ago. There was no 
^ ikdihno d that the highly-skiUed worker would 
over be replaced by a machine, but for the vast 
'number of unskilled workers madiinery meant 
modototious work. For the latter the provision of 
mea n s of healthy recreation was of vital import- 
ance. 

Then followed a lecture by Prof. HeIe*Shaw on 
James Watt and Invention.” The lecturer 
emphasised the importance of inventions, and ' 
remarked that in the late war the country was 
many times saved by our own inventions, which 
were brought into ^ing under the stimulus of 
patrioUsin and the j^n^uragement given by timely 
organisation. He made the suggestion that, as 
Watt was so pre-eminent as an inventor, the 
proposed James Watt chair should be a chair of 
Invention instead of one of engineering. Such a 
chair would be unique and worthy of James Watt 
as a new and original departure. 

In the afternoon an impressive memorial service 
was held at Handsworth Parish Church, where 
Watt and his associates worshipped and were 
buried. Adjoining the church is the memorial 
chapel in which stands the famous Chantrey statue 
of James Watt, and there, aftei the singing of 
the anthem "Let us now praise famous men,” the 
Lord Mayor of Birmingham laid a laurel wreath 
at the fool of this statue. The address was 
delivered by the Rev. Dr, E, W. Barnes, Canon of 
Westminster, who claimed that "il was especially 
fitting that Birmingham should honour James 
Watt, for it was there that he perfected his stcjvm- 
engine; there he found workmen of sufficient 
skill to carry out his designs ; there he found in 
Boulton the friendly capitalist of whom he was in 
need ; there his fortune was made ; and there he 
died in honourable old age. Throughout his life 
Watt was a religious man. He had not the 
temper or Interests of a theological partisan. His 
attitude was that of a philosopher^ conscious of 
the complexities of social organisation and of the 
inherent difficulties of government— a man of 
science, fully understanding how immense were 
the distances that shut us in, and not unconscious 
of the danger of unduly dogmatic speculation as 
to the unknown.” Dr. Barnes compared the good 
and evil resulting from Watt’s genius: "We 
were, owing to Watt’s inventions, using up coal 
at a dai^rously rapid rate, and when it was 
gone the industry and the workers which the coal 
sustained must pass to other lands. The desire 
for more motion and for barren luxuries had 
crowded life and wasted toil, taking largely from 
man's mental freedom and physical rest And of 
all barren luxuries by which man wasted Watt’s 
legacy the worst was war. Wc could thank 
God ainoeurely for Watt’s discoveries and the 
mechanical revolution to which they led, if 
we remembered that it was the political 
aagadty and moral wisdom of men that had been 
at fault In the last century mechanical progress 
ao outstripped spiritual growth that disaster 
veaulted. m default of security gained by 
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ligsous idealism, the better men and the best races 
would be eliminated by war, and we should be 
left with moral degenerates, dever, indeed, in the 
invention and control of machines, but destitute, 
and even contemptuous, of spiritual energy.”^ 

After, the service the visitors were entertained 
at a garden party at Heathfield Hall by Mr. 
George Tangye, anid much interest was shown in 
Watt’s famous garret-workshop, which has been 
preserved in the condition in which he left it a 
century ago. 

On Wednesday morning, September 17, the 
proceedings were presided over by the United 
States Ambassador (the Hon. J. W. Davies), and 
an address was given ^ Sir Oliver Lodge on 
"Sources of Energy.” Tlie lerturer, in his most 
attractive and vigorous style, dealt mainly with 
the possibilities of intra-atomic energy. The 
stock of energy of this kind is prodigious, but it 
is at present almost entirely inaccessible, and the 
lecturer speculated on the possib^ities of its use 
in the future 

This was followed by Prof. J. b. Cormack, 
Regius Professor of Engineering in the 
University of Glasgow, with a paper (written in 
collaboration with Prof. Barr) on '^The Model of 
the Newcomen Engine repaired by James Watt.” 

In the afternoon, visits were paid to some James 
Watt engines, one at Ocker Hill being shown in 
action. Hcrt Watt's original indicator was seen 
at w'ork, and indicator-diagrams taken on it were 
distributed among the visitors. The occasion was 
one of unique interest, vividly Impressing the mind 
with the genius of the great engineer, and at the 
same time bringing home the vast developments 
which a century has seen in the applications of 
steam-power. 

In the evening about 300 guests assembled for 
the centenary dinner at the Grand Hotel, the 
Lord Mayor presiding, and the American Ambas- 
sador and the Chonedbr of the Exchequer being 
prominent in a gathering of distinguished men. 
In proposing the toast of the “ Houses of Parlia- 
ment,” Sir Oliver Lodge insisted on the vital need 
of the encouragement of scientific research, not 
by an ad hoc bureau in London, but through the 
universities throughout the country. He coupled 
with the toast the name of the ChanccUor of the 
Exchequer. "They in Birmingham had an affec- 
tion for Mr. Austen Chamberlain, and they in the 
University of Birmingham regarded him with 
affection because when he last held his present 
office he increased to them a Government grant 
which subsequent occupants of the office had 
followed up. It would be wisdom for this country 
to lavish money upon the universities. Economy 
was necessary, but it did not pay to cut off the 
best part of the money grantra to the uni* 
versitics.” 

Mr. Austen Chamberlain, in replying, spoke of 
the difficulties of a Chancellor of tiie Exchequer, 
especially at the present crisis; but be was sym- 
pathetic. University education was one of the 
things that seemed to him to require generous 
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treatmeat, and he bad eodeavoored to ent ure that 
university grants should be increased — not merely 
fay a temporary increase which was ghren to repair 
the injury done by the war^ but by a permanent 
increase. That expenditure would grow as they 
could afFord it, but they must not expect the 
Iroveromeat to move too far. People might be 
enthusiastic men of science and devoted sons of 
universities on Monday, but on Tuesday, when 
he presented the budget, they were taxpayers, 
• The Government would do its share on 
one cooditipn only — that the towns did their share 
also.” 

The toast of “The Navy, Army, and Air Force,” 
proposed by Mr. Gilbert C. Vyle, was replied to 
by Admiral Sir G. G. Goodwin, who acknowledged 
the debt of the Navy to Watt, and by Colonel 
Barraclough (professor of engineering in Sydney 
University), the latter expressing the opinion that 
**if the agitator, the profiteer, the man who was 
inclined to relax his labours, could all come to 
Soho and live, as the visitors to that commemora- 
tion had done, with the memories of Watt and his 
co-workers, they would go away with a higher 
sense of their responsibilities to themselves and 
to the community of which they formed a part.” 

The American Ambassador proposed the toast 
of ** The City of Birmingham ” in an admirable 
speech, in the course of which he said that one 
date in the summary of the important events in 
the life of James Watt was that of the American 
Revolution. ”The ideas that the revolution 
embodied had not lost their force. But, great as 
that revolution was, and important as Americans 
believed the date to be, he was reminded that it 
was the year of an even greater revolution — the 
year when James Watt made his invention a prac- 
tical success.** 

The toast of ‘*Thc Memory of James Watt” 
was proposed by Prof. Burstsm, who emphasised 
the value to James Watt of the strength and co- 
operation of Boulton. 

Prof. Rateau brought tribute of honour and 
appreciation from science and labour in France 
to the memory of the great man in whose honour 
th^ were met that day.” 

On Thursday, at a special degree congregation, 
honotary degrees were conferred by the University 
on the American Ambassador, M. Auguste Rateau, 
Prof. Archibald Barr, Sir George Beilby, Colonel 
Blackett, Engineer Vibe-Admtral Sir George 
Goodwin, and Mr. F. W. Lanchester. It was 
much regretted that Sir Charles Parsons was 
unable to be present. 

On Saturday representatives of the Chamber 
of Commerce, the Unhrersity, and engineering 
workers in Birmingham formed an impressive cro- 
oession headed by a model of a James VVatt 
engtoe. The interest taken by the workers them- 
acme in the memory of Watt is perhaps the^most 
encouraging feature of the oommemoradoo, for 
thf* future depeifda very largely on the attitude 
oc organised labour^ and there is no doubt that 
( many of the leaders of labour take an enlightened 
view of the cdudational needs of the country. 
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PROF. }, W. H. trail, R.RX’ 

W E regret to record the death on 'Sep»> 
tember i8 of Prof. Trail, who for forty-two 
years held the R^us chair of botany in the Unh* 
versity of Aberdeen. Carrying his six^-ctf^bt 
years with uncommon vigour, he lectured twke 
daily to the overcrowd^ dasses of the 
summer and he seemed in July to be in the enjoy- 
ment of his usual health, so that it was with a 
shock that his friends heard of a serious opera- 
tion. At first he rallied, but then rapidly sank. 
Those who knew him could %ardly imagine for 
him any other end than th^f be should thus die 
in harness. 

Prof. Trail was a marked figure in Aberdeen. 
Orcadian by birth, he was the son of Dr. S. Trail, 
professor of systematic theology in Aberdeen, and 
moderator of the General Assembly in 1S74. He 
graduated with highest honours in natural science 
in 1876, and took his M.D. in 1879. In 1873-75 
he travelled in Northern Braxil as naturalist to an 
exploring expedition, and used this opportunity 
for malnng a special study of Palms, of which 
family he had an expert knowledge. His results 
were published in a series of papers ”C>n the 
Palms of the Amazon Valley,'* contributed* to the 
Journal of Botany, On his return at the age of 
twenty-six he was appointed to the chair of botany 
m succession to Dr. Dickie. He held that post 
till his death. 

Prof. Trail's work was marked by extreme 
accuracy, and guided by a keen sense of duty. 
Once a specimen was collected, he felt the obliga- 
tion to make the most of it. The resuFt of such 
work, extending over so long a period, has been 
the amassing of an enormous record of facts relat- 
ing esp^ially to the native flora. The Scottish 
NafuraHst was one of the chief channels of his 
publication. There he produced a series of papers 
on Scottish galls and on leaf-diseases, which will 
provide rich material for those who follow. His 
mind was attracted by fact rather than by theo- 
retical construction. His knowledge of those 
details which he studied was singidarly wide and 
exact. For instance, having noted the inconstancy 
of floral construction in Polygonum aviculare, he 
monographed a single plan., and found as many 
as lao distinct variations in number and relation 
of the floral parts borne upon it. He was rather 
^uctant in publication, but he was most generous 
in imparting his knowledge bv correspondence, 
thus suggesting the stores that fav behind. These 
were most readily revealed to the botanical visitor 
to his house. 

Prof> Trail w-as thoroufi^ly typical of Abeni^,, 
vigorous, self-reliant, with a stroi^ sense of duty, 
and a touch of austerity in its performance. 
Brought , up tn the granite dty, he took a buge 
hand 10 the guidance of education there. Not onlf 
was he a leader in the University itself, but hC also 
took part locally in directing that secondary educa- 
tion which forms the natural foundation for the 
higher learning. FOmadf son of a professor and^ 
moderator, be married a of dve iate 
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Prof, Milligan,, who was also moderator of the 
GcMral Assembly, and clerk of senate in Aber- 
deen, and he leaves a son and three daughters. 
Thus truly the spirit of Aberdeen University was 
bred in his bones, and inspired him ihrouchout 
his life- F. o. B. 


NOTES. 

Sift RiCUiVim Glazebkook's appoinunent as Dire<'tor 
of the National Physical Laboratory expired on 
S^tember 17 on his attaining the age of tiixt>-five 
Sir Richard hud held the post with distincUon foi 
twenty years, having been appointed on the founda- 
tion of the laboratory by the Royal Society m 1899. 
For the first two jears the wotk of the laboratory 
was carried out at Kew Observatory by the staff of 
tbe^ observatory with the addition of three scientific 
assistaats, income was approximate! v 5000^. 

per annum. Soon afterwaids Bushy Huum.* became 
the home of the laboratory, and ah its work extendi 
additional buildings were erected in the groundh At 
the present time these buildings probably provide a 
space twenty tunes that of Bushy House, and the 
staff now numbers about five bundled, nearly two 
hundred of whom are women. Ihc ordinary expendi. 
ture of the laboratory just before the war was about 
40,000/. per annum. During the war it tost* to 
110,000/. per annum The rapid growth of the in- 
stitution is the bcht pro<if that it met a real need, and 
that it met it efficiently It owes its success to tin 
adminlstratiye powers of ilie director and to the skill 
he exercised in his choice of the men to fill the earlU r 
appointmenU*. Without exception, those num have 
distinguished theinbclvos by their scwntific work and 
have contributed largely to the reputation the labora- 
tory now enjoys. Eighteen months ago the laboia- 
tory was taken over by the Department of Sciintifir 
and Industrial Research, and, according to the repoit 
of that Department for iqi8r-iq just issued, 154,000/. 
is allocated to it for the cunent financial \ear 
Although the laboratory does not attain its m.'ijorit\ 
under Sir Richard’s directorship, he has had the 
satisfaction of rearing it to a viscous manhood, and 
he will from his Cambridge honie watch its growth 
under Government auspices with inteiest He is suc- 
ceeded bv Di, J. E. Petavel, professor of engineeimg 
in the Victoria University of Manchester 

Circular No. 3^ dated .September i, issuid b\ ihe 
Mcteorolt^cal Office, mentions the retirement of 
Rear-Admiral Sir John F. Parry and the appointment 
of Rear-Admiral F, I-earmonth, (J.B , uho suc- 
ceeds as Hvdrographer of the Navv, and consequenlH 
as an eac-oj 5 i«o member of the Meteorological Com- 
mittee. A conference of meteorologists will bt- held 
in Paris on September 30 and subiajquent days, fol- 
lowing the conference in London of the meU orolos^ists 
of the British Dominions from September 23 to 27 
A note is given relative to the time of occunence of 
minimum air-temperature on the grass. The observa- 
tions at Cahlrcivecn have been himdled to test a sug- 
gestion made that the grass minimum for the night 
IS frequently reached between sunset and 2ih. Since 
April I, 1917, tho grass minimum at Valencia has 
been set at iffiu. and read daily without disturbance 
at iih. Out of 850 observations made to June, 1919, 
the number of occasions on which the phenomenon 
was observed was loi, which seems to be account^ 
for by ft dmidy to overcast sky setting in during the 
eradagi foWowed by rsini mist, or drUsle, with a 
wiad^ modmte force having a southerly component, 
tlqi previ^y. between ish. and aih., being com- 
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paratively clear- The effect of terrestriar radiation is 
clearl) to be traced In the foregoing explanation. 

From the September issue the Terbnica/ Supple^ 
rnent to the Heview of ihe Foreign Press, formerly 
issued by the General Staff of the War Office, is to 
be known as the Technical Review, With the same 
organisation and staff it vvill continue to provide a 
digest of the technical Press of the whole world for 
the benefit of engineers and manufacturers At 
pH'sent the articles in it consist cither of abstracts 
or of titles, aith occasional short accounts arranged 
under the heads • - Engineet mg construction and 
transuoitatiun, mechanical engineering, mining and 
metals, shifibuilding nnd marine enginet'rinp, elec- 
trical ongineoiing, .leronautics, chemical engineering 
and industry, miscellaneous, recent publications, and 
<ngim*enng index The review ptovidcs for en- 
gineering in general the information a^ to recent 
progress ^hich has been available for electrical en- 
gineoring for some years in Science Abstracts, and for 
chemical engineering in Chemical Ah**tracls, as well 
as in the abstiacts published bv tho Chemical Society 
.ind the Societ} of Chemical Industry 

An important collection of Lveamidos and Hes- 
pc^ndae has recently come into th<* posst'ssion of Mr. 

J j. Joi(cy, and is now nt the Hill Museum, Witk*y. 
This collet^ion was made by Mr. Hamilton H. Drucc, 
who is well known as one of our greatest authorities 
on lh( Lyesenidse «ind Hespeiidie A gieat many 
t\p('s of scK*tM‘s described b> Mr, Druce, as well as 
many of the types of Semper, are contained in the 
tolketion Entomologists desituus of compaiing anv 
spiMimens in this collection are invited to write to 
the Curator, the Hill Museum, Willey, Surrey 

riiROr<*ii the courtesy of the Corporation of 
London, a aeries of fortnightlj lectures on industrial 
piobloms will be deliyeied at the (iuildhall at 
4.30 p m . commencing on October 7. The speakers 
yyil! include Mr R J P Bimn, Prof Ripper, Dr. 
Russell Wells, the Right Hon Sir Auckland Oeddes, 
Sir fjeorge Paish, and the Right Hon I-ord Kmmotl. 
Titkels for this series c.in bo had on application to 
the Secietan, Indusliial League and Council, t)6 Vic- 
toria Stroi't, S W.j 

Ihf New York conespondent of the Daily Mail 
3 nnounce 8 that, on September iK, Mr Roland Rohlfs 
leached an altitude of 34,610 ft in seven Ly-elf^t 
minutes in « 4(K).h p Curtiss triplane. The flight 
WHS observer! bv officials of the Aero Club, who sealM 
Mr Rohifs’s instruments, and, yvhin Ih^ landed, sent 
them to Washington for verification. The jirevious 
rc»c<ird for altitude was that of 30,500 ft. attained by 
Capt l^ng and Lieut. Blowes m January last, (See 
Naiurp, Januaiy 9, p. 369) 

It was announced by Sir Robert Hadfidd at the 
autumn meeting of the Iron and Steel Institute, whidr 
(^ned on September iH, tliat the Prince of Wales 
had consented to become an honorary member of the 
Institute Dr, Federico Giolitti, formerly professor 
of metallurgical chemistry and metallogiaphy at 
Turin, wns piesentcd with tht* Bessemer m^al for 
IQ 19 in recognition of hi^ bcrvicea to the science of 
metoElurgy. 

A lAROK neolithic graveyard, of the Lo Tine period, 
has been found b> Dr. B. Schnittger at Gestilren, in 
Vestrogothia. Two quadrangular and ten circular 
stone enclosures were set orv a gravel esker and 
covered by smooth slabs. The bones were burned, 
and In hollowrs or urns. Similar graves are known 
at Halld>y and other places In Ost^othia, but these 
are the ftrst discovered in Vestrogothia. 
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The ScanSInavian Aaaodation for a Tropical BSo. 
logical Station ha« deckM to tend an eapwtion thts 
autumn to select a site for a reaeardi atanon to study 
marine biology. On Th. Mortenaen, who is chairs 
man and founder of the asaodationi i^l lead a small 
party including probably Dr. Nils Holmgren and a 
botanist. Th^ will visit CeUbes, Nora BomeOy 
Amboina, and New Ouinea. 

Prof. G. T. Moroak will deliver the Streatfeild 
memorial lecture at the Finsbury Technical College 
at four o’clodc on Thursday, October a, taking as hts 
subject ''Applied Chemistry in Relation to University 
Training.*' Admission will be free. 

In the Canadian Fteld-Naiuralvst (vol, xxxiii., No. a, 
May, 19 ^)t Mr. F. W. Waugh, of the Geological 
Survey, Ottawa, gives a careful account of Canadian 
abof^inal canoes. The types of these are found in 
separate regions — the Eskimo kayak and umiak m the 
north, and to the south that of the birch-^rk canoe. 
The latter apparently reached Its perfection in the 
Algonouian urea, a region extending from round the 
Great Lakes and some distance westward, to the mari- 
time provinces and the Nei^ England States. This dis- 
tribution was largely determine by the range of the 
canoe birch (Veiura ^apyn/sra), which extends prac* 
tically from the Atlantic coast to the Rockies. The 
disappearance of the birch southward Is indicated by 
the inferior canoes of elm, buttonwood, and basswood 
bark built by the Iroquois of Central New York State. 
This latter type was heav]^ inconvenient for portaging, 
and usually snort-lived. Practically everywhere within 
the region of Algonouian influence proper the birch- 
bark canoe was essentially the same, such differences as 
occur concerning mostly the shape of bow and stern, 
which has evidently b^n derived almost exclusively 
from a single pattern, with local variations in the 
amount of curvature or recurvature, and the method of 
decking over at Che ends, where such a device was 
employed. 

Prof. Chilton has published some notes of interest 
on destructive boring Crustacea in New i&ealand (N Z 
Joum, Sci, and vol. il., no, i). The well- 

known European Chelura Urehrans fan amphipod) and 
Lnnnona Ugnorum (the "gribble,** an isopod) are 
active destroyers of ^er-tlmber in the southern seas, 
and the latter devours also the insulating material of 
submarine teleOTaph cables. In addition, an Austra- 
lian isopod, Sfhaeroma quoyana, burrows into sand- 
stone rock as well as into timber. 

In the Annals of the Natal Museum (vol. Iv., pt. i), 
amon|[ several interesting aoological papeH, one on 
the wing venation and respiratory system of certain 
South African termites by Claude Fuller is worthy of 
special notice. Details are given of the. relation be- 
ta'een wing nervures and primitive air tubes in several 
genera of termites, and the student of insect trans- 
formations may obtain much Instruction from Mr. 
Fuller's demonstration of the development and unfokU 
Ing of the wings from the larval and nymphal rudi- 
ments. 

Dr. Victor £, Shklford writes in the SamUfic 
Mon^ly of Auguft last on the general question of 
the waste involved In the discharge of domestic and to* 
dostrial sewage into the sea and rivers. Exparimanfal 
methods for testing the effect on fishes of i^trious 
•ubstaaces In solution have beeti devised. The 
Mgfctiott emploved was the turning away of various 
id^ of ifisn from the part of a large taidc where 
f the eontents of the water in the toxic substance was 
above or below tiie normti amount. The senslblHty 
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of fish to ludi comfioundi as ooeor ht waste material 
is thus riiown to be greater than has MtikertO beett* 
su{^>oied, thus an increase in carbon dleaide of a 0,0. 
in one litre above the normal caused the turning* 
away reaction. A low oiygen content was also detn« 
mental, and this was usuiuly found to arcompany a 
high carbon dknida content The waste substanoss 
resulting from gas-production works and from muni- 
tions processes were also studied, and U was shown 
that tMse substances, thoufA almost tnsoiubis, durf 
very marked efiects on fish-life. References to papers 
published by the author and his rolleaguss are given. 

Vol* xxv. of the “ Rapportf et Proebs-Verbaux 
issued by the International Council for the Explora- 
tion of the Sea deals with the ad ministration fc^ the 
years 1916-18. The usual fiflhM contributions were 
made by the neutral coun^V Denmark, Hollandt 
Norway, and Sweden, and o^Great Britun for tbs 
years 1916*17 and for 1^18-19. Some fishery Investiga- 
tions were carried on In Scandinavian waters, and a 
hydrographical bulletin summarising tiie resuks so 
far obtained is being prepared. The influence of the 
war on the fish population of the North Sea is dis- 
cussed, and the opintoSi expressed that the stock 
of certain kinds ot fish is undergoing considerable 
changes. " It is even within the bounds of possibility 
that the previous Indications of * over-fishing ’ may be 
r^laccd by Indications of ‘over-population” of fish." 
The testing of such opinions is regarded as g matter 
of much importance, "New points of view even as 
to restrictive laws may be expected as a result of such 
investigations." There is, however, no indication that 
such work is being seriously undertaken, and the 
"accumulated stock," if it exists, must soon be 
seriously diminished by the intensive trawling which 
may be expected very aoon. 

\ DBTAtLXD report on fruit culture in Maliwa by 

N. Milsum (Bull Dept Agr., Fed. Malay States, 
Jo. 29, Kuala Lumpur, 1919) h^ recently appeared. 
The story that is told here or written between the 
lines might be told of most countries of the eastern 
tropicb, or, mdeed, of most countries where the 
population that is likely to consume such fruit is 
small and migratory. The native of the country is 
content with the fruit that is easily produced there 
and already well known (in this case the durian, 
mango, sapodilla, mangosteen, jak, etc ), and has no 
desire for others. The migratory European planter 
does not think it worth his while to grow fnut that 
he may not remain to consume. And, lastly, and 
most important of all, thd profits of the established 
industries (here largely nibbi»-) are greater and morw 
certain than those of fitiit oiiture, so that no one ll 
tempted to grow fruit commercially. The res^ is 
that the resident in the country is reduced in geberal 
to bananas, pineapples, mangoes, and a few more, 
and these usually not of the best quality. What Is 
really required, and shows real possibiHtles, is the 
improvement of those fruits that are alr^y cul- 
tlvated rather than the introduction of new ones. 
The resident, too, must be prepared to pay a g<M 
price for a good article. A Mtailed account is ^ven 
of many different fruits and how to cultlvata them, 
but littio attempt is made to discrimlfifde between 
reaily first-class fruits, such as banmiR, mango, or 
ptneappla, and inferior fruits sudi as rambutan or 
rose-a(q>le-rin«eresting fruit to tastia onoe Itr a whlM;^ 
but not fruit that hnyone i< fikety to wish to cultivate. 

Tkx Memoirt of the tndlaii Muaeum (vd, vS.,' 
No. a, July^ 1919) contains an Intereltlnd paport 
entitiod "Obaervatlons on the fihells of dto Famlhr 
DoW^" bf B- W. V r e div b ^ i ^ Vm mmmV 
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iOqttBptid by' MAwn excellent pUtes reproduced from 
trfwtpjreph*, n which the feature* of four of the 
prlfllclpal ipecte* of DoHum are weU ihown. The 
auterial dealt with is largely contained in the Indian 
Mueemi. and includes several specie* of Dolium and 
hf Pbrula. A very welcome and important feature is 
a ravlaw af the loeiil occurrencei of epedes belqngin{{ 
txi’tiieM two genera, from which it appears that the 
MUS Dclium is not known In formations older than 
the OHgocene, the greater number of fossil representa. 
tives being Ufi^ Miocene and Pliocene; it seems 
to have reachea the climax of ittf development at the 
present day, Thejjenus Pirulo, on the other hand, 
la known frexn Cretaceous times, and the fossil 
tpeefes are more numerous than the recent ones. In 
mscussing the synonymy of certain of the species of 
Dolium, the author brings forward home excellent 
][ arguments in favour of the selection of specit^c names 
of long-established usage and tradition instead of the 
adoption of names which, though earlier, are not 
always to be trusted; for, as the author points out, 
there is always the risk of an industrious biblio- 
grapher discovering some forgotten monograph of 
earlier date than the one relied upon ns final This 
is only one of many cases, both of generic and 
specific names, which can be cited to show that a 
rigid application of the law of priority is not alviavs 
to the benefit of science. As has b^n pointed out 
bv others, it Is for the International Zoological Con- 
gress to consider the adoption of a list of nomma 
€Oftsefvanda, 


Canada and the Colonies of Bermuda and Nov- 
foundland issue regularly a Monthh record of 
meteorological observations ” under the directorship 
of Sir Frederic Stupart. The record for March has 
just reached us, and It contains a mass of means for 
Wometer, temjwature, relative humidih, precipita- 
tion, wind direction and velocity, and cloudiness For 
chosen stations the hourly readings are given ^hich 
allow of minute examination of the climate The 
detailed observations are “ boiled down ** to give a 
general synopsis of temperature and precipitation for 
me several aistricts and provinces. It is statetl that 
under ideal conditions the means should be derived 
from stations uniformly distributed, but such ideal 
conditions are not only wanting in Canada, and it is a 
common failing dsewhere, if not everywhere Maps 
are given showing difference of temperature from 
average, and total precipitation in inches. The tem- 
perature-marj shows a deficlencv^ of 14® F around 
Alberta and an excess of 6® to the south of Hudson 
Bay. The precipitation is indicated by degrees of 
shading, the heavier falls being well shown over the 
parts bordering the Pacific and the Atlantic Oceans. 


A MORB than usually interesting discussion of a 
typhoon In the Eastern seas by -the Rev. Jos 4 Corwas, 
S.T„ the chief of the Meteorological Division of the 
Weather Bureau of the Philippine Islands, has been 
racsntly issued. The storm is called the "QuanUco” 
typhoon, at it caused the total wreck of ^ 
steamer of that name on the northern sbpte of Tabias 
Idand. The storm is also known as “ the Christmas 
typhoon of 1918,” as it occurred on Christmas Day. 
The typhoon is carefully tracked throughout it* 
ai^ maps are given at frequent intervals. Delai]^ 
observati^ are also given of the movement of the 
Imrc^ter and the direction and force of the win^ 
Sevsi^ plates are given showing the 
by the typhooif. The track of the typhoon is said to 
Be aftogemer abnormal, and this is probably the mo 9 t 
Intarastieg feature, as It contains a warning /or both 
^ seaman and the forecaster. The typhoon is rfiown 
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to have first moved towards the west'by north, then 
to have inclined northwards whilst to the east of the 
central part of the Philippines, and finally recurving 
backward not only to west by north, but to west by 
south, and even to wesUsouth-west. The iJow mov^ 
ment of the tvphoon on December is said, in 

99 per cent, of the cases, to be a sign that the typhoon 
was recurving north-eastward, especially at the end 
of December, and to the east of the Philippines. 
Observations, however, prove most conclusively that 
the movement was m the opposite direction. 
rate of progress of the typhoon was at first about 
It mites an hour, the rate afterwards decreasing to 
4 miles an hour or less, whilst after recurving to the 
wesUsouth.west the typhoon attained Us former rate 
of progress. The vortical calm was probably 
15-25 miles in diameter. The aiea of destruction 
whilst it W9S raging in or near Luzon was about 
8 o“ioo miles in diameter. 

Thx **Algebiatc Cube** is a model illustrating the 
formula (a+by*:a*+3a*b+3<ib* + b*. Imagine a cube 
of edge equal to a + b cut by three mutually per- 
pendicular planes each distant a from one of the 
sidek. The eight pieces into which the cube k divide 
will consist of a cube of edge equal to a, a cube of 
edge equal to b, three blocks of base a* and height b, 
and thre^ blocks of base b' and height a Thus each 
piece represents a single algebraic term, which Is 
engraved on the face o 7 the block. Ihe block a” is 
coloured blue, the three blocks* a*b are vrllow, the 
three blocks ob* red, and the cube b* black The 
model is the lhree-dimeni»iona] analogue of the welL 
know'n Euclidean construction showing the 1 elation 
(a+b)* a* + 2ab+ b*, and should prove a very useful 
aid in teaching young pupils the foundation of the 
rule for the extraction of cube roots The blocks are 
supplied in a neat cubical box, 10 cm. to the edge, 
by Messrs. Barnes and Morus, Ltd., scientific Instru- 
ment makers, Audrey House, Ely Place, London, 
E C.i 

We learn from the British Journal of PhotograpKy 
of September 12 that Mr, Herbert A. Lubs, of the 
colour laboratory of the United States Bureau of 
Chemistry, has investigated the preparation of 
p-aminocurvacrol and its use as a developing agent 
in photography. It Is conveniently prf^r (3 from 
carvacrol by the production of nitrosocarvacrol, and 
the reduction of this by ammonium sulphide. Five 
grams of the pure derivative weie obtained from 
to grjims of carvacrol. As a developer for prints 
^minocarvacrol was found to be as good as meto!, 
p-aminophenol, or p-amlnocresol, and the lasting 
quality of the mixed developer was superior to that 
of ^-an^inophenol, but not quite so good as that of 
the others. This work has been done particularly 
with the view of utilising the abundant source of 
carvacr^ th*at may be prepared from cymene. 
Thymoquinol and p-amlnothymol were also prepared, 
but they proved to be less satisfactory both with 
regard to yield and their behaviour as developing 
agents. 

In Bngtneermg for September la Dr. W. C. Unwin 
gives an account of an investigation he has made cn 
the results of notched-bar tests. Dr. Unwin has 
applied Prof. Martens*! method of calculating the 
“mean error," which differs little from the probable 
error and is easier to calculate, and has taken the 
test results given in the paper on shock tests ty 
MM. Charpy and Thenmrd Hron and Steel Institute, 
1917)1 and Ato those in the British Assodatton report 
for 1918. Dr. Unwin finds that an empirical formula 
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of the form : Work of nipture/area of fracture raised 
to a power n, give* doser ureemtnt with the experi. 
menUd resultf than other formuUs which have been 
empiw^. n ranM from 1*17 to 1-41 for the Charpy 
and Thenard results. Dr. Unwin consk^, however, 
that the results are too few for a safe genmlisatlon, 
and that further progress cannot be made until a 
filter number of careful tests have been made with 
bars of different sizes, the results of which are as 
consistent with each other as those of Chaipv and 
Thenard, the value of whose 1917 paper it would be 
difficult to overrate. 


An interestirm delbription, with working drawings, 
of a Michell thrust bearing aj^ears in tm En^neer 
iw August 39. This bearlim has been made by 
Messrs Cammelt Laird for HVM. destroyer Mackay, 
and was fitted to the port turbine, whilst the star* 
board turbine had a thrust bearing of the ordinary 
type. The pressures on these beanngs were 549 lb. 
and lao lb. per sq. in. respectively, and it is interest- 
ing to note that the oil discharged from the Michell 
bearing was about 18^ cooler than that from the 
otdinary type. Another valuable point about the 
Cammell Laird dedgn is in the form of a thrust- 
indicating device filtra to the bearing This con^tlsts 
of a number of small hydraulic cylind^ers having rams 
which bear against the abutment ring which carries 
the thrust pads. By pumping oil into these cylinders 
the rams force the abutment ring off its seat, and the 
whole of the propeller thrust is then carried bv the 
rams. Thus the pressure in the cylinders is a measure 
of the thrust. On the trials of the Mackay the thrusts 
registered were 59 tons and 56 tons respectively for 
the port and starboard engines, and varied to 61' tons 
and 47 tons when turning. Variations in spe^ wore 
also recorded by the thrust indicator, and give fair 
curves on a graph. This device is likely to be 
extremely valuable In solving problems of propeller 
efficiency and resistance of snips by enabling experi- 
ments to be carried out on the ship itself as well as 
on tank models. 


Messrs, George Bell and Sons^ Ltd., announce for 
early publication a new “Caid Test for Colour- 
Blindn^s,*’ consisting of twenty-four cards devised 
by Dr. F. W, Edridge-Green. Mr. J. Reid Moir is 
publishing through Mr, W E, Harrtson, the Ancient 
House Press, Ipswich, a volume entitled '* Pre-Paleo- 
lithic Mon,” In which will be given an account of the 
flint implements discovered in certain Pliocene deposits 
in East Anglia. The book will also contain chapters 
dealing respectively with flint fracture, the ancestrv 
of the Mousterian palaeolithic artefacts, and the 
Piltdown remains. Messrs, Hodder and Stoughton 
announce for appearance in their New Teaching 
SerU*s of Practical Text-Hooks Chemistry from the 
Industrial Standpoint,” P. C. L- Thorny “The 
Natural Wealth of Britain ; Its Origin and Exploita- 
tion,” S. J. Duly; “Foundations of Engineering,” 
W. H. Spikes; ' “Chemistry and Bacteriology of 
Agriculture.” E. J, Hplmyard; “Applied Botany,” 
G. S, M. Ellis; “Eveivd^ 'Mathematics,” F Sandon; 
“The Mathematics of Engineering,” S. B. Gates; 
“Mathematics of Business and Cmmerce,” O. H. 
Cocks and E P. Glover; and “Geography of 
Commerce and Industry,” R, S, Bri^. ’ The 
list of announcements of the Oxford Unharsih 
Press (Mr, Humphrey Muford) hat Just beep Isiued, 
and contains, among otbe^ the following works 
ifjdedtcsl ScMce ; Abstracts and Reviews “Padio- 
logy nf^ar Cases,” Dr. M. C. Wlntemit*; “United 
Staist Forest Policy,” T. Ise; “Fungal Diseases of 
the Coi^on Larch,” W. B, HileyT^ Effects of the 
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Great War upon Agriculture in the United Statei 
and Great Bntoin,” Prof. B. H. Hibbard; “Arls- 
totelis Meteoroiogicorum libri Q^ttuor^” Roouisitit 
Indioem Verborum Addidit, F. H. Fo(m; “Jfames 
Tod’s Annals and .Antiquities of Ra|affthan»” rated, 
with an introduction and notes, by Dr. W. Crooke; 
and “llie Heart and the Aorta,” Drs. Vaquez and 
Bordet, translated by Dr. Honeij. A new series c 4 
books is to be brought out W the Vnhersit^ of 
London Press, Ltd., entitled “The Education orvtbe 
Future.” It will be edited by Mr. Beiichara Bean- 
ford, who is writing an int oductory volume on “The 
Modern Philosophical Basis df Education.” Other 
volumes of the scries will be “Psychology of the 
Class,” F. Watts, and “The Teaching of Geography,” 
Miss A. Booker. 

Rbadsrs of Nature interested in geology should see 
the latest catalogue (No. 88. new series) of Messrs. 
John Whcldon and Co.. 38 Great Queen Street, 
W.C.3, which contains the titles of upwards of two 
thousand publications relating to geology and 
mineralogy, conveniently classified under the main 
hidings of Geographical, General Geolo^, and 
Economic (Mtnerato;^v, Metallurgy, and Mining). 
The catalogue is particularly strong in French and 
German works. 


OUR ASTRONOMICAL COLUJlfN. 


CouKis.’--Mr. H. Vandertinden has computed the 
following orbit of comet 1919c (Metcalf-Borrelly) 
from observations on August 34 and 30 and Se^ 
tember 5. It differs considerably from that already 
published, but it* evidently more accurate : — 
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The magnitude i. 8-8 on October 3 ; brightening 
slowly. 

Many naked-eye observations of comet 1919b 
(Mctcalf-Brorsenr are reported, so the brightness 
evidently exceeds the tabular value. No revised 
elliptical elements have yet been published. The 
errors of the Copmhagen ephemerls are now quite 
appreciable, so a little sweeping may be necessary to 
find the object. 


The Future of the Tawferr CiRax.— -Mr. J. K. de 
Vos Van Steenwijk has a paper on this subject in 
the September Ohservatory, Some ardent supporters 
of photography think that our transit circles might 
be seraph altogether. The paper reminds us tmt 
fundamental places of the sun and principal fixed 
stars are still needed, but they may safely be left inv 
the hands of a few observatorm. Reference stars for 
photographic plates must also be bbservad, but 
number required may be greatly diminished if por- 
trait lenses with a targe fira are used for the photo** 
graphs. The paper suggests two otiier useful fields : 
(1) A meridian parsJlax Durchmutterun|t; whUe the 
Individual resuns might not be very accurate, probably- 
a good many stars would be .fyund that woqld repay. 



ftirAcf rawarch. (2) It ia dasirable to obtain accurate 
poiili(m« and pro^r motions of at many stars as 
Ot typM M and N. Owing to their non- 
acnnic curar, these stars are more suitable for visual 
than for photographic research. 


HEREDITY AND EVOLUTION. 

T N rOGOnt invetUgutiont on the subject of heredity 
nuich interest has centred around the question of 
the detemunation of sex. In this connection attention 
nwy be directed to jl short but important paper by 
Profs Jao^t Loeb (Proc. Nat. Acad, Sd., Washing- 
ton, vittl. IVs, 1918, pp. 60-2), in which he describes 
observations on the sex of frogs developed from 
parthenogenetic eggs indted to segmentation by the 
imechaniw stimulus of puncture. Twenty of those 
creatures reached ages of from ten to eighteen months, 
several attaining the size of the full-grown, normal 
adult male, to which sex belonged seven of the nine 
the gonads of which were examined, the other two 
being female. Hence it appears that frogs of either 
sex may arise as the result of **artifidal partheno- 
genesis.'’ Cytologjcul study demonstrated the pievencc 
of the full (diploid) number of chromosomes in these 
males, and Prof. Loeb infers that the female is 
probably heterozygous for the sex-character But 
there teems to be good evidence for an “ Indifferent ” 
condition as to sex in some immature frogs at least, 
as shown by the arell-known reseat rhes of Pi of. R 
Hertwig and suggested b} observations of Prof. r.r>eb 
in a former paper of his that the testes of a male 
just after transformation may contain a few eggs 
It if doubtful, therefore, whether sex in frog^ is 
absolutely determined by the nature of the germ- 
chromosomes. 

Individual animals in which the secondary charac- 
ters of the two sexes are combined afford a curious 
puzzle to students of thU question. In the Journal 
of Genetics (voK vii.. No 3) the Rev. J K. Hull gives 
details of a few cases of such “ gynandry " among 
spiders. In one case (CEdoihorax fu^cus) the speci- 
men externally was “completely male on the left side 
and female on the right”; in another (Maeo 
devallii) it w’as “male on the left side, liut not qmi*' 
female on the right,” the apex of the nght palp being 
somew^hat swollen. A third spider {Loph<^ima herbi- 
gradimt) was pcrfectl> male on the right of the 
cephalothorax, with modified falx and palp, and 
female on the loft, but the abdomen showed the 
characteristic female epigyne half-developed on f!^ 
right, the left half of the abdomen being male. Such 
abnormalities, though highly interesting, are so rare 
that It vrill probably be long before they will vieW 
much enlightenment on fundamental problems of sex 
In the same issue of the Journal of Genettn Mr. 
D. W. Cutler describes the spermatogenesis of infer- 
tile hybrids between pheasant and Gold Cam^c 
fowl, and finds that the process Is abnormal : “ The 
failure of the svnapBc thread^ to form bivalent 
chromosomes is e^<k!ntly the cause of stmlity m the 
hybrids." This result is compared with those deriv^ 
from the study o( the germ-cells of other stenlc 
hybrids, In some of which the sex is apparently deter- 
nUned by the sex of one of the parent species, 

A short but noteworthy contribution to this subject 
Is Drs. L. J. Cole and W. A. Lippincott'^ paper op 
fee peUtibn plumage to ovarian wndition m a 
Bailrad Plymouth RoA .pullet (Bhh vd. 

No. 3). This bird, assumed parpally tlw male 
plumage, and the change was found to be due to a 
btrge ovarigh ttmouf-;. though ^ of? 

ww Ilka those St a mate In sh^ 
rasembted han< feathers as regards barring. Thu. 
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the authors believe, dlfferaitiates “secondary sexual 
dimorphism from dimorphism caused through sex- 
linkage sM Illustrated by the barring.” After an 
implantation of normal ovarian tisbue, new feathers 
which were definitely female grew in a few weeks. 

New subjects for hybridising experiments are 
afforded by ^ the northern and southern forms of 
African ostrich, the results of crossing which are 
described by Prof J. E. Duerden (Journal cf 
Genetics, vol. viii., No. 3). These two speaes (or sub- 
spoaes) interbreed freely, and the offspring are fertile 
among themselves and with the parent forms. 
“Everything points to the distinctive characteristics 
of the two bpeties as having bepnrate factorial repre- 
sentation in the germ plasm.” The bald patch on llie 
head of the northern race is dominant to the feathered 
condition ot the boulhem, but in most features 
‘•blcndi*d” mheritanoe is apparent. None of the 
specific characters appear to have any adaptive value. 

The application or Mendellan analysis to economic 
plant-breeding is w’ell exemplified by A. St. Clair 
Capom’b stuQieb {Journal of Genetics, vol. vii., No. 4) 
on <‘arjy and late ripening in an oat-cross and on 
variation in glume-lengths of extracted parental types 
and the inheritance of purple colour in a wheat- 
ifoss (^nttrum polontcuniXelohom). “Earllness” 
and “lateness” m oats are nut sharply Alined 
chanuters; they arc spread over a periM, though 
“the ripening times of the parents used did not over- 
tep ” The hybrids wore more or less Intermediate, 
while in the F, genet ation there was “evidence of 
early, late, and many intermediate forms.” Some 
I remarkable results were obtained from the wheat- 
crossing experiments fn the F, generation a marked 
(hange in the average length of the glumes in 
homozygous long-glumed plants “as compared with 
the average of the parent T. polomcum, under equal 
Londitions, peisists right through into the F3 genera- 
tion ” The inheritance of purple pericarp colour “ is 
distinguished by one cardinal and unaccounted for 
anomaly; segregations analogous to the Fj segrega- 
tion have not been found in the Fa generation ” 

Most students of “Mendelism" would probably 
hold the ojiinion that little remains to be added to 
our knowledge of the classical case of the blue Anda- 
lusian fowl But Dr. W A. Lippincott (A mar Nat,, 
vol In., No, 614) gives reasons for believing that 
*the 1*2.1 ratio is in reality a combination of two 
3 ; I ratios.” and that the condition in the blues Is 
due to the combined action of two faMors, one of 
which restricts the distiibution of the black pigment 
within the feathers in such a wav that it gives the 
rharartoristir blue-grey appearance, while the other 
extends the black pigment to every feather of the bird. 
Somewhat similar suggestions had previously been 
made b\ R. Goldschmidt and bv A L and A. C. 
Hagodoorn According to Dr Lippincott, the birds 
u*«uall\ defined tin “ white splashed with black '* would 
be more correctly described as “blue-splashed.” His 
theory seems largely dependent on the possibilitv of 
“crossing-over” of iteterminants in the chromosomes, 
for which no evidence is yet forthcoming, and he 
admits that “*if these cross-overv should not be found, 
il might at first appear that the interpretation of the 
case of the blue Andalusian is in all probability 
exactly what has been uiggeited from the first, 
namely, that blue is a heterw^gote intermediate 
between the parental types.” 

A noteworthy critical ditcuasion on the factors of 
organic evolution has been' contributed by Prof. L. B, 
Walton to the dmeWcoH NaiwaUst (vol. lii. 'Nos. 6z2^ 
23). He believes that heritable characters In general 
arise from preformed unit factors that may have 
been in existence during long geological periods ; the 
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mod«ro study of tftnetlcs ^vea no mentts of diidn* 
gulshing a new factor from one long In exiatanca* 
He suggeata that die mutadona studied by De Vries 
in plants* and the modlflcadons obtainea by Casde 
in mammals, are due to the comblnadon of pre- 
existing factors, while die famous mutations in nies 
elucidated by Morgan ^*are In the nature of modal 
fluctuadons having no definite cumuladve value.’* 
Prof. Walton’s own definite contribution in this paper 
is found in his summaiy of the (Urecdon of axial 
rotation in Euglena and other Protosoa which **is 
best explainable on the basis of the apparent ea^it- 
west modon of the sun having influence the move- 
ment of the organs of locomotion.” This seems an 
insecure foundation for such a generalisation as the 
author's statement that ” the prima^ factors in evolu- 
tion are environmental, and thus dynamic ’* 

G. H. Carpxntkr. 


CHEMISTRY OF ^^BURGVNDY MIXTURE/* 

T he chemistry of "Burgundy mixture” is prac- 
dcally important, because to give it the greatest 
efficiency ft should possess a maximum fungicidal 
power and a minimum potentiality ft>r injuring foliage. 
The reacdon of sodium carbonate and c^per sulphate 
soludons has been studied by Pickering and by Ravaz, 
but, according to a paper contributed to the August 

J ournal of the Chemical Society by Messrs. Robert L. 
fond and C. Hoberleln, the problem is more complex 
than they considered. The latter authors have studied 
the reactions of copper sulphate with varying piopor- 
tlons of sodium carbonate and of sodium h3mrogen 
carbonate; have determined the amount of absorbed 
sodium cnibonate and the ratio of copper oxide to 
carbon dioxide in the various precipitates and the 
amount of basic copper sulphate in the mixtures; and 
have studied the solvent action of carboy dioxide and 
the change of the colloklai precipitate to a crystalline 
form. As a result of their experimenU Messrs Mond 
and Heberleln conclude that three distinct copper 
compounds are formed when sodium carbonate and 
copper sulphate solutions are mixed '--{i) Insoluble 
hydrated basic copper carbonate (the bulk of the pre- 
cipitate) ; (a) insoluble hydrated basic copper sulphate ; 
and (3) soluble basic copper sulphate m the form of 
a hydrosol; the proporti<ms of which vary with the 
conoltions of precipitation. One molecule of copper 
sulphate is cmnpletely transformed by 0Q3 molecule 
of sodium carbonate instead of the one molecule 
theoretically necessary. In a t per cent, mixture of 
copper sulphate and sodium carbonate (in the propor- 
tion i:oo3 mol.) made at 96 p^ cent of the 
copper Is present as soluble basic sulphate, the basic 
carbonate contains copper oxide and carbon dioxide 
in the ratio 23 * 1, the Insoluble basic sulphate con- 
tains cemper oxide and sulphur trioxide in the ratio 
15 * I, the predidtate contains absorbed sodium car- 
bonate in the proportion of x part to 74 of copper 
oxide, and *53 4 cent, of the carbon dioxide Is 
evolved At hlgh^ temperatures nfore carbon dioxide 
Is evolved, all Mng expelled on bdllng. The amount 
of bade nilphate formed decreases as the proportion 
of sodium carbonate increases, the propoftlw In^solu- 
tion (but not that of the basic camnate) Increasing 
With the amount of free carbon dioxide. At first the 
precipitate is wlvdiv colloidal, but eventuafiv it 
becomes crystalline, the colloklai condition iqiparmtly 
being conditional on the absorbed sodium caibonate. 

transformation is accelerated bv free cqiper suU 
pKsei, carbon dfopckfe, or sodium hydrogen carbonate, 
^ by sodium carbonate or txa per cent. 
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jSTHBR and matter i BEtNG REMARKS 
ON INERTIA, AND ON RADIATION/ 
AND ON THE POSSIBLE STRVCTVRE 
OF ATOMS.^ 

Part IL— Tub Possiu.b Srupcrc a i or Atoms Aim 

THRIR RAXMAnOM. 

H ow, then, are we to explain the dUlerent kinds 
of matter? Here we enter i^on territory so 
recently annexed as to be still very debatable; but 
progress has been and is still being made, and it is 
only through the work o. recent explorers that we 
can attempt to answer the*question at all. It It 
invidious to Mlect names, but 1 must mmtion 
Rutherford, Soddy, Barkla, Bragg, Moselw, Nichol- 
son, and Bohr, among many others. Ifoedey^-^ 
brilliant as any of them, and patriotically self-, 
sacrificing like all our ^lendid youth — was tdlled, 
alasl by a Turkish bullet at GalHpoU; though not 
before he had made an immortal discovery. How 
much more might he not have accomplished had It 
not seemed go^ to evil Powers to impose by force 
their dominance on the world! 

To give a certain and definite answer to questions 
about the structure of the atom is premature. I can 
only state the answer which at present tentatively 
appeals to me and, I think, to others Your professor 
of natural philoscqihy (Sir J. J. Thomson) is^cturing, 

1 see, on Saturday afternoons concerning spectro- 
scopic evidence on this great subject, and he will, no 
doubt, carry the matter further. 

Meanwhile, and very briefly, the idea about the 
atom which at present seems most likely to be on 
the path towards truth is a central positive nucleus 
surrounded by a system of negative electrons* so 
much is pretty certain-while according to one 
theory the system it composed of revolving electrons 
moving und^ an inverse-square law in regular orbits, 
very like the sun and planets. The omitai move, 
ment Is governed by eketrir force Instead of 
gravitation, but the laws of motion, and the per- 
turbations which mav be caused by outside forces, 
are very like those familiar to astronomers. 

According to Moseley's experimental counting and 
Bohr's theory, hydrogen seems to be like a sun with 
one planet, just a positive and a negative electnm, 
the two being equal electrically, but differing in 
inertia, the positive being the more massive, though 
probably for that reason the smaller or more concen- 
trated of the two. Helium seems to have two central 
unbalanced positive charges and two revolving nega- 
tive; lithium, three of eadi; berytUum, four; boron^ 
five; carbon, six; nitrogen, seven; oxygen, eight, 
and to on, according to the number of the elunent 
in Mendclfcfi’s serm--a number something like half 
the number expressing its atomic welgfit. 

The number of positive atoms in the nudeui was 
counted for several elements by Rutherf6n!(, and ^ 
number of negative corpuscles in the orbit was counted 
by Moseley; the two numbers agree. Norma] atoms 
are tiierefere electrically neutral, so tiiat tfi^fr 
extemaf electric attractioo at any reasonable distance 
Is nil ; but It Is supposed that at atomic or mdlecutar 
distances the outer or orbital electrons which can 
Interlodc with those of others determine the atom’i 
chemical affinity and all the diemica! behavfour 0l 
the substance. An atom with one or twti oiifivlil| 
p 1 anetB- 4 et us surmlsfr-would be an active chemlral 
element, a monad or dyad perhaps. An atom with 
a dose-grouped. sdf-co^nM system mnild be an 
Inert clement of the atyon-neon-helhim ernes. Thess^ 
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«Khlbit tbemical properties, perhaps, under 
aaomous pressure. The heavier atoms contain the 
most pertldes, and must have the most complicated 
structure. There is every grade, from th© sunplest, 
hydrogen, with one electron, to the most complex, 
uranium, with nlnety-two. There is room for ninety- 
two elements in the series, and no more. Alt these 
atO actually known except five or six. There are only 
these few unfilled gaps in the chemical series of 
steidents as thus plsmned. 

Radno^aciiviiy, 

A complicated atom has a certain amount of In- 
itabllitv, and may fall down occasionally into the 
next simple grouping, flinging away one or more of 
Its units. When this happens tlfere is a sort of 
atomic cataclysm or explosion ; a projectile and some 
quanta of ene^ are emitted. This is the pheno- 
menon of radio-activity. Uranium after three (or 
possibly four) such eruptions becomes the element 
three (or four) steps down the series, viz. radium. 
Radium after five more explosions becomes apparently 
the well-known and stable element lead, or at least 
something diemically indistinguishable from it, though 
peritaps of slightly alfTerent atomic weight,— what has 
recently been called an “ isotope of lead. That Is 
the kind of statement that without too much rash- 
nets can be cautiously and tentatively made. 

At every serious cataclysm an c^partlcle or atom 
of helium is emitted from the nucl^s, accompanied 
by a j9-particle or negative corpuscle from somewhere, 
usually from the planetary system A sympathetic 
mthereal gush of y-rays accompanies the eiuptlon. A 
deteite unit of enetgy— a quantum or a simple 
multiple of it— 'is emitti^ at each explosion; and the 
remaining electrons then settle down into their new 
of^ts, tto element changing in character and chemical 
propertle# accordingly. 

A catastrophe of this kind can be produced bv a 
sufficiently rapid projectile, an ct- or /5-particlc shot 
off, say, by radium; and a minor catastrophe or 
emission of a ^S-particIe can also be produced by the 
accumulated energy of properly attuned X-raya. 
When an X-fgv or ray of ultra-violet light agrees in 
frequency with the oibital frequency of an electron, 
we can suppose (not without a little difficulty) thaf 
Its energy U absorbed until a quantum has been 
accumulated, and then a jS-ray or excessively rapid 
electron is emitted. 


Remarks on the Quantum. 

In my view, It should not be thought that wergy 
exists in numerical bundles or quanta; the discon- 
tinuity is not really in energy, but in the atom. 
Atomic properties are essentially numerical and dis- 
continuous, and we ought not to be surprised at an 
equilibrium which needs a specific amount of enc^ 
to upset it. The energy must be supplied by Ihe 
^turbing impulse; but in the case of ultra-violet 
or X-ray radiation the energy can only be attributed 
to the (fistoiblng impulse on the principle of resonant 
or syntonic accumulation; for its intensity does not 
ipattar. Nor ought it to matter so long as the tuned 
itnMlse U repeated often enough— a repetition for 
which an extremely minute fraction of a second is 
ample. What matters Is not the brightwss or energy 
of the IncUfent radiation therefore, but its frequency. 
On the other hand, a /J^^ro}c^le cannot effect a «al 
dlstufimoe unfeis it possesses a minimum qiuntum 
q| enetgy; for In that case there is no acc^ulatlon. 

The qpantoin, oontfdmd merely as a finite sti^ of 
anemr, la niso^ttbfe of 

Heirotaacaseof stable^ulHbrium (arimpfe 

pmSufam. or fWk ^ 

oadOqte etgbw which responds to the slightest touch 
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and returns to equilibrium. There is no quantum 
about that. But here is another case of stable 
brium (a brick or block or pillar standing on end) 
which takes no notice of aity but a finite force, and 
r^uiret a finite amount of energy to ups^ it, 
viz. iu weight multiplied by the e^^on of its centre 
of gravity as It revolves round its lower edge; this 
being also the amount of energy emitted when it falls. 
Of there may be a union of the two kinds of equili- 
brium. This rounded rocking flask, for instance, or 
a rocking-horse, may accumulate oscillations until the 
energy reaches a sort of quantum, when it upsets 
and breaks or ca^s an accident. This last is the 
kind of stable equilibrium which we meet with in an 
atom. 

A flying particle below a certain limit of energy can 
alter the eccentricity of an orbit, and may thus excite 
some simple radiations which continue until the orbit 
becomes circular again ; but a synchronous X-ray dis- 
turbance, however Intrinjically feeble, mav prcc§)itate 
a catastrophe; and simple facts of this kind seem to 
be, in the main, remnsible for the general notion of 
quanta of energy. The really remarkable thing about 
a quantum, the thing which makes it so essentially 
worthy of attention, is the fact that it Is a universal 
constant; the same amount of energy is found asso- 
ciated with every kind of matter — the same, or differ- 
ing only by simple multiplication. Hence the notion 
at one time put forward that energy itself might be 
atomic and exist in indivisible packets, like cartridges. 

Hypothetical Structure of Atoms, 

The real facts concerning the quantum, which are 
the result of observation, suggest, when interpreted 
properly, that there are stable electronic orbits in an 
atom, and that these follow a regular law of succes- 
sion, analogous perhaps to Bod^s law of planetary 
distances in the solar system. Spectroscopic evidence 
- -the so-called Balmer’s senes of lines — strongly bears 
out this idea. For there is what is called K radia- 
tion, of highest frequency, apparently due to per- 
turbations of the innermost, the most rapid, ring; 
L radiation of lower frequency from the next outer 
ring; M radiation from a ring outside this; and 
recently there is talk of a J radiation of extra high 
frequency from a ring still closer to tlic nucleus— 
perhaps quite dose to it, part of it perhaps—and, 
anyway, well within the K ring. 

Tile frequencies adapted to bring about an atomic 
catastrophe, or which are emitted during perturba- 
tions, are usually high up in the series of X-ray series 
of vibrations, far al^vc visible light. I assume that 
these frequencies correspond with the frequency of 
orbital revolution, and that the inverse-square law 
I holds good. The more massive the nudeus, the 
greater must be the frequency of orbital revolution 
at a given distance, in accordance with Kepler's third 
law. The square of the frequency multiplied by the 
cube of the radius of the orbit wilt be constant for 
all the orbits of all the atoms of any given substance, 
and will give the attracting force of the nudear centre 
for that substance. 

In other words, this product (or, what clones to the 
same thing, the radius multiped by the square of 
the speed) will correspond with the number of un- 
neutralised positive charM which go to make up the 
nucleus. It will give, in fact, toe number of the 
element in the Mendel^ff series. The K radiation 
frequency from uranium, therefore, must be excep- 
tionally rapid, because the nucleus la so strong. For 
hydrogen, the nucleus of whieli la onlv x/oand of 
that of uranium, the orUtal frequency might be (tm- 
paratively slow, not higher thin the ultra-^let; white 
the L radiation from hydrogen, It Is now thought, 
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may be within the llmltt of the vUbte tpectrum* an 
M eeriei being, peHu^ in the infra-red. 

But how comes it that hydrogen, with only one 
electron, can have a K series and ah L series and 
an M series at alt? Bcdur's dteoty suggests that even 
a single electroii may have altsmam orbitiH-not 
necessarily occupied; and the spectroscope strongly 
suggests that the radii of these lutemative orbits run 
as the squares of the natural numbers 
1 4 9 16 as, etc. 

The frequencies, or reciprocals of periodic times, 
would then be as the inverse cube of the natural 
numbers 

> i A* 

and this is, approoiimately and roughly, what the 
K, L, M senes of spectrum lines corresj^d with — 
with some exertions. 

When a cataclysm occurs and an elt^ctron is 
expelled, it is expdied, as 1 think, with the velocity 
which it possessed in the atom just before It burst 
Its bonds and flew off. For the energy nquired to 
fling a planet to infinity, under an inverse-square law, 
is just double the ener^ with which it was already 
moving in its circular orbit. Its own orbital energy 
is, therefore, the quantum of energy that hat to be 
supplied In order to get a satisfactory ejection Some 
of it ml^t be supplied by the falling in of other 
particles trom their onginal orbits ; for their kinetic 
energy therein would be inversely as the distance from 
the nudeus Hence If K, L, M orbits have the rada 
1, 4, 9, three units of L energy would rraresent the 
fall from L to K, and this added to tne original 
L energy would give the quadruple L energy which is 
to the K energy, and able to eject a K partick. 
Sfmiiarly, a ninefola multiple of the M ener^, eight 
units of which would be acquired by falling to IC, 
would supply that partide with the ejection energ> 
equally well. 

Would an M pardde falling to L be able to eject 
an L particle? f**i"*A ^ unit of energy 

would bo acquired in the fall from M to Lr— that is, 
f M units, ---so altogether | of M energy would be 
transnUtted, and trat, being equal to a unit of 
L energy, ought to be sufficient. 

Menoe, in general, particles may be ejected from 
any ring, either l^ dliect impact from outside, or 
by accumulated disturbance of X^iays, or bv a col- 
lapse of particles from one orbit to the next; and 
from an immense group of atoms, as in a visible 
speck of substance, all kinds of radiation can be 
emitted simultaneously. 

Are we to suppose that there is onlv one electron 
in each orbit, or may several of them distribute them- 
selves Over a ring In accordance with some law of 
subilitv? Both altemativei are possible, and both 
are likely to be found in Nature It seems scarcely 
likely that a uranium atom should possess ninety-two 
different orbits, although it does contain nlnetv-two 
electrons Vet even this number of orbits is possible 
within the dimensions of an atom We need not 
«cdude the possibilitv as taking up too mudi room. 
For, given tne site of the ultfa-innermost or J orbit 
at I, the outer orbit would, on Bbhr’s law pressed 
to extremes, be (9a)* times that radlut-^say. 8^ 
times the site of the innermost orbit; but if this 
Innermost orbit Is near the uranhim nucleus, whkh 
mgy be or, say, 5 times the ra^us of the 

hydrogen nucknts, the bcamdary or confine of the atom 
is some 10,000 times aa far eway ;; leaving, therafi^ 
jupt ropm enou^ for the nir.«ty-two Bohr orbits, 
not more than is required 

ifence, If them were any reason to desire tiiem 
fSMfdiei they oquSd be^mulo room for, 

Sdowteg the atom with "Suaying or ever-ready also* 
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ttOAs likely to confer upon It very aotfm chmticni 
properties. But, so far as I see, to many separate 
orbits are not likely; for there is every prObablUiy 
that periodically, as you ascend me serim, tiie outer 
ring Is not occupied by a single electron, but a 
closed, compact sort of structure of mimy dectrom* 
with very little outsMa affinity; so that we readb 
prnodicafly an atom whkh is cbantlcalfy inaefivs-* 
helium, neon, argon, krypton, etc.— up to emanation, 
or what Ramsay c^led niton. So little cohesion 
holds between such atoms that thiy are able to exist 
as permanent gases, in spile of the high densitv of 
some of them. This, at least, appears to be the view 
of Rutherford and S^dy. Helium only condenses t6 
a liquid when cooled down to near the ebsdute sero 
of temperature. Its cohesion or intemiolecutftr attrac- 
tion 1^ nearly nil. 

A Foitdful Analogy, 

If T attempt to compare the supposed alternative 
orbits in an atom with the known orbits of the tolar 
system, it is mainly to emphasise, provisionallv and 
tentatii^y, and perhaps seml-humoroutfy, the attro- 
nomiral view of the atom, and to bring out btili more 
strongly the resemblances whatever morough differ- 
ences there may be as well. 

I write down the squares of the natural numbers, 
therefore, and underneath put the initial letters of the 
names of planets, with its real distance wrkten under 
each in the same units. 
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The obvious suggestion is that asteroldb should be 
looked for between Jupiter and Saturn, and between 
Saturn and Uranus; but I would not venture to 
predict the existence of any such bodies on the 
strength of this analogy, because you wilt doubtless 
have noticed that no analogue of the planet Venus 
appears in the list of atomic orbits; the scheme pro- 
slias no place for her— a lamentable omission which 
must discredit and, I expect, condemn even the 
analogy Nevertheless, 1 make no apology for intrib- 
during it in order to emphasise astronomical similari- 
ties in the possible structure of an atom. 


QUANTITATIVr INTBRPOLATION. 

On Atomic RadkUton. 

Permitting oursedves fids view of the atom as « 
working hypothesis, we hLve to picture each atom 
at an attrarang centre or nudeus, with a number of 
alternative orbus in regular succession round it, but 
ns>t all necessarily occupied by revolving electrons. 
The atoms of diffmnt elements differ In the number 
of positive units in the nucleus, and in the corre- 
sponding number of revolving ne^dve units; vei fact, 
tne diverse chemical elements in their atomic coo- 
stitution form a definite arithmetical series with 
common difference 1, There U a discontinuity or 
finite step in passing from one element to the next 
in the series; there is no continuous passage from 
one to anotim; hence if the phydea! tranddon or 
mutafiog ever occurs, it must be by soige sort ^ 
sudden convuldoii* 

To extnot law* for thi* hypothatlcal •tamctuiia, Wtf* 
ge$ted by labour* of many worluts, w» may atttnd 
to Uie differestring* of one Iclpd of atoot or we my. 
attMd to dm opniMeadiiig nog* In <gn^t kta^r 
of atom. Badi, lor iattance, ha* an lan*raMirtdng« 
wUdt <t la tbqomknt at to <*0 t^ K 
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bacM>»« of the ihortegt w«veJength«, or to^Iled 
ifiMniiii, wMch its perturbatione emit. And in 
aaceoding the Mmi of elements, as the nucleus gets 
stnmaer by action of units, the electron in this 
nnermost w K rintf mutt revolve faster and faster 
to oounterbeUnoe the greater attracting force. Its 
orUt wjl\ accordingly get amaller and smaller, in the 
proportion proper to the law of inverse square. And 
the frequency will increase for both reasons, t,e foi 
both the greater speed and the shorter journey. The 
ipectrum accordingly, while preserving the same t>pe, 
ascends the ladder of frequency. 

Suppose the atomic nuinixsr, or strength of the 
nucleus In atoms of successive olemenis, inci eases in 
arithmetical pn^resMon N-i, N, N-+ i, etc., then 
the radius of the given type of orbit may shrink in 
the same proportion, so that rN is constant; and the 
jirelodty v ma> increase in the same proportion, so 
that TV is constant; or, in other words, so that the 
numaent of momentum in corresponding rings of 
(Afferent atoms is the same. Theie is good cvi^nce 
that such is the case. The law, so far as it is a lau , 
is styled by Prof. Millikan the atomicity of angular 
momentum. If the value of mvr or differs in 
diflferent rings, it differs by finite steps 
The frequency of orbital revolution will depend on 
V directly^ anrf on r inversely, so the fm|uenc\ 
(vliwr) will increase in the projwrtion of N*; and 
this, in some form of other, is known as Mo^lcvV 
law. 


The energy, in a given t\po of ring. \^ill also 
depend upon N* in different atoms, and is therefore 
simply prc^rtlonal to the frequency. The orbital 
energy !• half the energy with which a particle breaks 
loose (or is driven to infinity) whenever a convulsion 
« occurs. The convulsion can be stimulated bv X-iavs 
or ultra-violet light of the right frequency; their 
energy appears to be stored h\ resonance until the 
critical breaking-up Mint ts reached The ritia of 
emission energy to frequency is a remarkable uni- 
versal constant, and is called h, the quantum It is 
not energ>', but the accumulation or intefjral of energv 
for a certain .time; and it is permissible to >Mnte 
because the emUsion veloritv u fthe 
velodty from infinity) is ^2 times the orbital v«*lo. 
dfy V. But h, or rather h/sir, may also be taken 'is 
representing the orbital angular momentum tnvr 
(more strictly, if the orbit is at all elliptical, niv^) 
for the ring ‘whence the particle came. It would be 
rather convenient if the (mignation h were transfen ed 
to fc/2ir before it is too late; but 1 must lca\e this 
minor change to the approval of leaders in this 
subject. 

1 may pefint out that this constancy^ of angular 
motnentutn in different orbits bean? a curious analogy 
to Kepler’s second law about rate of description of 
areas In the same orbit. And, if a coincidence, It is 
odd that the symbol h should have been used both 
for Kepler’s r^d$/dt and for an atomic quantity which 
Is also ^dBjdi multiplied by airtn, 

Widtin each atom Kepler’s laws must presumably 
hold; so f*/**, or rv", Is constant for the different 
drcular orbits in eath atom ; whence the energy in 
sucoesdye rings of one atom is inwrselv as their 
radii; hence the rliw most likely to eject a particle 
Is the innermost or K ring. ^ ^ ^ . 

This Characteristic constant fV of an elcn^t; Is 
prcttordonal to the central attracting force, and there- 
fore proportkmal to N. Hence it goes up step by 
atep m tne series of atoms, as N does. 


Summary. 

Sr U Moseley’s atomic number, and ^uals the 
electrons, or ^tbe number of un- 
tMdancM po^vq ehar^ In the .nucleus. The con- 
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stant fo” If characteristic of all die rings in one atom 
(N bring constant). The product fu is a constant 
characteristic of a given type of ring in the whole 
seiies of atoms (N going up step by step); but in 
any one atom this moduct rv ascends from ring to 
ring in regular arithmetical stages, the tame stages 
as i/f. 

The product rv* is constant inside each atom, and 
prmeeds by steps from atom to atom; while the pro- 
duct rv is the same for different atoms, but changes 
inside each atom and proceeds by steps from ring to 
ring In fact, \vc may write : — 

For all the Rings tn One Atom, 

Central force . rv* is constant. 

Angular momentum for 
the rings in one atom , rv vc Jr 

Energy for the same . v* oc i/r 

For any Ring in any Atom 

Central foice for .my ring 
in any atom . . . « N 

For the same Type of Rmg in DtJ^erenf Atomi, 

Radius of given t)pe of 
ring in any atom . r « i/N 

Orbital velotSly in ring of 
that type , v « N 

Moment of momentum in 
given type of ring rv is const, as regards N. 

Frequency in that tvpe of 
ring v/r « N* 

Energ^ in same v* cc 

So for a. given type of ring in different atoms the 
otbitul energy is proportional to the frequemy; which 
IS a curious icsult thoroughly consistent with Moseley’s 
law, ascertained by experiments on emission, and 
true, at any rate, for emission energy. The ratio 

emisMon encrgy. 
frequency v/ivr 

So if wc call this h> or a multiple of h, then on our 
hypothesis hjitr Is the indivisible unit of angular 
momentum for an orbital electron. 

The spttd with which an electron is ejected u verv 
high, something like 0*9 of light, so the increase of 
masb at high speeds must be taken into account in 
propounding a reason for the emission of corpuscles. 

RadtaUon Heterodoxy, 

In considering the radiation from an atom, 1 have 
virtually made the hypothesis that so long as orbits 
are circular they do not radiate, but that if perturbed 
into ellipses, with corresponding fluctuation of speed 
— as they would be by the influence of a fiving charM 
passing through or near them — then thev would 
radiate, with the proper orbital frequency, until 
the eccentricity disappeats again and they' resume 
their stable nrcular orbit once more, though, of 
course, they might be so much perturbed as to eject 
a particle. Any one of the rings, If perturbed at ali, 
may radiate and give appropriate spectral lines. An 
external synchronous alternating field will also cause 
them to absorb ener^, even uiough they were not 
radiating anv until the extra energy arrived. 

This hypothesis, if at alt regarded, is equivalent to 
a request to mathmaticians to reconsider thrir theory 
of electronic radiation. Radiation intensity Is known 
to be proportional to the square of accel^tion (Sir 
Joseph Larmor, and to some extent FittGendd and 
Herts, established this), and I must admit that the 
reasoning seems to xnaka thb law applicable to eveiy 
kind of acceleration ; but my rash suggestion ia that 
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it may be only epeedMoeleration that realty e8eoi> 
live, and riot traneveree or curvatunHiocderatloa at 
constant need. Ftar thia will not perturb the lines of 
force holding the electron to the nuckua» but win 
leave them In a constant condition so long as the 
orbit is circular and the speed therefore constant 
There is a recognised difference of the same sort in 
connection with varying inertia; its value is not 
affected by transverse acceleratm» widi the speed left 
constant, but It is affected by longitudinal acoelera- 
tion^ which alters the speed. 

So 1 am in h<^>es that it may be found that this 
latter or speed-acMeration is what Is respondble for 
radiation^ and that mere curvature at constant weed 
in a circular oibit need not radiate at all* provided 
always that the superposition of an external alter- 
nating field of the right frequency may cause absorp- 
tion. Manv of the difficultiee connected with the 
stability of the astronomical atom would be evaded 
if the theof^ of radiation could be modified in this 
way, and the excitation of characteristic radiation bv 
almost anv kind of perturbation of the orbit would be 
intelligible 


Speculations on Radtaiion and Atomic Structure. 

Bohr’s remarkable theory of atomic structure does 
not pretend to be strictly dynamical; it is partly 
empirical, being based on the discontinuitv signalised 
by Planck’s constant, but it is very brilliant, and 
extensively justifies itself b> agreement with facts. 

His expression for the frequency of radiation 
emitted by any element is virtually, to a fair approxi- 
mation, 

« /E\* / I I \ 

where ^ is Moseley’s atomic number N, the number 


of unbalanced charges in the nucleus or the number 
of efectrons in the atom, and where p and q are 
integers^ of which p changes from series to series, 
while the lines in each senes are given by the muta- 
tions of q. For heavy atoms the £ in the above 
formula should be £ mtnia a geometrical function 
of all the other electrons inside the radiating orbit, 
because they will affect the central attracting force 
In this way outstanding discrepancies may plausibly 
be explains. But the remarkable thing is that tl^ 
formula gives the frequencies, not merely relatively, 
but absdutely. For if the experimental values other- 
wise obtained for e« m, and h are inserted, the con- 
stant outside the brackets, called Rydberg’s constant, 
which is qiectroscoplcally determined and known to 
be the same for all el^nents, comes out right A 
very notable fact I 

The above expression for spectral lines not only 
agrees with the Rydberg-Balmer known spectroscopic 
series, and with the ki^ of formula given by many 
pioneer workers, but has been able to predict other 
series which hav^ been afterwards obsermL It also 
accounts for m a iap ljg l w uiow-frequcncy lines which, 
though not obtainable in the laboratory, are observable 
astronomically by suggesting that they come from 
vefV large nlassM <of mghly rarefied gas. For under 
suen conditions the atoms would hive more room 
and could possess far outlying or ultra-}<9vptunian 
electrons, and vet have total substance eaou|^ to 
dhplay their spectra. 

To contemplate the emission of radtatfon/ both 
waves and perticles, we may piditure one of the 
egjipllito elects in a niany>oriMtad atom itcvck or 
aj,- tiMrovAly perturbed by die widden arrival of a 
fprdijpi dbwne ae to preci|Htate it into the neat inner 
fiRgt fieranft die conedtueni Of that ring into the 
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one below, and so on, after the tnamfsr o( the 
for mustard” game with a sertet ol woodeti 
set up on end^ 

Wave^emiasion should accotBpany each tranaltiDii* 
The effect of precl|dtatlng the Innermoat electrott m 
the body of the nucleus is not daert but a oompoi|iMf 
nucleus must be a strangely iateriootad coogloauBrale, 
and an exploeioa seems not unlikely, aspeofailly If out 
of the supposed binding negative sections ^ were 
ejected. The potential gradient ckise to a nucleus it 
prodigious. 

The effect of the errival or departure of a charged 
particle at the nucleus would be suddenly to change 
Its intrinsic attracting force; and this of 'itself wotud 
render all the orbits elliptical for a time, with eccen* 

tncity^^^/ thus exciting radiatioa of several frw» 

quendes. If the radiation ceased when the eccentricity, 
was got rid of, a new drcular orbit would be taken 
up; and thus perhaps discontinuities might be 
accounted for in a dynamical manner. 

The effect of prc^rly attuned X>rays or ultra- 
violet light, if it is to be accomplished through rtoon- 
ance^a^ It is difficult to account for its ind^ndoioe 
of intensity otherwise^seems to require a fair range 
of frequency in those rays; for their effect on a 
revolving electron would naturally be to increase its 
angular speed and so throw it out of tune with the 
p^ticular disturbance to which it initially responded. 
The sectorial area swept out v/cfM increase, the 
radius vector would inciease, the linear speed would 
therefore diminish in spite of the resonant effort to 
increase it-— unless, indeed, under the .peculiar condi- 
tions in an atom, there may be some compromise. 
The alternative would be for the electron to be cen- 
strained, under conditions of stability, to maintain its , 
frequency unaltered, either proceeding In an outward 
spiral towards a position of Planckian instability, or 
t^ng still to obey the law of inverse sejuares by 
increasing the eccentricity of its orbit with given 
axis major until it becomes pracdcally parabolic. 

This could represent an inversion of the process by 
which the electron mav have been originally bound, 
according to Bohr’s theory of what happened before 
the atom became neutral. For it is to be presumed 
that a positively charged a-particle, after ejectment, 
neutralises itself bv accretion and settles down. 

CoNamiON. 

I have led you over a great deal of territory in a 
hurried manner, and occasionally have entered 
on regions where the ground is not yet solid and 
secure. Let it be granted that the cbemUt may 
naturally object to an astrrnomical atom and may 
prefer a more static or geometrical structure, althougn 
such a structure would have less dear and expUcawe 
oroperties. The static or Boscovich atom, with purdy 
hv^thetical interior fluctuations of force, leaves eveiy- 
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thlM In the darti, and ii therefore lasg tempting to a 
until tome physical explanation of those 
'"mcteiattods can be given. At present th^ seem to 
l)0'‘poatu(atad merely in order to secure positions of 
e^ilibrlum in which an electron can settle down. 
Orbital revolution adUeves the same end, in apparently 
a more complicated but really a more tractable 
tsanner. Moreover, it confers upon an atom *he 
sort of energy and structural vdodties which are con- 
lakuous in the various types of radio-activi^. True, 
it is a working hypothesis at present, and nothing 
tiiors, hut it seems likely to be a fruitful one; and 
It its present Justifioatlon. 



- ^ - survey _ ^ 

the boundary between knowiedga and ignorance, and 
to speculate as to what may he the next stages in 
me exhilarating pursuit. 

The apparent resemblance between an atom and 
the solar system opens up extraordinary vistas for 
further Inquiry. Cities and gravitation still have 
many secrets. The interactions between aether and 
matter are as yet barely understood. We know that 
the eneigy of an elecn'ic current is really in the 
is. in the magnetic field surrounding the 
current; but we must aamit that the electromagnetic 
explanation of inertia is no ultimate explanation; it 
is but relegating the prop^y to some fundamental 
property ofjthe aether, of whirh substance presumably 
matter itself may in seme way be composed. 

Evidence sug^ts that the aether is an excessively 
den^ substance, and that it circulates slowly along 
lines of magnetic force,* But though so dense we 
have no means of apprehending it directly. Matter, 
jthough so comparatively filmv and fraementary, yet 
^looms large in our estimation because of opr material 
sense-organs; its properties force themselves on our 
attention, because, in fact, our bodies are composed 
of matter. But underneath and behind all the known 
properties of matter He the unknown prqwrties of 
the »thcr of space; and if wc are to create a true 
philosophy we must attend continually to «ther as 
well as to matter In the physical universe. The aether 
makes no appeal to our senses, but it is none the less 
real for that. Sensation is no test of reality— manv of the 
most impotent things are in the insensible universe; 
and he is the wisest man who shuts the door on no 
opportunity for investigation, but keeps ms mind 
open and is ready to explore every avenue towards 
truth. 


curves, correlation, practical Fourier analyris, 
spherical harmonic analysis, periodetfram an^yns, 
with drawing-board work in nomogra^y, descriptive 
geometry, and cartography. 

The most recent development is the institution of 
a diploma In actuarial mathematics This is intended 
for stu^nts who are employed in the numerous life 
insurance offices in the city of Edinburgh, and are, 
therefore, only part-time students of the University, 
attending, however, day, not night, classes. The 
course, which covers two years, is conducted on to 
mathematical side by Prof. E. T, Whittaker, F.R.S., 
and on the actuarial side by Dr. A. E. Sprague, presi- 
dent of the faculty of actuaries. Students who obtain 
the diploma will be exempted from Part 1 , and 
Part if. ^ the faculty's examinations for fellowship. 

The Mathematical Institute is the meeting-place of 
the Edinburgh Mathematical Society, and houses the 
library of the society. 

In the department of applied mathematics, which 
is under the charge of Dr- C. G. Knott, arrange^ 
ments have been made for the inclusion of special 
honours courses on wave-motion In matter and lether, 
kinetic theory of gases, and radiation. The forror 
courses on dynamics, hydrodynamics, and elasticity 
have also been extended, one of the full-year ^rses 
being specially adapted to the needs of the student of 
engi^ring. There is also a post-graduate course 
on quaternion vector analysis. 

Mr J. S. W. Bovi e has been appointed lecturer 
and assistant in chomistrv In Universilv College, 
Dundee, in succession to Dr. J. K. Wood. 

The Kight. Hon. Christopher Addison, Minister of 
Health, will deliver the Introductory address at the 
opening of the winter session of tl^ 

Free Hospital) School of Medicine for Women, Uni- 
versity of I-ondon, on Wednesday, October i. at 

3 

The ninety-seventh session at Birk^ck College, 
Breams Buildings, London, E,C.4, will commence 
on Monday next, Septomb^ sq. Courses, and 
evening, in the faculties of arts. «wneo. 
economics for the eawninations of the Umvemitv of 
London begin on the foliowmg Tue^ay Full det^t 
of the courses are given in the T! 

lege, which can be obtained on application to the 

secretary. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Edinboiwh.— Considerable developments have 
oently taken rface in the departments of pure and 
I^IM mathematics of the University. Since 1014 
the department of pure mathematics has occupied a 
aeparate building, the Mathematical in 

C nd adjacent to the Arts Quadrangle, ^is build- 
oontaine lectune-rooma large and 
tnadcai laboratory, reading-room with 
Hbrarr, reaeanit-room with a library of mathemahrol 
peri^cala and advanced works, and r<^s fw the 
■taff. The laboratory courie comprlees intorpolatlw, 
coitatrucdon of mathematical tables. 
tion of alg^alc and transcendental equations, 
numerical integration, least wuares, . 5****}^“ ^ 
adjustment, fitting of normal and skew frequency 



SOCIETIES AND ACADEMIES. 

Pabis. 

Acadsav at ScUbcm, September 8. — M. Ldw 
Guignard in the chair— L. Maagta: N^ice on toe 
work of the late William Gilson Farlow.^G. 
Bambstt: The measurement of the classes of H«- 
mite of given discriminant in an imaginary quadratic 
body, and on certain non-Eudidean volumes.— O. 
Mgoardsa : The work of ^ (coimiug on ) and 

his successors at the Masarln College.— M. **ayv«^ 
The elimination of one unl^wn "gT 

bralc equations.— N. E. 
tion of a certain ,* 

aanaaiBtB: The transversal elfecto o f ccwtia^ on^in 
reinforced concrete riructurea.— P. ChafwIM ; W 
Nations of Borrelly’t comet (iqtqc) *“^^****^f 
c<»ud 4 eottatorial at toe Obeervatory of Besaoqon. 
Observations, wito positions of 
given for Augtist as. p. and a8. ^e 
toe loto. magnitude, T 

wito a central edndenaatioa. Thw it no tall.— J. 

. Observations of Borrdly’#, Kopff s, and 
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Met;pdf's comets ^de with the cowH equatodal «i 
the- Observatory of Lyons. ObservatioiMi of <iach 
eomet were made bn August s8— G. SsgMC; The 
ttther and tho absolute mechanics of waves.—]. 

lighthouse of great power, arranged with 
metailtc mirrors, A description of the opdcai arrange- 
menu adopted at a lighthouse erected off the coast of 
Tunis. Metai reflectors only were used, without 
glass. Details of the photometric measurements and 
range arc given --Ch. Msugita and L. J. fllMsa ; 
Cyanogen chloride. A review of the methods sug- 
gested foi the preparation of cvanogM chloride, I 
including three new electrolytic methods, based on the I 
electroivsis of a mixture of hydrochloric and hvdro- I 
cyanic adds. The pure liquid chloride solidified at 
-65® C., and boiled at la C. The only other 
c>an<»n chloride is the solid polymer melting at ' 
145® C ^ Ch. PasssMt ; New observations concerning 
a recent submersion of the coasts of Morbihan.— IW. 
wrtcht • The fossil fishes of the coast region of the 
Congo, and on the presence of the Eucme in this 
region.-^L. StoriaglMni: Vigour of growth, com- 
pmsating sterilitv, in the hybrids of species of 
Digitalis {Digtfalts hurpmta • D. \uUa\ The hvbrids 
between spedes of Digitalis are absolutely sterile, 
but there is an excessive development of the plant- 
tissues with all the characters of young, super- 
nourished organs.--£. Rsabaad : The antagonism of 
cattle and man in the Mood nutrition of Ano^Hele^ 
tmicufi^ennff. The anti-paludic fdlc of domesdc 
cattle. When the mosquito has choice of man or 
domestic animals, it attacks the latter for preference. ; 
In order of preference, mosoultoes go first to nigs, 
then cattle and horses, then sheep, rabbits, and dogs. 
Fowls are not touched When there arc plenty of 
cattle adjacent to a house, the mosquito !s not found 
in the house.— G. Bertrand and M. BassonvUle: The 
tjraatment of scab in horses by the vaxKiurs of chloro* 
picrln. Chloropicrin has been successfully applied to 
the cure of scab in horses; It possesses* advantages 
over the sulphur dioxide treatment 
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fits WASTE OF '^OUT^ 

iVebfema of National Education By Twelve 
Scottnh Mucationists With Prefatory Note 
by the Right tlon Robert Munro Edited 
w John Clarke Pp xxvi + 368 (London 
Mi^illan and Co, Ltd, 1919) Price 12s 
net 

extension of the school age from fourteen 
A to Afteen, with compulsory education m 
continuation chases tb eighteen ye ira of age, 
which IS the main provKt&h of recent educational 
legislation, adds four additional years of schooling 
at the most critical and formative period of life 
It IV to be hoped rather than expected that better 
use may be made m the future than has been 
made in this country of the school period in the 
mst One opens this book on Problems of 
\attotial Education, * a collection of twdve ess'w^ 
fay Scottish educationists, expecting som^^ assur- 
ance at least that the stale oM stock-m-trade of the 


mind The future, if it learns from the past, ^lU 
see to It that this type is put 10 charge of museums 
and cemeteries rather than of the grouing child 
The mam primary, as it was the originm, pur- 
pose of the s^ool IS still to provide the child with 
a suitable intellectual equipment with which 10 
face the world of the twentieth century That is 
tht weak spot, and it does not solve ^e problem 
to pretend that intellectual efficiency is Prussian 
ind therefore to be shunned, or that preparation 
for the world of to-day is vocational and there- 
fore no proper part of school work 

Principal Laune contributes the most valuable 
and satisfying exposition of the position m his 
essay on lechnical Education ’ His state- 
ment — To deal with the promotion of scientific 
research, I draw no distinction between pure and 
applied science, as no distinction can be drawn in 
practice Fhe first essential is the pursuit of 
science for its own sake as a pure branch of know- 
ledge ** (p 349) — may be generalised \\ith 
regard to intellectual training, no distinction can 
be drawn between cultural and vocational training 
The first essential is that the intellect must be 
trained for its own sake The culture of a work- 


schoolmaster derived frdm the Middle Ages bad 
in puUic education at least, been finally dis 
credited Then Latin was the universal written 
language, and it has been handed on as a ready- 
made means of disciplining youth to distasteful 
tasks, after all mtelli^bte reason has ceased and 
tne maniftrfd activities of a rapidly expanding ind 
iuxtinant scientific civilisation have made it un- 


suitable But, alas ' in education the vicious 
circle besets one at every turn It ts idle to 
expect the child to be put au fait wjth the modern 
world, of which already he probably knows far 
more in certain ways than hts teaches, until the 
1 ttier have ciught up with it and the subjects of 
their traimog m the ancient universities and the 
tr lining institutKMis been fundamentally recast 
But in this book every ind any aspect of educa 
tion IS discussed exhaustively ratW than this 
central problem 

The work of building up more and more 
elaborate superstructures on such false foun- 
flatloos meanwhile goes merrily on Physical 
trainiitg, ethical, moral, religious, aesthetic, and 
education, anything rather than the intel- 
W0rual fbundations, are all explored m these 
sehtrifugal essays by experts in the vain hope of 
disguising the rottenness of the core For, excel- 
lent ana informative as arc many of these 
Wicusaions on the outnArs and secondary con- 


Aequeoces of national educatioa, on the mam 
thenye, which u engaging thq attention o** the 
taught, if not the teachers, this volume is siogu- 
vacuons* 

* 4«Us we read *'Tho new movement regards 
dM purpose of education as pnmarUjr social 
j fflci spcy and social progress rather than m- 
wklual devtiopmeot and pervonal success,*' 
M ibtrp d bj the inevitalde reference to Plato and 
WWeMfai whH^with imcomciotts mid monotonous 
v^teiWtap the» fa^teS retrospeetive habit of 
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man is the vocation of a scholar, end vies versa 
thougfh the scholar mi^ht not be sufiBciently cul 
tured to admit it The educationist surd) should 
use every means most calculated to dc\eIop the 
grow mg intelligence of a child and not scorn the 
new because they are, or may be, vocational 
Another remark from this essayist needs no 
comment The love of knowledge for the sake 
of knowledge, which inspired the Greek civilisa- 
tion IS not understood by the very men who have 
received a classical education Thev do not see 
that the man of saence is carrying on the tndition 
of Greek culture to-day 

As an example of how completely cut of touch i 
teacher may be with the psychology of modern 

g mth a passage from the essay on Moral and 
eligtous Elements in the School ’ ma> be quoted 
(p 148) — There seems to be no good reason 
why the narratives of the miracles m the Old 
Testament should be excluded Ihe wonderful 
and the miraculous are a source of great delight 
to young children and may be turned to goud 
moral purpose Provided that at some stage in 
the jMipils’ school career they are exhibited in their 
proper light there is no reason to debar children 
from reading and enjoying these narratives ' 
Possibly this may throw some light on the com- 
plaint (p no) * little or no respect or con- 
sideration for older peoide is exacted from the 
young It is not easy to detect in them the spirit 
of reverence either for institutions or indivnduals ” 
Classical education, acoordmg to Prof Burnet, 
IS about to achieve fresh laurels in the new era 
" Humanity ” its exponents call it— •'* that is to 
say, the literature, institutions, and thought of 
antiquity," thereby subtly suggesting that modem 
man is not humane, or humane by dpsOent rather 
than by ascent, m conformity with tiie aoei«Bt, 
exploded Bibb^ mjrtb, so harking ever (uMder 
waNs to the ^st rather ^hso rea^og out 

P 
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toi4ra<«iii ami jkpp(«bepdbs; the taore glorlooa : 
futuse. 

the thlog,*’ he «ay* (pp< “we 

have V> naliae ie that we are witomng the dawn 
of a rettataMfice of humaolem in Europe comparable 
only to that of the fifteenth century or to the magni- 
fiomt eipanrion of ecknoe in the nineteenth. . . . 
Excavation, eepedaHy in Crete, and the recovery of 
Mpyrt from tiw lanw of E^gypt have not only trane* 
fonned our outlook upon the Mediterranean avilisa- 
tion, of which our own it the lineal descendant, but 
hat 4^ven ut the intplnng feeling that wune new 
truth of firtbrate importance mav come to light any 
^y. . . . It ie becoming plain that what we call 
saenoe may be bett detmM at i)unk%ng about the 
worfd in the Gr*ek way," (Dr. Laurie’s way of 
putting tbia has alreadv been quoted.) “ But there 4 s 
another, and perhaps a deeper, reason for believing 
that a humanist renaissance » at hand . . In the 

hard tiroes ahead of us the greater number will turn 
rather to the poets, historians, and philosophers foi 
solace and edification than to the austerer discipline 
of the exact sciences That is for the few ; the mass 
of men can hardiv penetrate beyond its outer courts." 

So, the classics are still for the many and science 
for the fety I Nothing is incredible, not even that 
this and much more like it should actually be 
written as a contribution to “ Problems of 
National l^ncation ” at the close of the great 
war. If these are the people to whom their 
children’s educational destinies are to be com- 
mitted for four further years, the labour Party 
will do well to expedite its attainment of a 
ttinimum State subsistence. For, be they turned 
out from school with their physique, morals, and 
manners, religious and esthetic lercepttons, civic 
ideals, and use of the subjunctive mood in sub- 
ordinate clauses in the ancient languages never 
so perfect, it is difficult to see what else can save 
them from starvation in the hard times ahead. 
Until something more in keeping with the age is 
substituted for the intellectual training of the 
school, the words in the opening essay (p 39) wilt 
continue to be true: ” 'ney begin their course 
with keen interest and lively curiosity. Then 
shades of the prison-house seem gradually to 
close upon the growing boy.” 

Fbboerick Soodv. 
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D esire, want, pain, disease, and death, the 
tools used by Nature for fashioning the 
race, are equally efBcaoiotts for awakening the 
mental and bodity faculties of the indvidual. 
Under their goad the sddier hM not only shown 
himself gifted sritt an unsusp^ed degree of in> 
telligeooc, but, wfkt is roore important, hw dis- 
oovered how to uie die inteUfgem of others, so 
that at the dime of war our scientific ariMi 
eraations of the w|ur itaelf, were snore yfileient then 
the oorreeponding formations in the Army of a 
ootkm* yrUch hsd feng pridad ita^ on it« 
NO. 8605, 104I 
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thorough utiliaatiOB of all the pMMuui seiatioo' 
pieced at its disposaL fiSren sdnoKif fMin eOdO'' 
palled by age or infirmity to casiy on thehr aonSMA 
voCadoos at home, the ertfUng disooiUfiKtd lAilA 
privations to wiiidt they were Subjected under 
war’s constraints acted as hormones, as adeqoafo 
stimuli for arousing their slumbering mOfrUl 
faculties, and disturbing for a wMle the hopdfassa 
incuria with which, to the detrimeot of the fioifo 
politic, our upper and midiQe classes are ajAidea. 
Any discomfort, whether K be the presence of a 
flea or the necessity of absortniw war bread, 
rouses an wpropriate reaction pno interest m itk 
removal. Thus it came about that a sufficient 
number of persona, anxious to devote a certain 
time to learning about fo^iworld around them with 
special reference to the discomforts under wh^ 
they were suffering, and willing to devote an hour 
in Uie week to this purpose, were found to justify 
the delivery at University College of a course itf 
lectures which are reproduced in this volume 
under the general title* of "Life and its Main- 
tenance.’’ 

The first object of interest to every man is him- 
sdf, and since at the time of the delivery of these 
lectures there was a certain amount of food short- 
age and a reasonable doubt as to the prospects of 
food supplies in the future, it is natural tli^t most 
of these lectures are devoted to the subject of 
food, Its effects on man, and llw methods of 
incroasii^ its production in this country. 

Prof. Bayliss leads .off with a clear, eiemen^uy 
account of the significance of food for the body. 
This IS followed by a reassuring lecture on war 
bread by Prof. Hopkins. The third lecture, by 
Miss Hume, daals with accessory food factors, 
the importance of which was broi^ht into unwet 
come prcnmoence by the outbreaks of beri-beri and 
scurvy among our forces abroad, and the con- 
sideration of which, in their relation to infant feed- 
ing, must always take an important place in our 
measures for ensuring the health of the com- 
munity. Prof. Cushny contributes a judicious and 
well-balanced lecture on the subject of alcohol, 
and the various questions relating to the pro- 
duction of food by the improvements of fanning 
methods are dealt with by Ur. Russ^, Mr. Stu^ 
don. Dr. Home, and Profs. Hickson and Taiwy. 

TW last five lectures are of a more misodlan^ 
ous import The shortage of paper prompts Pi^- 
Oliver, who was responsible for ediwig ^ wbolf 
series, to give a useful summary of the variouf 
materiala used in the manufacture of pi^r and 
to describe certain new plants, notably a graan 
(Spartiw Townstndh) growing on the mod fla# 
of Southampton Water, which had been tried fiv 
tUa purpose. Dr. Vernon deals wHh the relatloqia- 
of industrial efSdeacy and fatigue. Tbia subjeet 
i» to closely connected kith tho queslioti oc 
hours of b^ur that no one poaaesoed «f * 

^ vote has a light to aay that it does not oodqpflh 
I h 3 ffl. This lecture, as indeed the wlndf oowiy 
I tfon, ia an attempt to raoae the man in 
to take an Intereit and a part in the eeat^fiifg; 
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kiMwl«dg« «Qd metbodfl their general- 

tlilBoa may iocreaae the effideS^ and thereby the 

C pdrity of the nation as a whole. Tlie next 
years will be marked by the introduction of 
one it^^islative measure after another directed to 
this end, but probably in many cases ill-conceived 
from laim of acquaintance among law-givers and 
pec^.with the intimate character of the problems 
UtVMved. To those problems which affect the life 
of 'the individuvtbis series of lectures wilt serve 
aa an interesting ant} authoritative introduction. 


SOUTH AUSTRAUAN GEOLOGY. 


TMMOsOlogy of ^outh .Australia. (In two 
diwlons.) Division An IntroditcUon to 
Geology, Physio graphical and Structural, from" 
the Australian Standpoint. Division 2, The 
Geology of South Australia, with Notes on the 
Chief Geological Systems and Occurrences m 
the other Australian States. By Walter How- 
chin. Pp. xvi-t-543. (Adelaide: The Education 
Department, 1918.) Price 105. 

F ollowing the example of Mr Chapman's 
Australian fossils — an outline of palteonto- 
logy based on Australian examples for Australian 
students — Mr, Howchin, of the University of 
Adelaide, has prepared a »neral text-book of 
geology based on Australian lllustratloas, fcdlowed 
by ap account of the geology fit South AustraliSi 
with shorter summaries of that of the other Aus- 
traBan States. The book should be very useful, as 
it fills a gap in Australian educational literature, 
while it supplies geologists in general with an 
excellent and up-t^ate compendium of the geo- 
logy of South Australia. Mr. Howchin is excep- 
tionally qualified for the work; he is well known 
for his disooveiy of the Australian Cambrian 
glacial deposits, hit researches on fossil foramini- 
fera, and his text-book on the geography of South 
Australia. The first ^division of the work gives 
ft dear summaiy.of the general outlines of gco- 
^gy; it is espedally gOM in the physiograi^ic 
^raens. The petrdogy is comparatively ele- 
mentary, since the txtok, being published by 
theit €outh Australian Education Department, 
Is pttobably intended more for secondary 
adioft^ tfafto for university students. Aus- 
hri#d|L^‘|ietrolog ists may consider that there is 
kiadeqittte notice of the alkaline igneous rocks; 
IftMl In^an effort at simplification “pyroxene 
faugiteT " is induded in the lyjmblende group, a 
iftt^ which would lead students to overlook the 
'hnamtant distinction between the wroxenes and 
ih^iaBlphiboles. The paralldisifi or tilese series is 
also not indicated in the statement as to the 00m- 
pqdtion /of aogite. There is not much informa- 
yQ8 nbowt economic geotogy; for example, the 
,Wialir teUa us notiiUig wont the oiUndds of 
Soafli 'AttfttrftUft and their prospects. He follows 
'ttoftii, ftyiiead the petragri^ie-, use of the 
word *'mlMrftl ** for mineral species 'into genera! 
ftltitough piineralogistSi soch as Miers, 
the more oommonSense practice does 
'KOk a6d<. vDL. lOdl 


not refuse the term ** mineral '* to most economic 
minerals. The author, of course, cannot be coo* 
sistent, for the term is not used in the latter pi^ 
of the book in accordance with the restricted 
definition. In rcigard to the Australian artesian 
water, the author adduces evidence that the supply 
is dwindling* from the reduction in size fif &e 
mound springs ; but those who hold that plutonic 
water is largely influential in the uplift of the 
water in the wells do not consider, as is twice 
stated, that most of the water is plutonic in 
origin. 

Mr. Howchin makes the interesting suggestion 
that the word “scree," of which the etymology is 
doubtful, comes from “screed," a fragment; but 
is it not more probably from “screen," owing to 
the resemblance to the sloping sheet of angular 
fragments on a .road metal screen? The most 
important chapter is that on the I^wer Cambrian 
glacial deposits, which extend northward from 
Adelaide for aiK>ut 450 miles to a latitude as low 
as ag}. The author, to whom is due most of 
the existing knowledge of these beds, shows that 
they were probably laid down at sea-level. The 
occurrence of this great sheet of subtropical low- 
level glacial deposits, at the very beginning of the 
fossiliferous rocks is one of the most signllicant 
facts in geological history. Mr. Howchin also 
tells us the latest information from the tr^s- 
continental lailway bores as to the extension into 
Australia of the Cretaceous sea, and shows that 
in all probability it did not extend across the 
continent. The book is ,iilu,strated by numerous 
well-selected and excellent illustrations. 

J. W. G. 


OUR BOOKSHELF. 

Aimual Reports on the Progress of Chemistry for 
1918, issued hy the Chemical Society, Vol. xv. 
Pp. ix + 3 ^. (London; Gurney and Jackson, 
IQ19.) Price 4.^. 6d. net 
These important volumes have been issued 
annually by the Chemical Society since igog. 
Their object is to present an epitome of the 
principal definite steps in advance which have 
been accomi^ished in the preceding year for Ae 
benefit of workers or students in pure or af^ed 
science. Th^ arc not popular in any^ sense of 
the word. During the war there was neces- 
sarily some slackening in Ae pr^uction of results 
bearing chiefly on purely scientific problems, and 
the volume for 1918 is somewhat Atnner than 
the volumes issued in previous years. Nevertbe* 
less, some advances can be recorded. For very 
many years Ae mass of the atom has been re* 
garded as determining its chief properties. This 
Is embodied in Meodelfeff’s periodic scheme 
familiar to every ghemist. It Is therefore not 
surprising to find Aat Ae new doetrine which 
assumes some knowledge of Ae internal consAu* 
tion of the atbnf should be rather slowty accepted. 
But chemical j^ysics or physical 'chemstry is s 
department of knowledge wkUb-ie undergoing 
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raster rapid and bewUderinit consequent 

on a<h’aace$ in positive knowledge. Absorption 
spectra, the properties of colloids, ionisation and 
the nature of tons, the nature and source of 
osmotic pressure, and the relations of isotopes are 
all subjMts of supreme interest, many of which 
have assumed a totally new form, or have even 
been recognised only within the last tw^ty years. 
The cheoncal student of the future will need to 
be a fairly good mathematician tf he hopes to 
follow all that is gtwg on in these several direc* 
tions Fortunately there are other large fields of 
work still open In which this is not an essential 
condition and a here great successes continue to 
be scored, especially in constitutional and syn* 
thetic organic chemistry and its apidiLations to 

K iblems in physiology, animal and vegetable. 

CSC are all dealt with under appropriate heads 
in this volume of reports. 

Heredity. By Prof, J. Arthur Thomson. Third 
edition. (The Progressive Science Series.) 
Pp. xvi + Oay. (London: John Murray, 1919.) 
Price ijj. net. 

The first edition of Prof. Thomson's “Heredity,” 
which ai^ared in 1908, was reviewed at some 
length in Nature (vol. Ixxviii., pp. 361-63). The 
book quickly became established as an introduc* 
tion — at once trustworthy, impartial, and com- 
prehensive — to the mftny problems that are pt‘6- 
sented to students of inheritance, and a second 
edition with some additions and revisions was 
published in 19x3. The third edition is now before 
us, and the author has taken the opportunity of 
directing the reader's attention to some of the 
important advances that have been made by in- 
vestigators during the last seven years. The size 
of the bode has not been increased from the second 
edition, so that room for additfons has been found 
by oondeasing the type-setting on certain F^e>; 
this involves a brevity of treatment disappointing 
to those who would have valued Prof. Thomson’s 
judicious criticism of several recent theories. For 
example, the studies by T. H. Morgan and hU 
feJloW'Workers on the inheritance of linked factors 
in the fruit-flies (Drosophila), and W. E. Castle’s 
work on the relation between heredity and selec- 
tion in hooded rats, are barely mentioned. 

A short list of some important books and papers 
of the last few years has bsmi added to the biwo- 
graphy, but the subject and general indexes appear 
to have escaped a revision which would have 
greatly increased their Value. The paragraph on 
” Militarism in the concluding chapter has been 
rewritten in the light of the experiences of the 
last five jrears, and the author emphasises Dr. 
Chalmers Mit|dmt's contention that ’’the struggle 
for existence as propounded by Chiiles Darwin 
and as it can 4 >e fdkwed in Nature hae no resem- 
blaxtce with hhman war/are.” Again, as one turns 
the pages of Prof. Theunsdd’a fami^ volume, 
one realises how the study, of biology, wisely 
appoedt may oecpme an aid rather than a rhral to 
that of *'the kumahitlea.*’ G. H. C. 
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LSTTSttS TO THE EDITOR. 

{Tli« Editor dooi not hatd Umsidf 
oxffttod hy Wt 

eon ho unaortoko to or fa oooroopomd 

the writors of, rejootrd momuoripto mtondod for 
thth or any other foot of Nature. No r^iice io 
taken of anonymom comtntmicoUons,^ 

A PhotMliotrlo Itmrf of OilMr VMrii. 

KEFRHRiNa to hit letter under the tbove heeding oft 
p 74 of Nature of September J5» I pe^ve thet 
Prof. Jolv hat had ideas similar to mine about an 
electric stimulation of Alu: terminals of the o|»tlc nervo 
through bombardment of corpuscles flung off undw 
the snxnulus of ordinary ^l^t 
Mv argument is steengm^ed by reflecthig that this 
utilisation of atomic en&gy, emitted in quanta wilder 
the ftimulalion of accumulated almost InfinltAhnat 
vibrations of the right frequency, can account for the 
extreme sensitiveness of the eye and of the sensitive 

r ents known very low down in the scale of animal 
The great variation of brightness permisdble, 
between wide iunits, without much differential physio- 
logical result Is also natural on this view ; so Is 
fatigue of colour-sensation by temporary exhaustion 
of a specific potentiAlh^ radio-active material, until 
renevvea by living tissue. 

2 should suppose that on this tri«ef.llke basis the 
eye can form very little estimate of absolute bright- 
ness Inside the limits above spoken of, though 
the ear, havlrg no explosive mechanism, might be 
able to form a scale of loudness. In the main, photo- 
metric observaticMii must be comparative. 

A pathological coodltlon of the retina, when flashes 
are perceived without objective stimplui, mr^r be 
accounted for by overimtablUty of material and corvi 
se^ent spontaneous emission of corpuscles. 

the experiments which Prof. Joiy began to try 
seem to have been just in the genmd direction which 
I wished to encourage some young physiological 
physipist to pursue, wdy he must be prepared to 
design or adjust his dectrical detecting instrnment 
for extreme sensitlveneBs. A frog's nerve-musde 
preparation could scarcely be re^onrive without 
Something analogous to rods and ooneSf or some- 
thing like an electric organ, and without access to 
unsheathed terminals If a medianical electroscope 
is employed it must have minute capadtv ; a silvers 
quarts filament, with a minimum -of attachments, in 
the field of a xnlcroscc^ may be suggested. 

OUVER laODOE.^' 


nmwWmwm nMOVa 

1m a paper on “The Oeneri. of Pleoctirrie Hmow ’* 
(P^il Tran». R.S., vol. ccxvii.) by J. July, a thaory 
la advanced accounting for cwtaln atnicturat fexturtP 
of the halo on the atramptlon that ravenal of the 
halo-image it poMflile. and may take ptaca uod^ 
conditloni defined in the paper. In eumor^ of thw 
a drawing of a halo la ffveu In whloi an eeUeM 
tnvertioR or change from poritlve to negative h» 
occurred, the Inner legloii bMOg light, the oi|ter dark. 
Recently, tta examining gte mica axtracMi 

from, a granite, we have found quite a li^ tinaHMf 
of tfieee negative haloee. AO mfomat featuiee 

ra •ol*^(aed out of extatenoet the wide outer 
lemaiiia. ThCv reeengile negativaV of a ( 
expoaed halo, T1»^ «h<Ar»,tha^ . . 

K u iuranIum.ctiiraBd nuclei. When the 

fy fldmS* We *• m •tfln <>* tavemalt flw win 

It ia poMlbia gtat gw frequency r w ef ta l Ig % 
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ttote i» to be asoibed more to epecial uranium- 
Irlchlum of Ae oudevi rather than to the antiquity 
tba Tvck. The rock U a biotite tfranite with a 
aMte and a yeltow fdapar* It if Hud to be from 
ddoal. One side of the epecdnien hat been eaposod 
to the weather* and the appearaoee of this tide 
dufitfefta deeert conditiont. 

J. Jolt. 

J. H. J. Poole. 

iTHnity CoUege* Dublin. 


The t pi ft r a af laolapM. 

Som year# ago 1 made an investigation of the 
'^ectra of ordinary lead and lead from f^tchbiende 
aetiduef, but I wae not able to detect any differenoe 
in the spectra. More rmntly Aronberg (Astrophys, 
JlSUgnud, February, xoiSynaa found indifference in 
wave-lengths of the principal line in the spectra 
of OftUnary lead and lead from Australian camotite 
amounting to ooou A. 1 have made a fuller invest!* 
gatlon oT the problem by a method of experiment 
greatly superior to that which 1 had previously 
adopted, and the results show that there is a small , 
but real differaice In the spectra, which agrees closely 
wlA the value found by Aronb^g. A difference has 
also.been found between the wave-lenj^ of the prln- 
dpal tine In ordinary lead and lead from Ceylon 
tnorite. 

These results at once suggest that the spectroscope 
will furnish a simple and com()aratively raf^d method 
of distinguishing isotopes, am some measurements 
have been made of the wave-lengths of the principal 
line in ordinary thallium and in thallium from pitch- 
blende revues. It has long been suspected 4hat, in 
a4^on to lead, some of the metals found In pitch- 
blende may be of radioactive origin, and the results of 
the wavelength measurements, though for certain 
reasons thi^ cannot be given the same weight as those 
relating to lead, suggest that the thallium In pitch- 
blende is an isotope of ordinary thallium and more 
probably of greater atomic weight. It is hoped to pub- 
lish shortly an account of the mvestigEtlon. 

Thomas R. Merton. 

Balliol College, Oxford, September 15, 


A BrltMi Igyer ia l Antaratie KxpfdHhm. 

May I, through* the columns of Nature, direct 
attention to the British expedition whidi 1 am at 
present organising and propose to lead to the Ant- 
ai;ctic in June next year? The objects of the expedi- 
tion are briefly as follows: — 

{i) To aicehaln the position and extent of the 
minerml and other dq>osits of economic value already 
known to exist in Antarctica (ytde scientific reports 
of Bruce, Mawson, Scott, and Snackleton), and obtain 
data lor the practical development as a further source 
of Imperial wealth. 

(a) TO obtain further evidence of the localities of 
whales of economic value, a«d to create British Indus, 
tries In this trade. 

(3) To investigate the meteorological and magnetic 
eondidoos In the Boss Sea area^and at Cape Ann 
(l^ndeihy Land) In connection with their influence 
under siintlitr conditions b Australasb and South 
A&fea reapectlvdy* That sudh results are of great 
wMOOllO vUae haa been proved by the station estab- 
lupied iff dut AtModoe Government for similar pur- 
penes hi the Seuui Orknevt. 

^ To dfchOinavtgafe the Antercde contbent 

(d) QtMnXtf to eoctend our knowledge of Antarc- 
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tica, espedally with the view of obtaining further 
sdentific data of economic Importance. 

The expedition proposes to mve England in June, 
ipso, and to be away for a period of five }'earv. 
uurlng this period iinpcrtant sdentific research wiil 
be undertaken on the lines briefly given above. 
Applications are invited from fully ^alifled men in 
the following branches of sdentific knowledge: — 
eulogy, meteorology, biology, surgery and physio- 
lo^, photogr^hy, cartogra^y, and hydrography. 

The expedition has been well and strongly sup- 
ported, and I shall be glad if all who are interests 
will communicate with me at the address given 
below John L. Cope. 

66 Victoria Street, l«ondon, S.W.i, 

September 20. 


Umiiiious Worms. 

When 1 wrote the letter which appeared in Nature 
of S^tember 11 (p. 23), I made no reference to my 
impression that a friend had <;een luminous earth- 
worms in Great Britain because 1 was not aware that 
he was still in England, and was consequently unable 
to give accurate details. 1 found afterwards that 
thw» friend, Dr. Edgar Newbery, rccenlly appointed 
professor of physical chemistry In the University of 
Cape Town, had not yet left this country, and I was 
able to write to hun for confirmation of the impression 
in my mind, and I have now received a rraly. Writing 
from By ton RcLtory, Prekteign, Radnor, Prof Newbery 
says : — 

have seen luminous earthworms on more than 
one occasion on the grass of our lawn here. (We are 
really in Herefordshire, thoufj^h our post town it in 
Radnor) The soil from which they emerged is a 
mixture of clav and gravel, but Is very fertile. The 
luminosity waa very weak, and gathered b spou or 
blotches over the body. Small luminous patches were 
left behind on the gr^ in the track of the worm, but 
these faded in a very short time (30 seconds or so). 

I have seen them both in warm weather and when a 
slight frost was on the ground, but a very dark night 
is necessary to render them at all conspicuous, as the 
luminosity is so weak." 

That Prof. Newbery is not confusing luminous earth- 
worms with luminous centipedes is concluded from the 
next paragraph In his letter 

"On Tuesday, September 2, I saw a remarkaUv 
brilliant luminous centipede in a barley field 100 yards 
from here. The light was so vivid that it caught 
my attendon at a distance of 12 yards, and the 
luminous trail left behind it was quite 12 in. 
long. . . 

Suggesting the cause of luminosity, Prof. Newbery 
says : — 

"I am inclined to believe that the luminosity of 
these centipedes and worms is due to alow oxldatkm 
of some excretion from the body whidi may well be 
affected in quantity and quality by die food available." 

So far as centipedes are concerned, 1 think Dr. 
Brade-Birks and 1 shall be able to *bcw, in a forth- 
coming paper on luminous Chilopoda, that atmosf^eric 
oxygen is not necessary for the production of tight in 
the centipedes we have studied, but Prpf. Nevmry’i 
suggestion about food supply ntay explain why some 
I in£viduala of a species are luminous while othturs 
are not. 

In Verhoeff’a "Chilopoda" (Bronn’s **RIasten und 
Ordnungen des Thler-Rdchs "V dierq Is no reference in 
the blblmgrapl^ to Dr. T. L. Phlpm^s "Phos^Mres- 
cence, or the Emission of Light by Minerals, rants, 
and Animals " {London : Lovell Retve, i8ds); I there- 
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for* eoitfJAdv thtt tlii« uaeful work It SiMwa. 
Phipaoo dte* tb» «q)ericMe o| Ap^Ook) ia <814, la 
A(W»t Aot MOW |i«r«MW cMM to hijOA pt Cooiai!^ 
le>Soi, iMor rmiii ■witMo he enw oa holiday, apd toad 
him they had aaaa an inupetite oumher of hintiixnu 
earthwomu lo « thkeiy Add Mt hu- away. TImm 
earthworma twraad out to bs centlpedea. In aaodMr 
duptar Phipaon t^ ua that in tl40 Forester wrote to 
the AeadecM of Sdenoes reoordlag lumlnoue earth- 
woroie. Woea thie letter wi)e conmnmieated to the 
Acadetny, M. Aodouta rose and said that he knew of 
no authentie caee of luminous earthwonns, but that be 
could dta fiumierpua caeca where luminoue centipedea 
and worma had baen confused. Whereupon DumdrU, 
to prove that earthworma sometinMe are pboephorea- 
cent, quoted the experience of Flaugeraues and that of 
the naturalist firu^lire. It seems that M. A'udouln 
was afterwards convinced of the fact that earthwonns 
were somethnes lumkioua by the experience of Saigey 
and Moquin-Tgndon, who found tbm so at Toulouse 
in 1837. Phlpaon quotes other evideocr, and doses an 
interring chapter with words which may condnn 
Prof. Newbery’s suggestion about the relation between 
the quantity and qtwity of pho^borescenoe and the 
food supply: — 

'"I may add here,” says Phipson, “that I distinctly 
temembo’ witnessing, when quite a diild, the phos- 
phorescence of the earthworm ; the light appeared con- 
nected with the slimy matter that covers the animaPs 
body. It was whilst digging at night, in a large dung- 
hiU, for worms to sup^ btuts for a fishing excursion 
that my schoolfellows and myself turned up many hun- 
dred Lumbrics in a highly luminous condition; but I 
cannot recollect in what month this happened *' 

S. Gramam Braob-Bisks. 

16 Bank Street, Darwen, Lancashire, 

Se[Hember 13, 


CATALYSIS IN CHEMICAL INDUSTRY. 
'’PHB catalytic agent ia penetrating peacefully, 
yet effectively, into modern chemical in- 
dustry, In explanation, to the lay mind, of the 
rdU of a catalyst in chemical* reaction, comparison 
was recently deverW drawn between the catalyst 
and the matrimonial ^ncy. Both serve to bring 
blether and to facilttate the union of others. 

are free after the consummation of the one 
process to renew their activities in like manner. 
Tlie catalytic substance has i^yed an important 
part in the many industries which have been neces- 
sary to the maintenance and equipment of ihe 
fighting Sendees with munitiooa of war. Not leas 
distinctive a part has it pleyed on the botne front 
in the work of victory. The catalyst baa been 
largely employed in the supply of margarine, to 
which we have grown accustomed, ^e soap 
with which we have been cleansed calls, in toe 
process of its manufacture, for the assistance of 
the catalyst. The glucose which has helped to 
sweeten our 8ves, in.tiine of a sugar shortage, ia 
the resultwit of yet aaotber eatifytlp prqpess. 

‘iLet us survey a few of the aaoee rtnking apjdi" 
cations of egtalysis ih Industry. Glycenue for 
dynamite and* nitroglycerine is tfbUiatd ftom fate 
by catalytic hydrotyaUi usitf dfftalis *or adds 
as splitting ag^ts. ta the aiodem deedopmenta 
of fabe^tthig the (fiscovery df TVeitchul cats* 
lyet fawtaiaP, owiuf to its op m Wttad addin and 
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tM(y oatote, dm iNpkl pf 

fats and creasfs glycerine sad am^ 
pburie aew ip main hy 080 or other o£ two ewiy 

^Ic procesaSs. Thepld or ** 1 ^ ebita^'* peo«- 
cess uses earides of ottragen to asaish the pcooMw.{ 
of oxidation of sdefmr daoajde. For the e troti g ef 
acid, the “oleum ’* or fuming sulphurlo 'add te- 
quir^ in the rutration ot toluene and phenol £or 
hi^ explosive, the modem “cQatigrt *' pracees ia 
more suitable. The sulphur dioKide arid oqygM 
are caused to combine in the presenoe of solid 
contact agents such as {detinum or oxide of Ii^ 
CUbrioe, as wdl pjiaon-gas aa for the aaoee 
peaceful requirements of bleaoIuD|f«p0wder of 
sanitation and water pujo^tion, is generated 
from hydrochloiie add by.pxidation in the pres^ 
ence of coppfir chloride as catatyat ‘Huit vqjy 
inert but plentiful constituent of the atmoapbeR^ 
nitrogen, may now, with the assistance of a suit- 
able catidyst, be caused to oomlnae with hydrogen 
directly to form ammonia. This may be used 
for the production of ammonium sulphate for 
fertiliser, or oxidised in contact wito a hot 
platinum gauxe to form oxides <rf nitrogen, and 
thus lead to the manufacture of nitric acid or 
ammonium nitrate. The hydrogen which is neces- 
sary for ammonia wnthesis is obtained moat 
cheaply and effectively by another catalytic re- 
action, usi^ water-gas and steam as the raw 
materiialB. 'Imwn gas and fuel gases generally are 
freed from obnoxious sulphur compounds present 
as impurities by catalytic processes of sulphur 
removal. a 

It is a matter of difficulty fully to characterise 
the developments which have attended in sever^ 
instances the discovery of successful catalytic 
processes. Perhaps, however, an Ulustration in- 
volving the application of the researcbea of tte 
brilliant Frenu chemist, M. Paul Sabatier, 
serve to demonstrate TOtedtialities and possilnli- 
ties inherent in academic research. M. Sabatier is 


the discoverer of the principle of catalytic hyd^ 
genation, and has conducted an exhaustive series 
of researches into the phenomenon. The applica- 
tion of his results to industry has solv^ the 
century-old problem of the economic utilisation of 
liquid fats. During the last ten years, in evid^- 
increasing measure, liquid fats and oils have b^ 
catalytiewy hydrogenat'sd^in presence of redum 
nickel as catalyst to yield the more valuable hard- 
ened fats whira are used in the soap and candle 
industry, as wdl as for purposes of food. The 
economic results of such ap^ication are tremen- 
dous. Whole tracts ^ tropical country atje hting 
opened up for the produrooa of palm not end 
other out oUa. Fish cdla are being hardened atjiff . 
deodorised for use in the industry. .New4iaea am 
being found for hardened cotton-seed, tinaeed, and' 
eimwr largely aviulable offa. ^ 

<^talytie hydmgendtion has also base ai^Ma 
to fha eniiduDent of gaseous hida. •iTbor: ^ 
monodde of watpr^aa mat he' Iqrdrc 


preaaooa of reduoea nidtcl to||va . 
ceoaemiwodnote of d fw^Ugh 
value aijwliBptoatiag fwwer. , 
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B«yJ^rdro 4 Mtuol in bulk, by l^rogenatlon ol 
, b«oa«Be, it u yet in its infancy, but hat a certam 
IhtCDre owing to the utility of the product as a 
ytritatile fuel for intemalKXMnbustion engines. The 
.fact thatTt it a sin^ compound gives it marked 
advantages over pebtri as a fuel for air transit, 
since the variability of petrol is a distinct draw- 
badc in the case of a fuel upon which sut^ rigo- 
tout demands are necessary. 

The development of the line chemical industry 
in tills country involves also an extended use of 
catalytic reactions. The successful production of 
synthetic indigo was facilitated by the discovery 
of the catalytic acceleration of the oxidation of 
naphthalene by mef^iric sulphate, discovered 
owing to the breakage '•6t a thermometer bulb in 
'tilb reac^n mixture. The production of dye 
intermediates involves, more and more, the aid 
of catalysis. Especially, however, in the large- 
scale preparation of solvents will catalysis con- 
tribute convincingly to success. Industrie alcohol 
may be cited in illustration. Evei^ method by 
wmdi this important solvent is produced is cata- 
lytic. The ottiinary process of fermentation and 
distillation involves the participation of the living 
catalysts, the enzymes and ferments. The pro- 
duction of alcohol from potato and rice starch is 
a combined process of hydrolysis and fermenta- 
tion with the catalytic action of acids followed by 
enzymes. Similarly, alcohol of the future will be 
obtained by cataijrtic degradation of the cellulose 
content of wood waste, or, synthetically, from 
abetylene and ethylene, by processes of catalytic 
hydration and hydrogenation. The potentialities 
of alct^ol as a fuel in the future must not be 
forgotten, in view of the increasing consumption 
and prospective exhaustion of oil-fuel reserves. 
In t|xe meantime these latter, as a result of more 
rigid scientific control, are l^ing more economi- 
cally utilised. The "cracking of oils to yield 
the more volatile fractions usable in motor-cn^nes 
is a modem development, the catalytic features 
of which have not, as yet, been completely 
realised. 


Prom alcohol as starting-point, catalysis is 
involved in the production of acetic aetd and 
acetone, the solvents largely required in the pre- 
^ration of aeroplane dopes and varnishes. From 
methyl alcohol, a distiuatlon product of wood, 
eatal]rtic oxidation or dehydrogenation in presence 
of metallic copper yields formaldehyde, a power- 
ful germicide and disinfectant, and itself the start- 
itm-pobt in the noanufacture of bakelite, the arti- 
fidai 'vulcanite or amber, a polymerised product 
formed qnder tiie influence of catalytic agents, 
and increasingly produced for use in electrical 
Sisulators and for fanOT articles. The demand for 
formaldehyde is ^already so great that investiga- 
iSona are in progress wHh the object of production 
from sources 30»r than methyl alcohol. The 
Mwdeocfirboa methane has been suggested in this 
^Minectioik A process of fractional oxidation of 
methane atwuld yield formaldehyde. AkohoU and 
eMuje aokhi of varied complexity may be largely 
dmhed'lw the .pcodnetion of eyntfaetic essential 
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oils and perfumes by processes of catalytU: oo». 
deosatioa. 

The catalorae is not exhaustive, but sufibzieat 
has been said to show the paramount importanos 
of catalysis in modem chemical industry. It is 
evident, therefore, that the modem curriculum of 
tteoretical ^emistry should concern itself lar^y 
with the scientific principles involved in catafytic 
reactions. An extended experience with catalysis, 
both pure and applied, has demonstrated that, 
from a complete realisation of the theoretical 
aspects of the problem, prog'ress in the application 
follows the more rapidly and the more certainly. 
It is astonishing to note the facility with whi^ 
new progress is attained by the employment of 
the scientific principles which have been acquired 
in a totally different application of catalysis to 
industrial progress. The records of certain of the 
Government Departments of investigative work, 
during the last few years, would be instructive in 
this regard. The n^, therefore, is urgent for a 
well-trained force of young students, versed in the 
fundamentals of this modern branch of chemistry, 
and equipped to take their place in the further 
developments which lie so close at hand. There 
are manifold possibiUties ahead^-numerous pro- 
cesses and agencies catalytic awaiting the facile 
brain and hand of the investigator. 

Hugh S. Taylor. 


FROSTS AND AGRICULTURE IN THE 
UNITED STATES. 

T he United States Department of Agriculture 
has recently issued a publication on “ Frost 
and the Growing Season.” This consists of a 
series of maps in colours and some diagrams 
from which the probable date of the last frost in 
spring and the earliest in autumn may be seen 
at a glance. An article on a paper by Mr. W. G. 
Reed on this subject appeared in the issue of 
Nature for May 23, 1918, and the present pub- 
lication is also by the same author. 

Frosts arc divided into three classes: “light,” 
“heavy,” and “killing ” The first t^^o terms apply 
to the amount of the deposit in the form of hoar- 
frost; the last cMily is dealt with in the paper, 
and is defined on an occasion on which the sernn 
temperature fell below 32® F. In a country like 
the United States there is naturally ^eat varia- 
tion in the length of the period that is free from 
frost ; not only is there variation in latitude from 
Florida to the Canadian border, but there is also 
much difference in the height above mean sea- 
level. The local topography is also important, 
for while, in general, frost is more prevalent at 
the greater altitudes, yet locally a small devatioa 
will prevent a frost, and in enclosed valleys the 
hill-sides and the hill-tops may be less sub|ect to 
frosts than the valley bottoms. 

Frost records are availaUe fnmi about four thou- 
sand stations of the Weather Bureau, and 

of these about six hundred have a twenty years' 
record. The most noteworthy feature of tte 


96 NATURE [OcTosut a, 1919 ' 

— — — ^ ... ■■ j ■.*" ■ n r* 


critical froat dates U their extreme irr^fulari^. 
Thus at PeoriXi lU., with a fifty-nine years' 
record, the latest frost in spring covers a period 
of nearly fifty days, and the earliest in autumn 
a period of forty days. The maps are based upon 
the average dates. 

The mountainous character of the country in 
the western portion of the United States, and the 
fact that the stations are mostly situat^ on the 
lower slopes of the mountains, make mapping 
very diffimt, and it is pointed out that only a 
general idea of the conditions can be given. For 
practical purposes this position of ^ stations 
should not matter, as they would naturally be in 
those parts where cultivation was most prevalent. 

It appears from the maps tiiat there is no part 
of the United States except Key West where a 
frost may not occur, and the line showing a frost 
in half ^e years — that the line showing the 

position where a frost is just as likely to occur 
onoe in the winter as not to occur — excludes onty 
a small part of Florida and reaches down to lati- 
ture a6° N. The line for the last frost before 
March i cuts off the peninsula of Florida and 
fringes the southern coast as far as New Orleans. 
In the north frosts are common until the middle 
of May or even June i, and in the higher parts of 
the west, which are only used for graring, they 
occur after June i. 

The earliest frost in autumn doejf not occur until 
after December i in ^orida and in parts of thf 
south-west. On the north-western frontier frost 
may be expected about the middle of Si^temjlMr* 
About one-quarter to one-third of tM whM 
country has a period of aio consecutive days frde 
from frost, but in the mountainous regions of the 
west there is a good deal of country in whiiA the 
period is barely half as long. 

Some smaller maps give information as to the 
frequency of frosts in the different districts one, 
two, or more weeks before or after the average 
dates. The whole paper is most interesting, and 
should be very useful to agriculturists m the 
United States. W. H. p. 

NOTES. 

Thsbb was a certain InevitaUeness in the nomina- 
tion of Mr. Arthur James Balfour for the Chancellor, 
ship of Cambridge University. The fact that Mr. 
Balfour has consented to be so nominated in suc- 
cession to his late brother-in-law has everywhere 
been received with enthusiasm. In the history 
of Cambridge, statesmen, administrators, literary 
men, and ^losophers have succeeded one after 
another in the roll of Chancellors, but in Mr. Balfour, 
the most celebrated of living graduates of Cambii^ 
Univervity, ell are combined in one man. Mr. 
Balfour it one of the 'two honorary ftilowe hf Triniy 
CoUege, the other being the Kight Hoe. G. O. 
Trevnvan. Mr. Balfour was educated at Eton, and 
entered Trinly Ctdlege in the late 'sixtiee* He todk 
Ue d^ree in the Moml Sderm Tripoe of i8q6, in 
the same year as Dr. Percy Gardner, now the pnv 
fetaor of ardbaolw at Oxford. The Balfour family 
hM been moat intimately assodated with Cambri^: 
hb younger brother Frands, who unhmliy perished 
in the Alps in tfifia, wss s man of the highest 
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fdanOfic dUtioctioo, one who wet Mttng lookti^tti 
tlOQg new linet of thought} snother brother^ <jrer«ld, 
was a fellow of Trinity; one of hit etem mirri^ ' 
Prof. Henry Sidgwtdc, and Wat for many yMm 
Prindpal ot Newnham C^ege; and atic^ier ilmr ^ 
marrlM Lord Ra}leight whote leoent deatfi hat 
deprived the University of a Mnerout Chanoellor afid 
a great pic4ieer in modem ^tici. A reference to 
Who’’ wUl show not only ttie Utt of 
honorary degrees, too kmg to be ouoted bm, which 
have bem conferred upon Mr. Balfour, but alAo that 
he heds constantly taken the lead on various boards 
and committees connected with education. He has 
been Lord Rector of St. Andrews University, Lord 
Rector of Glasgow University, and be is Ciuuici^Qr 
of Edinburgh university. The announcement that 
so distinguished a man arid scholar has consented to 
be nominated for the pos| of Chancellor has met^ 
with wideroread sympathy and hope amongst tte" 
members of the Senate ^ 

ENTOUOLoaiSTs, it appears, have not yet solved the 
problem of what becomes of the house-fiy in Winter- 
time The popular idea that when the cold season 
comes the house-flies, or such of thbm as do not die 
off, retire to some quiet nook or cranny in the house 
and, like dormice, sleep undisturbed through the 
winter is sdll entertained in some scientific am other 
respectable quarters, although no trustworthy evidence 
has been found to support it. There are flies and flies ; 
and, at Dr. L. O. Howard was, we believe, the first 
to suggest, no evidence relating to the hibetmtion of 
the house-fly can be trusted ilnul it has first been sub- 
mitt^ to expert examination. Since that suggestion 
was made, a large amount of evidence has been sub* 
mitted to experts, and now they are almost 
unanimously agreed that the hibernating hou^e-fly is 
a wln^ly mythical creature. But tiie house-fly must 
get through the winter somehow, and if not in its 
perfect state as a fly, then In some other stage or 
btages of its life, or else we should not be troubled 
wim the pestilent brood year after year in suceesslcm. 
Before the entomologist can tell us exacUy how, it 
\ofMs as if he will need the help of the sanitary 
officer, the stable-boy, the farm labourer, or even of 
the Boy Scout, rather than that of the ordinaty house- 
holder The search for larvie and pupn of the fly 
is not an easy one, and often Involves a great amount 
of physical labour. In summer-time the pupas are 
frequency to be found living at a depth of a ft. under 
the surface of die 8<^1 within half a yard of a manure 
heap. Dr. Gordon Hewitt has searched for them 4n 
such places, and In every othet likely place, in winter., 
time, and has never Succeeded in finding any aUve;. 
But because he, and possibly a few others, hev^ made 
it*and failed, it can scarcely be said that a ioarch of 
that kind has been exhausted, and that we pnust fall 
back upon the hibernating adult fly as the drily 
alternative. There may be no definite hibernating 
stage in the life of the fly. The Insect may con- 
tinue to breed In the winter, not exactly as ft fioes in 
the summer or autumn, but at a greatiy retarded 
rate, bad» stage more or lest TW# 

probably does not happ«i tp any extent uijAbr na^ral 
conditions in tills country, but the numbw of places ^ 
in which H can happen, and probaWy does hapopi, 
under special conditions may be qufte sufldenf[^fo 
account for tiie perpetuation of the fly..* ^ ^ 

Thx officers and^othtt' membm of couhcU of tho^ 
Rontgan Society for tiie ^sesri^ ipliWo w? a^fW 
follws t Dr. Stdney Ruv- 

iarUs: Dr. Robert Knox and Dr. TL W. Ak«M- 
mond. Hon. TfSOfnrer; Mr. Geo((rey*Toftrce. Hoix 


OCTOBSft a, 1919] 


NATURE 


97 


’jMIfor; Major O. W. C. Kaye. Council: Mr. W. E. 
SttiSlt Or. G. H. Rodmasii Mr. C. Howi^ Head, 

Mr. C. * ^ “ - 

OumI 

Or. , 

tUiynMOf and Mr. R. S* Wri^t. 


ur* v. n. Rodman, Mr. c. Howi^ Head, 
r. C* R. -Q* Lyiter. J. Metcalfe, far. E. P. 
ttmberbatdi, Dr. A, E. Baraay, Mr. F. J. Harlow, 
r. W. Makower, Or. E. A. Owen, Mr. J. Ruteell 


A CONOBxas attended by 350 persona met at Mar- 
aeiUea In January last, under the autpicea of the local 
Chamber of Coi^eroe, to ditcuu and emphasise the 
fights of France over Syria. The discussions of the 
congress were divided into four sections : — Economics, 
a^pcoKology and history, education, and medicine and 
hygiene. A summary of the main papers of geo- 
graphical interest is given in La Giographtc 
(vol. xaudi., No. 5). M. E. de Marbonne contributed 
a paper on the gMgraphical unity of Syria, in which 
be snowed that Eyna cannot be divided latitudinaily, 
>hut that the natural divisions of the country extend 
north to south, and are separated approximately 
by meridians from Uie Mediterranean to ine valley of 
the Euphrates. Various papers of considerable value, 
althou^ from a distinctive point of view, dealt with 
tile time and ports of Syria. 


At the instigation of the Admiralty, the Royal Geo- 
graphical Society has taken st^s to form a permanent 
committee on geographical names, on which the 
Admiralty, War Office, Foreign Office, Colonial 
Office, India Office Post Office, Board of Trade, 
Board of Agriculture, and the Ro>al Geographical 
Society are represented The chairman of the Com- 
mittee is Ma^or-Gra. Lord Edward Gleichen, and 
Mr. A. R. Hinks is acting povitionally os secretary. 
The Committee hopes eventually to examine all cases 
of doubtful nomenclature and spelling m the place- 
munes of the British Empire, accepting, wherever 
possible, official name-lists such as those provided by 
the Oaxetteer of India, the Board of Geographic 
names of Canada, etc. Place-names of the Bntibh 
Isles are outside the scope of the Committee, as they 
are dealt with by the Ordnance Survey. Lists of 
names will be published at intervals after thev have 
been submitted for approval to the authorities of the 
country concerned. Cmrespondence regarding con- 
fused or doubtful place-names of which the writer 
has personal knowledge is invited, and should be ad- 
dress to the Secretary, Committee on Place-Names, 
c/o Royal Geographical Society, Kensington Gore, 
London, S.W.7. 


Tui Journal of the Royal Miaoscopical Society for 

J une (part a, 1019) contains an important pap^ by 
Ir. J. Brontd Gatenlty on the Identification of intra- 
'eellu&r structures. Considerable difficulty is often 
experienced in distinguishing several categories of 
oeQ dementi. The Gdgi apparatus, mitowndria, 
yolk, and fat are, or contain, substances often iden- 
tical and generally chemically allied. For this reason 
ears must be exercised in any attempt to Identify a 
l^vcn odl body, and it is dearly recognised that the 
mixture of two or more of the above-mentioned 
demits may lead to ednfusion. The characteristics 
0# the various elements of the cell which the soologist 
may meet with, and the manner in which they may 
be distinguished by staining methods and micro- 
tibemlcal tests, is indicated in tabular form. 

Tm Review of Work in 1918 of the RockeWler 
Poumhitioii. hM recently b<»n Issued. The activities 
ol the foiuulation indude a campaign against tuber- 
suloda in France, wMch is mainly engaged in co- 
drttnatiftg the various agendas almady In eiist^ce 
ttooibating tMa dieease. Demonstrati<mt to 
♦H poasMH^ of rUbUng a cooimunltv of malaria by 
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anti-mosquito measures have been carried out In 
.Arkansas with considerable success, and an epldemie 
ol yellow fever in Guatemala has been etamped out 
Measures for the control and prevention of hook- 
wonn disease have been undertaken in many trc^cal 
countries. Medical education is also encouraged by 
the foundation; the Pekin Union Medical C^ega is 
being built under its auspices, and grants are made 
to many missionary hospitals. The total disburse- 
ments of the foundiatlon for 19x8 amounted to more 
than 15,000,000 dollars, and war-work expenditure 
during the w*ar totals nearly 32,500,000 dollars. 

In an article published in a recent Issue of the 
North China Datly News Mr. Austin J. Clements 
estimates that to maintain the trade in musk whi^ 
passes across the Ssechuan-Tibetan border, atmt 
100,000 musketeer must be captured and killed each 
>car. 'llie quantity of musk brought into Tachieniu, 
tl^ chief centre of the trade, snows no sign of 
diminution, so that apparently the annual drain, 
large as it is, has so far had no noticeable effect on 
the musk-deer population of Eastern Tibet. Mr. 
Clements thinks it may be feasible to rear musk- 
deer in semi-captivity, and to collect musk from the 
animals without Idiling them. llie wholesale 
slaughter which now goes on is largely unnecessary, 
since the snaring methods employed lend to the 
destruction of large numbers of females and Im- 
mature males, whereas only male deer more than 
three years of age secrete musk. The article con- 
tains a good deal of information regarding the trade 
in musk, not the least interesting item being the 
statement that one firm In Tachieniu devotes itself 
solely to the manufacture of an adulterant, which 
resembles true musk in all respects save smell, the 
latter being provided by the addition of a small 
quantity of g^uine musk. In coping with this and 
other less ingenious forms of sophistication the 
Chinese merchant is accustomed to rely on hit per- 
sonal judgment of the appearance, taste and smell, 
etc., of tne article ofTered to him, so that it is not 
surprising that some authorities believe that all the 
musk exported from Tachieniu is more or less 
adulterated. 

In connection with the Rat Exhibition held a few 
months ago in the gardens of the Zoological Society 
of London, special investigations were made, into 
the various methods of rat destruction. Mr. E. G. 
Boulenger was placed in charge of this research, and 
on Septilibcr ab, in a lecture presided over by Prof. 
E W. MacBride, and attended by a large gathering 
of medical officers of health, sanitary officers, and 
rat officers, he gave an account of the results 
obtained. He stated that in the course of his inves- 
tigations it was ascertained that, not only had the 
common brown rat vciy greatly increased in numbers 
in recent years, but also that the old English black 
rat, or ship’s rat, which was supposed to have 
been practically exterminated in this country by 
the commoner species, and to be restricted to ports 
and ships, had become much more abundant, and 
the two species of rats were now found in various 
parts of London living together in harmony. 'Where 
rats were present in large numbers, and where ft was 
not practicable to use gas, poisoning was found to be 
the best and cheapest method to adopt for their 
destruction. Of all tiie poisons esmerlmented with, 
s^l, the extract of th« bulb oi the Mediterranean 
plant 5dlki ntariUma, gave the greatest satisfaction. 
Good reautto vfere also obtained with barium car- 
bonate. Both these jx^sons, Mr. Bpuleoigrr s^ld, 
were, in the small quantities required to ktlf rats 
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>iMd t9or« or Um homteio to domoodo animrit^ 
Tht dMtrucdve power ol view wot loued to be mem 
uflduetworthy than diat^of MQiepolioiu^ The moitaue- 
oeufti^ form of tn^ coiuiete m a tunneMbaped cam 
with open doors at eadk end* which idiut wh«i the 
rat treads on a platform in the centre of the passa^* 
Ihe oommoa steel gin-trap was specially successful 
whan covered with wire tunnels. A large number of 
expe r i m e n ts were conducted in order to ascertain 
whether there was any truth in the statement that 
rats are influenced by human odour. As a result cf 
these eaiperiments it was found that it was superfluous 
to av<4a handling traps on the assunmtion that rats 
are detracted by the odour of man. Sulphur dioxide 
WM found to be the most effective gat, and was 
recommended for killing rats on ships and In con- 
fined spaces. When dmen off under pressure, the 
gas could be used with success in fumigating rat- 
holes in the open. Details of the research wtU be 
found In a “ RcnMrt on Methods of Rat Destruction,** 
by Mr. £. G. Boulenger, shortly to be pubUshisl by 
the Zoological Society, price 6d. 

The Proceedings of the United States National 
Museum (vol. Ivi , No. aafiS) contains an interesting 
paper ertbded Desertions of New Species of Mol- 
luscs of the Family lurtitidse from the West Coast 
of America and Adjacent Regions ’* by Dr. W. H. 
Dali. In all, somewhat more than 300 spedes are 
considered, of which ibi are new. Of this large 
number 93 belbng to the fauna of the western coast 
of the United States from the Arctic Ocean to San 
Diego, California, including one species from Hawaii. 
Eie^ species appertain to the west coast of South 
America, induding the Galapagos Islands; 89 belong 
CO the Panamic fauna and its extensfoft into the Gulf 
of California. The new species are well figured on 
twent>-fbur plates reproduced from excellent micro, 
photographs. 

Durinu the early dajs of rubber-planting, seed was 
put in regardless ' of its origin, whether from trees 
yielding large or from trees yielding small quantities 
of latex. Now, however, so much rubber is planted 
that there is danger of over-production, and for 
further plantations (now that capital costs have 
increased) to have much chance of success they 
should be planted with seed from the best bearers 
Selection of seed is already in progress in Ceylon and 
elsewhere, and a paper oy Whlmy ("Variation in 
hwUtenstSj*^ Ann. of Bot,, vol. xxxiii., 1919, 
p. 313) provides useful data which give an idea of the 
possibiUtles of improvement in average vieldjMA large 
number of trees were tapped on a uniform system 
On Malaya), and It was found that nearly 10 per cent, 
yielded twice the mean or more. If, then, the method 
of stlecdon indicated in Lock’s *' Rubber and Rubber- 
Planting” (p. xoi) were adopted, there seems good 
reason to that new fdantations might be made 
vlMing muen more rubber per acre than the old. 

The possibilities of camphor cultivation in the West 
Indies has recently been discussed In the Agncultu/r^d 
News for Mav 31 last. The decrea^ng amount of 
oAnphor availaUe for export from Japan, which has 
Utherto been the main source of supply, has led to 
emdmental growth ol the caoiphor-hw In iwious 
west Indian Islands. It has been found that^some 
varieties of the free yield oil only, while others yield 
camphm’ and dL and this Impoitani botanical nvfM 
of the qubstlOR Is being investigated at KOw.. ^th 
llhe right variety, the leaves and .twigs, at wdl as 
wood aad foots, are found to yfm camphor on 
and die trees vrffi hear ievsre prutibig 
Viitfr ftttfo apphrent Injuit- prApetim 

appaire to be eh todusCty wMai might protebly be 

" JIO. 2605, VOL. 104] 


developed in several West iwHan lalaads. wksbe 
ctbiatlc and soil ceoditibiia am eufti^; for nstioecL 
Jamaica, Trinidad, Domtnioa, and others. CatnolS 
hedgei as wfaid-tiPSaks to Mass os oasao plantaaptft 
migbt be experimented with, evea if astenaive areas 
were not devoted enttnly to camphor plantatkms. 

Among recent puMicadons of (he Board of Agrf- 
culture is the first annual report of the Plaa Pro£m- 
don Brandi— a branch formed in t^xy bo arrange for 
the growth of at least xo,ooo acres of fisoc in Great 
Britain. It is estimated that the ipifi am WillTielfi 
about 36,500 tons of straw and seed. The cost of 
production has been enormous, diiefly owing to (he 
great difficulty in obtainhig^the large amount of 
labour neoessary for harveimng the crop. Pra-war 
experiment stations proved the posribillty of flax pro^ 
duction on a small scale in Great Britain, but it would 
be obviously unfair to take last year’s esqperience as a 
guide to m poeslbility of a large-scale flax Industry. 
The latter will depend on foreign Imports and jn’lcet* 
on the development of flax-grovring m other countries, 
and also on the hitherto unattaoced problem of the 
reduction of costs in all the stages of production. Im- 
provements already in sight are the increased straw 
yield from selected strains, and the progress made 
with the threshing attachment whim makes de- 
seeding on the farm possible. Also, it must be re- 
memberad that, failing the large-scale establishment 
of the flax industry, considerable loss will be sustained 
in the disposal of the machinery which has been put 
up during the past vear. 

The recently issued volume of the Journal of the 
Royal Agricultural Society (vol. Ixxix., 19x8) oontalna 
several papers of great interest in connection with the 
food production campaign carried on during the war. 
Prof. Bryner Jones desmbet the results of breaking 
up grass-land in 1918. This will always rank as 
one of the most remarkable achievements of Bntith 
agriculture, contributing as it did so largely to the 
food-supply of the country m tunes of great need. 
It was ntting, therefore, that the technical problems 
should be recorded and discussed. Teachers and 
experts will hope that an even fuller account may be 
puohshed eventually, giving details of soil formationa 
and conditions that will add to its usefulness. Mr. 
Garrad describes the work of the tractor on the farm. 
This implement is rapidly revohitionisiM farm condi- 
tions, and IS graatly Increasing the efndency of the 
farm-worker. Tlie defects of present types are set out 
and suggestions made for the consideration of en- 
gineers Unfortunately, the great enemy of the 
tractor is the weather; in Mr. Garrad’t opinion, It It 
essentially a fine-weather machine, and hat to be laid , 
up In winter. But it works so 'siuickly that it enabM 
a farmer to do much of his work durii^ the fin* 
periods. Mr J. R. Bond ^ves an account of modern 
hayntbking mo^inery, amlMr Arthur Axnos discusses 
the difficulties of growing red clover. 

The Rev. M. Saderra Mssid, who has studied the 
seismic and volcanic jflienomena of the PhUfopin* 
l^nds for many years, has recently published die 
catalogue of earaouatm for (he year 1918 (D.S. 
Weather BuUedn for December, 1918). Exduding 
after-shocks, the total number of earthquakes }s 1^, 
three ol which were recorded all over die worio. 
The most importsnt earthquake was that whkit 
occurred in SMthern Miodanao on August 15 at 
13.30 p.m., O M.T., its wicentra being In ^5** N» tM* 
and 1145® B- Ae*., ™ inten^ tiy 

which mched the nlghest degree (to) of foe 
Fotel scale, was foBowed by thouM^ of 
shocks (seme of foesn of degr^ fo# 

motatht of Aug^ Oep s smbe ^ aad OctOMfv It wo* 


NATUHE 


1919] 


bffi a aea^wavp^ which Bw«pt over the aeuthem 
ttikt ai CratbatOi CAU^ng great delniage and k>tt of 
About a month later, on September 13, there 
mre two vkknt shodce in the Batanes Islandsi the 
nr&t ot intensity S at 6.56 a.m., the second of inten- 
sity o at 21.5 .a.ni., by which the towns of Sabtan 
and Ivana were destroyed* 


Tm Buhiaa n volcano rises on the south-east end 
of the island of Liuon to a height of ab<mt 5000 ft. 
For centuries ■ ■■ i ndeed, so far back as the historic 
facofd entends-Ht has bean dormant, only ocoaiionaliy 
e|ectiag small lets of steam from numerous vents 
around its breadied and nearly hlled-up crater. A 
few light outbursts with ejection of ashes are reported 
astumng occurred in 185s, 1889, and 1894. Far more 
important were the erupnons which took place in 
January, 1916, and October, 1918, and are briefly 
describe by the Rev. M. Saderra Masb in the 
li.S. Weatl^ Bulletin for January last. The flr^t 
began on January 16, 1916, and lasted five days, 
with numerous earth-tremors and rumbling noises 
and small explosions. The eruption of OctOMr, 1918, 
was more vident, and at the end of D(*ceniber incan- 
descent lava began to pour down a deep lavino on 
the south-south- west side of the mountain, continuing 
until the end of March, 1919. The dama^ caused by 
the eruptions is of little account; indeed, the planta- 
tions on the lower flanks of the volcano have boon 


benefited by the small falls of ashes. 

Symonses Meteorological Magaeine for September 
inaugurates the passing of the magazine from the 
British Rainfall Organisatloa to the Meteorological 
Office as a part of the unification of the Rtilish 
Meteorological Services. The ITtames Vallov rain- 
fall map for August shows the general rains to have 
ranged during the month from 2 in to 4 in , the 
Alins bring heaviest in the southern districts of 
Hampshire and Sussex. In London and o\er a large 
part of Middlesex the rains measured about 25 in., 
the least rains amounting to a in. and less over the 
estuary of the Thames. 

Tkb Monthly Meteorriogical Chart of the North 
Atlantic Ocean published by the Meteorological Office, 
ia addition to the usual information dealing with 
matters of espedri interest to the seaman, has on 
the face of the chart a note on the increasing storm 
tendency during the autumn. Attention is directed 
to the fact that, Airing the winter half of the year 
both antkyrioi^hfand cyclones are of greater intensity 
than those of the quieter months of summer, the 
terometer during the winter season both rising higher 
and falling lower, which accounts for the greater 
severit|b of the wind. As an illustration of the ir- 
regidspVBric of storms at times, attention is directed 
to a storm experienced by H.M.S. Caesar in the 
flrighb^hood of Bermuda during the earlv davs of 
September, 1915, when the storm’s path seems to 
have nearly completed a drclc and then to have 
doubled ba» over a considerable area. To conflrm 
so erratic a path, a minute discussion of neighbour- 
ing and surrounding observations seems derirable. 
Autumn is r e f erre d to as the most stormy period for 
hurrkwed in the tropical belt, but die accumulated 
data for many years snow August as the most stormy 
month for West Indian hurrlam^. Charts are given 
of the North Polar stfas for the months from April 
to August inclusive, taken from the State of the 
ice in the Arctic Seas, 1918, •* published bv the 
panish Meteorological Instituie. 

Tm devriopmentt of aerial photography during the 
war ffeem liksly to be put into pracocai use in peace- 
In oonnectkm with surveying and cartographic 
iWa fe In Ia Natma for Septmber 6, P. Dautridie 
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(opreMM the (^nion that the fidd of apirfieattoii lor 
aero^otography seems to comprise (i) tend carto. 
graphy (revision^ and explorations); (2) marine carto- 
graphy or charting; (3) the preparation of large-scale 
maps and plans for various public works eoter^ses: 
and (4) control work (forest sections, the traffic of 
ports, stations, etc.). Ills article develops the subject 
in an elementary way by simple examples of the 
method of procedure. 

A WRITXR in La Nature (September 6) sketches the 
develf^ment of the French Ministry of Inventions 
from its inception in 1915. The Dwartment has been 
responsible, like the British War Inventions Depart- 
ment, for carrying out numerous investigations re- 
lated to matters of _ artillery, small arms, lorries, 
tanks, aircraft, and shipping. One of the most useful 
inventions which was ine outcome of much experiment 
by Prof. Perrin and hL collaborators is a method of 
acoustic signalling by means of a comprcssod-alr 
trumpet. The apparatus, which is quite portable, 
comprises two clarions or bugles having diflercnt 
notes and a compressed-air cylinder It has a range 
of several kilometres. Much valuable work was 
done, too, on the photc^ranhy of projectiles at extra 
high speeds. Mention is also’ made of Prof Roth^’s 
method of recording wind xelocitv by means of small 
anemometers und mills attached to captive balloons, 
the anemometers closing an electric circuit at intervals 
of 10 m. of change in wind force. 

An interesting pamphlet has been issued bv the 
Niagata Falls ('hamber of Commerce relating to the 
olcttro-chemical industries established at the Falls 
The poy\ei at present utilised .^mounts to 605,000 h,p,» 
ahilst sdiemcb in process of development will absorb 
a further 420,000 h.p It is estimated that a total 
of 2,500,000 h p , equivalent to more than 16,000,000 
tons of loal per annum, may be obtained without 
impairing the natural beaut> of the Falls The «.ub- 
stances produced by the various companies cover a 
wide range, and include abrasives, lefr iclorios, fer- 
tilisers, metals and alloys, inorganic compounds, and 
a variety of organic substances such as chloroform, 
methyl alcohol, and formaldehyde. When cheap 
power 18 available, electro-chemical methods of pro- 
duction often prove cheaper tharf alternative pro- 
cesses, and to this fact mav be atiriliuted the rapid 
development of hvdro-oloctric schemes in all countries 
sphere water-power is available on a sufficicntlv large 
scale. The policy of the United States is to utilise 
water-power to tfie fullest extent, their bv conserving 
fuel; and it h worth while consideting whether the 
Biitish Empire could not act as a whole in this con- 
nection, particularly in view of the present situation 
in relation to coal supplies. Judging from the success 
already achieved at Niagara, it appears probable that 

continuously increasing proportion of chemical and 
metallurgical products will emanate from water-power 
centres in the future, 

Wb have received a copy of an interesting pamphlet 
(obtainable from the editor of the BriUsk Baker, 
Messrs. MacLaren and Sons, Ltd., 38 Shoe Lane, 
E.Cm price iJ.) by Capt Robert Whymper on “The 
Conditions that Govern Staleness in Eiread.*’ For the 
gmter Mit the report deals with woric carried out by 
Capt Whymper himself as Assistant Inspector of 
Baxeriet with the Army in France, and it extends 
over far too large a field for complete abstraction 
here. The questions studied include the estiination 
and location of losses occurring in the manufacture 
of bread, the< conditions that g o mn staleness 
In bread, changes occurring in bmad with age, and 
the colloid nature of bsead-emmh. The condustons. 







arrived at are as follows Hw coolie of bread 
takes place in three stages: a steam perm, a con- 
densation period, and a drying period, the rate of 
loss of moisture of the first being four times as great 
as that of the drying period and five times that of 
the condensation period (a) No marked loss of mois. 
ture from the centre of the loaf occurs until after 
100 hours, and within the latter period the zone of 
drying is a layer only i in. thidc adjacent to the outer 
crust* (3) The loss of water from a loaf on keeping 
is not responsible for ttaleness. (4) As the loaf 
becomes stue there is a fall in the amount of soluble 
extract of the bread-crumb, followed by a rise, the 
soluble stardi foiling rapidly between six and twcntv- 
four hours’ cooling. This supports Lindet's view that 
staleness Is due to the retro^ssion of soluble starch. 
A similar fall and rise of soluble extract hat been 
observed with stardi pastes, Capt Whymper con- 
siders that staleness may be attributed to {n deposi. 
tion of solid starch in the bread-crumb by chan^ of 
temperature and accelerated by the pre^xistcnce of 
solid starch particles; and (li) partial polymerisation 
of starch independent of the deposition mentioned, 
which tends to crumble the gelatinous nature of the 
bread-crumb Changes occurring in the proteins of 
the bread may also be a cause of staleness 
Mesirs. BaiUt^e^ Tindall, and Cox ^ have in the 
press for appearance in their Industrial Chemistry 
Series: — Explpslvcs/’ E. de Barry Barnett; “The 
Industrial Oases,** Dr. H. C Greenwood; “Animal 
Proteids,*’ H. G Bennett, and “The Carbohydrates/* 
Dr. S. Rideal. The following volumes are in pre- 

f iration for the same series' — -“Fats, Waxes, and 
sseotUl Oils,” W. H. Simmons; “Silica and the 
Silicates,’* J. A. Audley; “The Rare Earths and 
Metals,” Dr, E. K. RIdcal; “The Iron Industry,” 
A. E. Pratt; “The Steel Industry,” A E. Pratt; 
“Oaa-works Products, ” H H. Gr^; “Organic 

Medicinal Chemicals,” M Barrowcllff and F. H. 
Carr; “The Petroleum Industry,” D A. Sutherland ^ 
“Wood and Cellulose,” R. W. Slndall and W. 
Bacon; “Rubber, Resins, Paints, and Varnishes,” 
Dr. $. Rideal; and “Economic Fuel Production in 
Chemical Industry,” Dr H. S. Taylor. 

ERRATUM.-^On p. 84 of Naturk of September 35, 
In the Table in column two, 054 appeared under 
:^aCum) in some copies as 54, the 9 having been 
broken off during printing. 

OVR ASTRONOMICAL COLUMN. 

The TwENTY-rouR-HOUR Day.— T he splnt of 
standardisation and unification is abroad, and one of 
its latest manifestations is the attempt to reduce the 
various methods of time-reckoning to a single system. 
Astronomers have made an Important contribution to 
this end in deciding to commence the astronomical 
day at midnight instead of noon. This reform will 
commence in the year 1925, an earlier date bei^ in- 
convenient for the various nautical almanacs. While 
astronomers will gain, on the whole, by the change, 
yet in some resp^, notably in the case of sets of 
observations extending on sides of midnight, it 
will cause inconvenience; this gives them a certain 
claim to aSk for some sacrifice on the parti of the 
general public In order to achieve the fcartW, unifica- 
Bon wmch is now deeired; tUs Is the subrttUtioo 
of 34-lKnir redconing for the present s ytt em^ of a.in. 
and p.m. 

Twenty^ourAiour time hu long been used in Italy; 
^ was mtroduced Into the British Army late year, 
and a few rauway oompanlee already use It In their 
timo-taUee, where Its convenlenoe la so manifest that 
It H eurpridM that Its Introduction has been eo tardy. 
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The majority of social fuaeitdbe take etaiMi la titif 
aftentooQ or eveolng,^ and It imdotibttdjv 1| eomewhni 
more troubleeome to eiw eeventeed than ftvti, or, 
twonQr-one than nhie. rnnch made eome amuaftig 

e ay on tills subject when tbe rsferm wtie suggesm 
1885; possibly this had eomamtU to do wSn m 
failure to carry It at that date. However, the fact 
that astronomers could not then agree to elttf tiie 
ascronomical day dquived the scheme of Its drtviiig- 
power. The auspiem are now more favourable, and 
the report of the Cmiinittee, consisting of seven 
members, just appointed by the‘Home Se^tarv wHl 
be awaited with interest 

Comets. — Using obsdryatiAis made on August ai, 
and September 7, Iklessrs, Brace and Fisitiier- 
Petersen have deducM the following elliptical oi^it 
of the comet 1919b 

T i6'86i G M.T. log 1*33860 

• -120 33 ij'l log r -9^67 

51 - 3*0 434 * 108^-968544 

r — 19® II 45'J Period 73*095 years 

The elements are extremely close (within about 5^ in 
each case) to Gould’s elemerfts for 1^7 when cor- 
rected for precession. The error of the middle place 
in lon^tude (great circle) Is -05c/, in latitude +051'. 
The period adopted is rimply the observed Interval 
between the two perihelia, uncorrected for perturb- 
tions 

Eplientens for Greenwich Midnight. 


Oct 


The comet will be observable as a morning c^ject in 
Europe until early in December; after that it will 
pass to the south of the sun, and will be better plac^ 
for southern observers. It is very desirable to observe 
it as long as possible, In order to place the elliptica] 
character of its orbit beyond a dmibt. 

The physical appearances of the three visible comets 
are discussed In LAsironomte for September, 19x9a 
(Kopff) appeared as a circular nebulosity some 3' In 
diameter, gradually increasing in brightness towards 
the centre, where there was a nucleus of the lafh 
mag.; no trace of a tail. 1919b (Metcalf-Brorsen) 
was visible to the naked eve on September c, in 
spite of strong moonlight. In the telescope It ap; 
peared as a large nebulosity, with eccentric con- 
densation, and a short but broad tall pdnting S.W* 
19x9c (Metcalf-Borrelly) appeared early In September 
as a pole nebulosity, 2' In diameter, wth sli^ cen- 
tral condensation ; tibservation difficult owing to 
modnlfght 

Minor Planets*— A sixth member of the Interest, 
ing Trojan group of planets (the mean motion of 
which Is the same as that of Ju^ter) was found in 
March last, and provisionally designated xgx^PD. 
Its mea^ longitude is 60^ greater than that of JUpIter* 
Prof. Cohn gives the following elemiefite 7 * 

Epoch 1919 March 19*5 G,M.T, 

MpWSr 18V 
• - 7r 46^ 7-8^ 

•3J6* Sf! loV}-i9i9^ 
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FLORA OF MACQUARIE ISLAND. 

^ HE recently Iseued part of the Sciendfic ReporU 
^ of the Auetralasian Antarctic Expedition, 
ipiWA (eerie* iil» voU vii., part 3), entitled “The 
\afcutar Flora of Maoquario Island,*’ by T. K 
Cheeiemw, contains some important conclueionh on 
the origin and distribution of the southern floras. 
MaK^quarie Island is situated on a narrow submarine 
ridge, surrounded by water more than sooo fathoms 
deep, about 600 miles, to the south-west of New 
Zealand. Its greatest length is barely twenty-one miles, 
and its greatest breadth under four miles. The island 
is little more than a range of mountains, the exposed 
ridges bare and wind-swept, while in the hollows arc 
numerous shallow lakes, and the coastal hiUh are 
deeply scored by ravines. The climate is marked bv 
A low summer temperature, much cloud and fog, an^ 

^ constant high winds. Dr. J. H. Scott, who visited 
the island In 1880, describes the landscape as barren 
in the extreme. There is not a tree or shrub, but 
long stretches of yellow tussock arc varied with 
patches of the brignt green SUlbocarpa polarts, the 
Macquarie Island cabbage, a plant resembling ver> 
fine rhubarb in growth, and of Pleurophyllum, a hand- 
some Composite, with long, sage-green leaves and 
purple flowers. On the hiUstdes are globular masses 
of Azorefla, forming dense, solid cushions often 4 ft. 
across. Near the hilltops is an abundant growth of 
rich brown mosses. Hooker (“Flora Antarctica") 
mentions seven species of flowering plants and one 
fern at known from^ the island. Mr. A. Hamilton, 
on whose collections the present aixHJunt is based, 
spent nearly two years in the island, and Mr. Cheese- 
man now enumerates thirty flow*ering plants and four 
ferns. Of these, three grasses are endemic, white 
of the remaining thirty -one species eighteen extend 
to New Zealand, and eleven of these are found in no 
other country, A remarkable fart is that fifteen, or 
practically one-half of the non-endcmic plants, arc 
also found In Fuegia or the South Georgia to Ker- 
guelen groups of islands. Fuegia lies 4600 miles east 
of Macquarie Island, with no trace of land between, 
and South Georgia, further east, at about 5800 miles. 
Westward tbera is open sea until Kerguelen Island is 
reached, about 3350 miles distant. The extraordinarily 
scanty flora oi the South Gcorgia-Kcrguclen- 
Macquarie ailbas, which lie between parallels roughly 
correspondlhg with the north of England and the centre 
of France, it probably due mainly, as Prof, Rudmose 
Brown luw suggested, to the short summer with its 
comparatively Tow temperature; but the almo!>t con- 
westerly gales must also act adversely on 
plOTt growth. 

After a brief comparative review of the vegetation 
of the various land areas of the sub-Antarctic zone, 
Mr. Cheeseman concludeg that during Tertiary times 
there have been onlv two directions in which the 
^'egelation of the rest of the world can have 
approached the sub- Antarctic zone and Antarctica 
Itself, or along which an interchange of species could 
take place, namely, "the direction of New Zealahd 
and tndt of South America. The rich and varied 
flora of New Zealand, in addition to its obvious Aus- 
tralian, Padfle, and Malayan alliances, ha^ also an 
erident Andlne and Fuegian affinity, which is shll 
anmtBr In the New Zealand sub-Antarctic islands. 
Time idaods In early Tertiary times were part of a 
greater New Zealand, and a northward extension of 
Antaretica mi^t have reduced the distance Iwtween 
fit and the New Zealand area to one capable of being 
aaiirf by ptanti and animab. An IndicaHm of a 
lonster cononuout or broken land connection b^e^ 
Md South AoKjIco, prwumobly In 
dme. I» found Ih the compwadvely 
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shallow bank hlch curve* round by w^ of the 
Falkland Islands and South Georgia. The fossil 
Tertiary flora discovered by Dr. Andersson in 
Graham Land, comprising species of well-known 
recent South American and New Zealand genera. Is 
of in tern* t from this point of view. It suggests an 
Antarctica largely free from ice and snow, and sup- 
porting a numerous flora along the sliores of the 
continent. We may imagine a regular exchange of 
species between Antaictlca and Fuegia, and aTso a 
passage of <^cles between New Zealand and Antarc- 
tica, In this way we mav account for the presence 
of u New Zealand element in the .South American 
flora and a South American element in New ^aland 
^ The subsequent Glacial epoch caused much extinc- 
tion of ^aes in the southern floia. At its cio*e 
Macquarie Island had lost its higher pl.'ints except 
the few grasses which now constitute its endemic 
flora, Ker^efen had suffered almost a* bndiv, and In 
South Georgia the whole of the vascular flora had 
perished. With the advent of n milder tlimate onlv 
two souroesi of supply remained, Fuegia and the New 
Zealand area, ^uth Georgia anu the Kerguelen 
group, both favourably placed in the line of the 
constant westcrlv winds, received almost the whole of 
their new flora from Fuegia, while Macquarie Island 
obtained a large proportion fiom the comparatively 
close New Ze.ninnd sub-Antarctic islands. 


EDUCATION IN BRITISH INDIA. 

^IlE Bureau of Education, India, has issued an 
^ interesting quinquennial review of the progress 
of education in British India for the period 1913-17. 
The facts are set forth in a statistical dhsttact cover- 
ing ICO folio pages. They deal with all forms of 
education, primary, second^, professional, and uni- 
versity, under various heads, such as the number of 
institutions public and private, the scholars in attend- 
ance^ local and State expenditure, number and qualU 
fications of the teachers, and cost of education In 
elementary and secondary schools and in professional 
and university colleges. The statistics differentiate 
between the various rarcs, together with Europeans 
and Anglo-Indians, and between the different creeds, in- 
duding Hinduism, Mohammedanism, and Buddhism. 
The returns refer only to British India, with an area 
of 1 1034,71 6 square miles and a population of 
about 244,000,000, of whit*h numbci 124,747,805 are 
males and 119,372,395 females. The Hindu* number 
163,611,094, Mohammedans S7t4i9i3i>9t Buddhists 
10,643,813, Parsis 86,155, European* and Anglo- 
Indians 36^,354, Indian Christians 2,336,464, others 
9,9^,i85^gures of much interest in view of the 
present Indian unrest. Of this vast number only 
7,851,946, in whidi is included 1,330,419 females, are 
under in*truction in all types of educational institu- 
tions, or about 3 per cent, of the population. In 
190^ only 5,388,63a were under instruction, and in 
1911-ia 6,780,721. 

The number of arts colleges In 1916-17 was 134 
with 47ii35 students; of professional college, 6t with 
11,504 students; of special sdiools, inclurive of 
training, medical, agricultural, and other tedmical 
schools, 4B61 with I43*8 o 4 students; of secondary 
schools, 7603 with 1 ii86j^ 3S P«pWs; of primary 
sdKwls, 143,303 with 5,818,730 pupils. In addition 
to these tfwe were 37,803 private Institutions, 3009 of 
whldt were advanced with 6o,6t8 pupils, and 
34,794 were riementavr widi 584,000 pu|dls. The 
total expenditure on puolto Instruct^ In 1916-17 was 
7*535,5371.. of which sum tfiene was spent ad- 
ndnlstraaon, inspectioo, scholarsh^, buUdings, fumL 
ture, apparatus, etc,, 3,039,749!. On the arts colleges 
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there w«t wptai 473 583! dn the profetstonitl coUef^ 
93p«9$2l on the tiiintrig echooit 190990! on all 
otn^ epedal tchooU 3^474! on the eecondary 
schools u laS 61s! end on the primary sdHoots 
1^9^,336! There was a total income from fees m 
19x0-17 of universlttes professional cotlegeSi and 
spectal tedinical schools of 107 453I and of secondary 
schools of 042 6sol In X917 14 799 students matncu 
lated ^09 quahfied for the B A examination 440 
B Sc for M A and i<a for M Sc An 
elaborate census of education su^ as this for the 
United Kinitdom would be a welcome contnbution to 
our knowledf^ of educational affairs 

THE BRITISH ASSOCIATION A 7 
BOURNEMOVIH 
SECTION C 

GBOLOOY 

Opbminq Adokfsb ( \bkidgxd) bt J W Evanh D Sc 
LL B F R 5 Presidbkt of thp Sbction 

Onk of the most striking features of our science 
IS the need m which t stands of a large and 
widely distributed body of workers and the oppor 
tunitm It affords to every one of them of m^ing 
important contributions to scientiffc knowledge 
Everywhere someone ig needed who will devote his 
spate time to the examination of the quart les and 
cliffy v^here the materials that build up the solid 
earth are exposed to view and who will record the 
changes that occur in them from time to time for 
a quarry that is m work or a cliff that is being 
undermined by the sea constantly pres nts new faces 
affording new information which must be recorded if 
unportant links In the chain of evkknoe are not to 
be lost It 18 equally important that someone shouft 
always be on the look out for new exposures road 
or railway cuttings for instanoe or excavations for 
culverts or foundations which in too many instances 
are overgrown or covered up without receiving 
adequate attention It is^ again only the man on 
die spot who can obtain even an approxnnately com 
plete collection of the fossils of each stratum and 
thus enable us to obtain as full a knowledge as is 
poauble of the life that existed in the far off days in 
whidi It was laid down In his absence manv of 
the rarer forms which are of unique importance in 
tracing out the long story of the development of 
plants and animals and even of man himself never 
reach the hands of the ipeailist who is capable of 
interpreting them It was an amateur geologist a 
country solicitor who saved from the road menders 
hammer the Piftdbwn Skuh that m its mam features 
appears to represent an early human type from which 
the present races of man are in all probability 
descended Another amateur who was engaged m 
the bndc making industry near Peterborough has 

f rovided our museums with the r finest collect onv of 
urassic reptiles A third a hard worked medical 
man was the first to reveal the oldest relics of life 
that had at that time been recognised in the British 
Isles and many more examples could be instanced 
of the services to geological sdence by those whose 
principal life task lay m other directions 
SijA workers are unfbrtunately all too few-- 
Iswer 1 fancy now than they were befdre the pur- 
suit of sport and espeaally of ^df had taken such 
a hctld upon the middle passes and occupied so con 
sMdtable a portion of thelt feisure hours and thoughts 
One might nope that the cxtendckl hoti» now assured 
to the working dasses for recreation would lead to a 

S eneral uxcreaae of intenst m saence among them 
F It were not that the students of that admirable 
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orgMibatioa (hft WetHun* feiiioMioaat AModlttioo 
seem mmost JnvsriaUy th prefer teemaade or poMtiM * 
subjeds to the study of Nature In a Inrge coms^ 
in which I am irttemted the number of dioes m evhry 
condition of life who are able and witlmg to tm part 
in geological rceeardi might be tdd lUmost on the 
fingm <H one band and so far as I am aware them 
has not been a single recruit m recent years from the 
ranks of the youn^ men or women 

It might be suggested that the prevallifig indiffer 
ence to the attraction of gedogicai teseacdi wae due 
to a conviction that after eighiy years of wtak bv the 
Geological Suiviw as wdl aw by umversitv teachen 
and amateurs there was little left to be done aiid 
that nil the information that could be desin^ was 
to be found in the Survey publications Sudi a bdief 
can scarcely be very widespread for as a matter of 
fact comparatively of the general public revise* 
the value of the work of the GecJogical Svarvey and 
till fewer make use of its publications Municipal 
libraries other than those of our largest provincut 
centres are rarely provided with the official maps 
and memoirs relating to the surrounding areas and 
in the absence of any demand the local booksellers do 
not stock them This cannot be attributed to the 
cost for though most of tiie older maps are hand 
coloured and therefore expensive the later maps — at 
least those on the smaller scales'— are remarkably 
cheap and the memoirs are also jssued at low prices 
Tlwi true totplanalion appears to be that a geological 
map conveys very little information to the average 
man of fa r education who has received no geological 
instruction This is certainly not the fault of die 
Survey maps which compare very favourably with 
those of other countries and have been gmtly im 
proved in recent wars In particular tm witroduc 
non of a longitud nal section on each map and the 
substihinon of the certfcal section drawn to scaJe 
for the old colour index must greatly assist those intq 
whose hands it comes in obtaining a correct viesv 
of the succession of tixe strata and the structure of 
the country Some of the maps are it is true so 
crowded with information— to^graphtcal and geo- 
logtcalr>< 4 hat it is frequentiy difficult even for the 
trained geologist to read thm without a lens This 
IS largely due to the fact that thev are printed over 
the ora nary topographical maps in which there is a 
great amount of detail that is not required m geo* 
logical maps In India the Trigonometrical Survey 
are always ready to supply as a basis for special 
maps copies of their own maps printed off plates 
from which a portion of the topographical fraturea 
have been erased 

The best roned^^ however would be to extend the 
publication of the maps on a scale of 6 in to a mile 
(t 10 s6o) For manv years all geological survey 
work has been in the first place earned out cn 
maps of this scale but they have not been published 
exc^t in coal minmg areas There the geologtcal 
bqundanes are pnnted but the colouring ts added by 
hand which makes the maps oomparativelv expen<> 
sive In 6ther localities manusenpt copies iA IKt 
geological lines and cdlounng on the Orfeance 
Survey maps can be obtained at the cost of produc* 
Hoti which IS necessarily considerable There t# 1 
believe a wide sphere of usefulness for cheap ookw^ 
printed 64n geological maps etpeettifiv kifthe com 
of sygncuttqrat and burldfhg land for whtdt the 6 mi 
Ordnance maoa are already m demand They afford 
ample room for geological infoctBgtton and aecom- 
panlad bv foerafltudiital sections on thafvame seatoo 
without vertical eixaggerauon, their sl{pilfieaMoe wotiU 

ijOktogaffOar si|i4W» ua 1 k Itss 
ad|M » tst««WSb ^ 
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i^eioro ^paftdUv apprebended than that of map* on a 

ftitaner ttile. 

It v^oUld be of great advantage if there were a 
nWfom usaffr by whidh the position in the strati- 
flcapMcal aeoei of rock oulcropt were Indicated by 
and their iithoiogical character by stippling 
(b blade or white or coloar)« following the ordinarily 
accepted conventions. This course has been pursued 
by Ptof. Watts in the geological map prepared by 
him to iUusermte his ‘‘Oc^gra^y of Shropshire." 

Some explanation, apart from the maps ihem- 
sdvea, is, towever, needed if they are to be rendered, 
as they should be, intelh^le to the general public. 
The official memoirs whldi deal with the same areas 
as the maps do not afford a solution of the difficulty. 
Excellent as they are from the technical point of view 
and full of valuable information, they convey little to 
the man who has not already a considerable acquaint, 
ance with the subject. What is needed is a short 
Explanatory pampMet for each map, presuming no 
pr^lous geofogicaJ knowledge, describing brieff\ and 
In simple popular language the meaning of the 
boundary lines and ^mbols emplo)^, and the nature 
and composition of the different sedimenturN ot 
igneous rocks disclosed at the surface or knoun Co 
exist below it in the area comprised m the map A 
brief account of the fossils and minerals visible with- 
out the aid of a microscope should aUo be included. 
The probable mode of formation of the rocks and 
their relation to one another and the subsequent 
changes they have undergone should be discussed, and 
at the uime time their influence on the ngnculluie 
value of the land and Its suitability fot building sites, 
as well as on the distribution and level of under- 
ground water, pointed out. Some account, too, 
should be given of the economic mineral pnxlucts 
and their applications. These pamphlets should 
be illustrated by simple geologicat sections, views of 
local quarries and chffs wowing the relative positionb 
of the different rocks, figures of the commoner fossils 
at each horizon, and, where they would be useful, 
drawings of the forms assumed by the minerals. 
Each pamphlet would be complete In iuelf. This 
would involve a considerable amount of repetition, 
but If must be remembered that different ]>amphlets 
would have, as a rule, different readers. 

During the war publications containing desirable 
inftvmaaon wane circulated widely and gratuitousK 
bv the authqrit^ to all public bodies concerned, anil 
there seems ho reason why the information laboriously 

g athered by the Geological Survey in the national 
itarests and paid for out of the public funds should 
not now receive the same treatment. All municipali- 
tiosr ^strict coiHidlt, public libraries, colleges and 
setmis, both secondary and elementary, should te- 
ceive free copies of the Geological Survey publication** 
dealing wkh the area where they are situated or with 
those Immediately adjoining it. 

Every facility should, of course, be afforded to the 
public to make use of the Survey publications. They 
should not only be on sale at the post offices in the 
areas to which thev lelgte, but it should also be 
possible to borrow foldBtig mounted copies of the 
as wdl as bound oojpws of the explanations and 
menhuirs, on making a deposit equal to their value. 
When tb^ were no longer required, the amount of 
the deposit, lea a smell charge for use, wqufd Ic 
Mpald 00 Aek return to the same or any other post 
^Bce and the production of the receipt for canoella. 
don. It would thus be possible, when traversing any 
mart of the coontry, to consult In succession all the 
peolflgfcal Stii^ pid»licetlons of the districts passed 
tbroqSh. TWs would also enable the per^ 

liteg#at«r*eldente to refer to the more expensive hand- 
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coloured mqps, Including the 6 -in. manuscript maps, 
at a comparatively small cost 

The Survey publications should be illustrated in 
eveiy museum and school in the districts with which 
they deal by small collectioiis showing the characters 
of the local rocks, and of the minerals and fossils 
that occur in them, and care should be taken to see 
that these collections aie mainUined in good order 
and properly labelled. 

It would be a good plan fco: the Survey to appoint 
a local geologist, an amateur or member of the staff 
of a university or collego, in every area of twenty or 
thiity square miles to act as their representative 
and as a centre of local geological interest. He would 
be expected to given ms obsistanoe to other local 
workers who stood in need of it. Ho would receive 
little officjul remuneration, but inquirers in the neigh- 
hood would be leferred to him, and where commercial 
interests were involved h<* would, subject to the sanc- 
tion of the central office, be entitled to charge sub- 
stantial fees for his advice. He would report to the 
Survey anv event of geological importance in the area 
of which he was in charge— whether it was the dls- 
Loverv of a m‘\\ fosstliferous locality, the opening of 
a new quairv,^ the sinking of a well, or the com- 
mencement of boring operations. Many of these 
matters would be adequately dealt with by local 
workers, but in other cases it might lx* desirable for 
the Survey to send down one of their officers to make 
a detailed investigation 

One of the most important duties of the Survey, or 
of its local representative, would be to see that the 
records of wett-binkmgs and borings are properly kept, 
and that where cores are obtained the <lcpth from 
w’hich each was raised is accuiately recorded. At the 
present time the officers of »he Survey make everv 
effort to see that this is done, but they have no legal 
poii;ifec to compel those engaged In such operations to 
give the particulars required. Equally Important U 
a faithful record of the geological information 
tnined in prospecting or mining operations This is 
especially necessary where a mine is abandoned. If 
care is not then taken to see that all the information 
available is accurately recorded, it mav never be 
possible later to remedy the failure to do so 

Probably those objects would l»c much facilitated if 
engineers 'in charge of boring or mining operations 
had sufficient knowledge of geology and interest in its 
advancement to make them anodous to see that no 
opportunity was lost of observing and recording geo- 
logical daU This would be in most cases ensured 
if every mining student were lequirecl to carry out 
geological research as part of his professional training. 
Tt is now recognised that no Question in science can 
be considered to be up to university standard if it It 
limited to a passive leocption of facts and theories 
without any attempt to extend, in however humble a 
wav, the boundaries of knowledge. In the case of 
geology such research will naturally in cases 

take the form of observations in the field. ^ The Im- 
portant point is that the work must be ongtnal, on 
new lines, or in greater detail than before, and not a 
mere confirmation of publish^ results. It it only 
bv the consciousness that he is accomplishing «mie- 
thlng which has not been done before that the student 
can experience the keen pleasure of the conquest of 
the unknown and acquire the love of research for its 

Thera Is one respect in which geological workers 


N4TUk$ 


[peVbiiU 


suffer a ptcuniaiy handicap-'tbe 4(x>f c of rail- 

way fares. Th\M affects both the staff and students of 
colleges, as well as local workers who are attending 
their radio* of work— an inevitable neoes^ty in the 
investigation of many problems. It also seriously 
interferes with the activity of local natural history 
societies and field clubs, the geological societies and 
associations of the great provincial towns, and, above 
all, that focus of amateur geological activity— the 
Geologists* Assodation of l^oiKloa. It is difficult to 
exaggerate the impotence of these agencies in the 
promotion of geologLcal education. Poth professional 
and amateur geologists are deqily indebted to the 
excursions which are in most case* directed by 
speciallv qualified workers, with whom it is a labour 
of love. At the same time one of their most valu- 
able results IS the creation of interest in saentific 
work in the localities that ore visited. Now that the 
railways are, if report speaks truly, to be nationalised, 
or at any rate controlM bv the State, the claims of 
scientific work, carried out without reward m the 
national Interest, to special consideration w^ill surely 
not be ignored. All questions as to the persons to 
whom such travelling facilities should be extended 
and the conditions that should be imposed may safely 
be left to the decision of the Geoloacal Survey, which 
has always had the mo^t friend^ and svm^thedc 
relations with private workers and afforded them 
every fadlitv and assistance which theLr compara- 
tivelv limited staff and heavy duties permitted. 

There is at the present time a very urgent need 
for the provision of further facilities for the analysis 
of rocks and minerals to assist and complete 'the 
researches both of the offfdal surveyors and of private 
persons engaged in research The work i* of a very 

S eda) character, and the number of those who have 
ven sufficient attention to it and understand i its 
difficulties and pitfalls is very limited. , „ 

The anaUticai work of the Sur\*ev is oi^aniaed 90 
a ver> modest scale in comparison with the pertontid 
and equipment of the laboratorv of the UnitM States 
Geolo^cal Suivev. though the quality of the work 
has been, as a rule, in recent vears 'quite as high. 
There are two analytical chemists attached to the 
Geological Survey, and some of the other members 
of the staff are capable of doing good anaivtical work 
The demand, however, for analyses for economic pur- 
poses is so great that it Is impossible to carr> out 
all the analyses that would be desirable in connection 
with the purely scientific work of the Survev itself. 
There is, con*equentlv, no possibility of their being 
able to asust private investigator*. 

In the absence of fadlitie* for obtaining rock 
analyses, petrological work in thh country is at 
present senou* 1 y handicapped. A striking illustration 
of the Inadequate provision for analyses is revealed 
in the fact that for the whole of the early Permian 
granitic intrusions in the south-w*est of England, 
covering nearly two thousand square miles, and in- 
cluding numecbtis different types and varieties, there 
are onlv four analvses in existence, and of th^ two 
are out of date and imperfect. This is all the more 
remarkable in view of the fact that these rodcs are 
doseh connected with the pneumatoHUc action that 
has given us almost all the economic minerals of the 
south-west of England. * 

Another direction in whldi the work af the .purvey 
could with advantage be extended is in the executioh 
of deep borings* on rarefulh thought out schemes bv 
which a maximum of informatiqn could be obtained. 
,Both In Holland and Germany borings have been 

1 1 tn«« iiM *p««* tffe 'VI ten wMb ite teriMn In mO «in|ta 
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carried out to discover the nature of the oMer tpdik 
beneath the Secondary and Tertiary iCritta, tpA Ihe^n 
Watts in his presMeiitial address to the Gmog^egL 
Society in zgxs, dwelt on the impertanoe of egt^ 
ploring systematically the n^oo breath the 
spreati of the younger codes that covers each, g 
extent of the east and south of biglafid. riOtr 
Boulton, my predecessor in this chair, nai onderved' 
this appeal, but nothing has been done or is ap- 
parently likely to be done in this dkectloii, it secdis 
eactraorainary that no co^irdinated effort shouH have 
been made to ascertain the character and potegtlaB^ 
of this almost unknowm land that Hes doaa bonentii 
our feet and is the continuation of the older rocka 
of the west and north to wnldi we owe so much of 
our mineral wealth. It is true that borings have been 
put down by private enterprise, but, bring directed 
only by the hope of private gain and by livaTlaterests, 
they have been carried out on no settled fdan, and 
the results, and sometimes the very existence, of the 
borings have been kept secret. The natural con- 
sequences of this procedure have been the nruudmum 
of expense and the minimum of useful information. 

Unfortunately, in recent jears pe^ssion or rope- 
boring, which breaks up the rock into fine powder, ^ 
has more and more, on account of its dieapoess, Re- 
placed the use of a rircular lotating drill, which yields 
a substantial cvHndriral core that affords far 'more 
information as to the nature of the rocks and the 
geological structure of the district. If private boring 
is still to be carried on, the adoption of the latter pro- 
cedure should He insisted on, even if the difference 
of cost has to be defrayed bv the Government. It is 
quite true that a considerable amount of useful In- 
formation can be collected bv means of a careful 
microscopic examination of the minute fragments 
which alone are available for study, so that the/ 
nature of the rocks traversed can be recpgnised: but 
the texture of the rock is destro\ed. as w*ell as any 
evidence w^hich might have been available of Its larger 
structures and stratigraphical relations, and almost all 
traces of fossils. It is, too, imnotsible to tell with 
certainty the exact depth at which anv particular 
material was originally located, for fragments broken 
off from the sides of the bore may easily find their 
w*av to the bottom. 

A good illustration, and one of manv that might be 
cited, of the misdirected energy that is sometimes 
expended in prospecting operations was afforded a 
few years ago bv a company that put down a boring 
for oil through mote than a thousirnd feet of granite 
without being awaie of the nature of the rock thaP 
was being traversed. In this case a percussion drill 
was empToved, but a few qrinutes* examination uOf 
the material should hav enabled the eni^neer in 
charge, supposing he had ev*en an elementary know- 
ledge of gMNOgy, to save hundreds hf pounds of need- 
less expenditure. The sum total of the funds which 
haVe been uselessly expended In tWs country atone 
in hopeless exploraHons for minerals. In complete dis- 
regard of the most obvious geological evident would 
have been sufficient to defray many times ovvr thq 
cost of a complete scientific underground mirvdy* 

If research in to be carried out economtoallv aod 
effectively, ft must be organised systeinatmHv and 
directed orfanarflv with the aim of advaorinir know- 
le^. If this aim be well and foitlrfiilly 
view4 material benefits will accrue which would hewr 
have been thought to be sofllciently proMt^ iotHaK 
rant the expendRure of mqnev on praipectlrtgi 

It is, however, not only in dte areas oepupted bjf 
Secondarv or Tertfarv rocks that mtematle bor U nt 
is urgently needed. There are manv ^ther locgM|n 
, where Infomsatton a| to 
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M rockt tcfM probably be obtabed tn this manner, 
[jpiikion i« very much divided m to the relation of 
» Drronian to the older rocks in South Devon and 
CoooivalU but there is uttle doubt that a series of 
[ttdtcbusW placed borings would solve the problem 
frittuHat oifnculty. In North Devon and West Somer- 
set the ouestion as to whether the Foreland Grits are 
a repetition by faulting of the Hangman Grits could 
slso be settled at once borings in the Foreland 
(Srits and in the Lynton beds. 

It if not, however^ on firma alone that such 
Investtgationi may be usefully carried out. The floors 
of the shallow seas that serrate these islands from 
one another and from the continent of Europe are 
still almost unknown from the. geological point of 
view, although their investigation would present no 
serious difficulties. Joly has described an electrically 
4/\ven apparatus which, when lowered so as to rest oh 
a hard sea-floor, will cut out and detach a cylindrical 
core of rock, and retain it until raised to the surface. 
Afterwards he invented a still more ingenious device. 
In which tile force of the sea-water entering an empty 
vessel ik substituted for electrical power, but, un^- 
tunately, neither the one nor the other has actually 
been tried or even constructed. 

Meantime, however, vertical sections up to So cm. 
of the mud of the deep seas have actually been 
obtained in iron tubes attached to sounding apparatus 
employed in the course of the voyage of the ciiuxs* 
herg. These reveal a succession of deposits of which 
the lower usually indicate colder water conditions 
than the upper. 

In many places rock fragments are dredged up by 
fishing-boats. These should, of course, be used with 
routkm in drawing conclusions as to the distribu- 
tion of rocks tn situ on the sea-bottom, as such frag- 
raents maj have been transported when embedded m 
Ice-sbeets or in icebergs or other forms of floating 
ice, or entangled in the roots of floating trees; but 
where the rock fragments can be shown to have a 
definite distribution, as in those described bv Gren- 
ville Cole and Thomas Crook from the Atlantic to 
the west of Ireland, and bv R. H. Worth from the 
wsstem portion of the Engflsh Channel, they may 1 e 
regarded as affording trustworthy information as to 
the geology of the area. 

There seems every reason to believe that advances 
in submarine geology will not be only of scientific 
Interest, but will bring material benefits with them 
It seems quite possible that off the shores of Northum. 
'bertand and Durham there are, in addition to exten- 
sions of the neighbouring coalfield, Permian rocks 
containing deposits of common salt, sulphate of 
catdum (gypsum and anhydrite), and, above all, 

E tash salts omiparable to those at Stassfurl, which 
ve proved such a source of wealth to German}^. 
No less Important than the*work of the Geological 
Survey U that of our great national museums 1 
have already alluded to the need for local collections 
to illustrate the geology of the areas in which thev 
are situated; The muiMpms of our larger cities and 
our universities will naturally contain cmlections of a 
more general character, but it is to our national 
museums ti^at we must chiefly look for the provision 
of speriment to which those engaged In research can 
titfer for comparison, and it Is Imperative that thev 
!;SlKntid be^mabitalned in the highest state of effidenev 
tha^best results are to he obtained from sdmtific 
•^tfmtigatioctf in this country*. The obilit> and 
fediuhyt. of tfoo staff of the mineral and geological 
MMulmeiits of the Natural History Museum are 
recognised, as well as their readiness to 
l4l thosb who go to them for information, but 
‘S point of nvunib^ they are und^'lably Insufficient 
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to perform their primary task of examining, describ- 
ing, arranging, and catiUoguing their ever4ncreaslng 
collections so as to enable sdentific workers to refer 
to them under the most favourable conditions.* Even 
if the staff were doubled, its time would be fully 
occupied in carrying out these duties, quite apart from 
any spedal researms to which its membm would 
naturally wish to devote themselves. The additional 
expense incurred by the urgently needed increase of 
the museum establishment would be more than re- 
paid to the country in the Increased fadlities afforded 
lor research. 

There is room, too, for a considerable extension 
in the scope of the activity and usefulness of out 
museums in other directions, and more espedally in 
the provision of typical lithological collccuons illus- 
trating the geology of different parts of the British 
Empire and of foreign countries. 

So far as the United Kingdom is concerned, this 
requirement has been adntirably fulfilled in the , 
museums attached to the Survey headquarters in 
London, Edinburgh, and Dublin, and there is a 
smaller collection of the same nature, excellent in 
its way, at the Natural History Museum. But to 
obtain a broad outlook it is essential that the atten- 
tion of geological workers should not be confined to 
one country, however diversified its rodcs may be, 
and it is impossible to assimilate effectively publica- 
tions dealing with the geology of other parts of the 
world without being aole to refer to collections of 
the rocks, minerals, and fossils described 

Sudi collections should indude not only rock sped- 
mens in toe ordinary sense of the term, but also 
examples of metalliferous veins and other mineral 
deposits which present important distinctive featws. 

The lithological and palaontological collections 
which I am now advocating should be arranged so 
that each group of spedmens Illustrates an area pos- 
sessing distinctive gedogital features. Little has 
hitherto been done m this direction. The mineral 
department of the Natural History Museum possesses 
a large and extensive collection of foreign and 
Colonial lithological spedmens arranged according to 
localities, which is too little known, but it is naturally 
very unequal and incomplete, some countries wing 
comparati\’ely well represented and others scarcely at 
all. The geological department of the museum is 
well provided with palfleontological spedmens, but 
these are arranged according to their biological 
affinities, and they might well be supplemented b> a 
series of typical collections illu*»trating the fauna and 
flora of the more distinctive horiron. in differwt 
arras. This is all the more important, as the mode 
of preservation may be very different m different 
olacM. The provision of surh facilities for the stiidy 
of the tfeolojjv of other lands is especially desirable 
in London in view of the number of students of 
mining and economic geology who receive their 
training in this country and ultimately go out into 
the world to find themselves face to fa« with 
problems in which a true understanding of the local , 
geology is absolutely ewntial.^ ^ ^ 

It is more difficult to arrive at the true interpret^ 
tlon of the phenomena presented by the endogenic 
rocks* which have come into existence W the achon 
of the forces of the earth’s interior, for tte imnditions 
of temperature and pressure under which they were 
formed, whether they are igneous rocks in the nar- 
rower sense, or mineral veins, or metamoiphic In 

• T. Cf^, Mtif., -I. ► ter W 
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origiar wm widelv difiurent frofar tfioM vHh wlildi 
we are fnralUar. In Mdi drcumitance* tiw ultbnte 
physical principles are the same, but the so-called 
constants haya to be determined afresh, and a new 
chemistry must be worked out It is necessary, there- 
fore, BO far as possible, to reproduce the conditkms 
that prevailed— a task whidi nas been courageously 
undertaken aifd, to a considerable extent, accom- 
plished by dw jieoplwsical laboratory of the Carnegie 
Instimtion of Washington. 

By artificial means temperatures and pressures have 
been already produced far higher than those that 
were in all prdbability conoercM in the evolution of 
any of the rocks that have been revealed to us at tiie 
surface by earth-movements and denudation, for it is 
\uiUkeiy that in any case thw were formed at a 
Itreater depth tban five or six miles, corresponding with 
a uniform (or, as it is sometimes termed, hydrostatic) 
pressure of aooo or 2400 atmowheres, or at a greater 
temperature than 1^00^ C. Indeed, it is probable 
that the vast majonty of igneous and metamorphlc 
rocks, as well as mineral veins, came into existmoe 
at considerably less depths, and at more moderate 
temperatures. It is true that most of the rock-forming 
itikmals crystallise from their own melts at tem- 
peratures between 1100^ C. and 1550^ C., but they 
separate out from the complex ma^as from which 
our igneous rocks were formed at lower temperatures. 

It has been found possible at the ge<^>hyitiQs] labmv- 
tory to maintain a temperature of 1000^ C. or more 
under a uniform pressure of 2000 atmospheres for so 
long a time as may be desired, and, what Is equally 
important, the temperature and pressure attained can 
be deterxnicted wltn satisfocton' iccuracy, the teiti- 
perstare within C,, and the pressure within 
5 atmospheres. n . 

It hat been ascertained that such unifoHn p if i bu fi# 
as would ordinarily be present at the depths wM- 
tinned doe<* not directly affect the physicai properties 1 
of minerals to anything like the same extent as the ‘ 
difference between the temperature prevailing at the 
earth's surface and even the lowest temperature at 
which igneous rocks can have been form^. It has, 
however, a most unpevtant indirect action in main- 
taining the concentration in the magma of a con- 
siderable proportion of water and otiw volatile con- 
stituents* wnich have a far-reaching influence in 
lowering the temperature at which tM rock-forming 
minerals crystatkae out—in other words, the tem- 
perature at which the rock consolidates— and in 
diminishing the molecular and molar viscosft> of the 
magma, thus facilitating the grewth of larger crystals 
and the formation of a rock of coarser gfmn They 
must also be of ptofuund significance in determining 
the minerats that separate out, the order of their 
formation, and the processes of diffenentiation in 
magmas. 

It is. therefore, obvious that any condusions derived 
from the early eiqieriments which were carried out 
with dry melts at normal pressures must be received 
with very considerable caution. Nor does much 
advance appear to have been made, even at the geo- 
physical laberatory, in experiments with melts con- 
taining large amounts of vedatile fluxes, and yet, if 
we are to reproduce even approximately natural 
conditions, It is absolutely nectssaiw^to Wwk with 
mafllttaa containing a propmon of these cogstituents, 
and especIaHy water, equal In weight to aS least one- 
thfed or one-half of tm sUlqg present. This will 
obviously psesent considerable diffloitties, but there 
Is no reason to doubt that it vdll be found possible to 
aunnouiit thenu 

A much fMre^fonnidtUe alMttde in resNiiiic dto 

Joan. ftuUb Mb, jMO-ri ‘Wt Mb 
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eondItioQs udder VMdi rodka aite faf tiie apuA 
scale on wbld) oqr openiti6ns cao M 
There are ite^xnrtant piibblems ooonoctad Witih tilg 
differontiatloii of magmas, edtetlier In a cpfivM# 
fluid or partW crvsttnlsed state, under the aatiob Ot 
gravitation, tor the solution of which it would seeik 
tor this reason impos^Ue to rngoduee the eonditioatir 
under which Nature works. Instead of a resetyoif 
many hundreds of feet in depth, we roust^costeiit 
ourselves in our laboratory esmetiments wl^ q ver- 
tical range of only a few incmes. lltere ace^ 
ever, other phencmiena theft require investifatton and 
that involve a great difference of level In tMr opera- 
tion, but do nqt take place at such elevated tenqMva-' 
tures. Such are some of the processes of ora dq)Qi(«. 
tion or transference, especially secondary enridinieot- 
Here, with the friendly assistance of mitung engines^ 
but at the cost of considerable expenditure, it mitfht » 
even be possible to experiment with columns sevWal 
thousand feet in vertical height. 

In any attempt to reproduce tiie prooetsatf 0# meta* 
morphism other tban those of a purely thmnaL or 
pneumatolytic character, or to imitote m conditions 
that m've rive to primaiy foUation, we must consider 
the effects of non-uniform or “ directed " pressure in* 
volving stresses that operate in definite directiooa and 
result in deformation of the material on which they 
act. Unlike uniform jMvssure, which usually yalees 
the crystallisation point, direct^ pressure may lower 
it considerably and thus give rise to local fusion and 
subsequent recrystallisation of the rock. At the same 
time it profoundly modifies the structure, resulting in 
folds ai^ fractures of every degree of magnitude. 
One of the most pressing problems of geology at the 
present moment is to determine the eflWts pf 
directed pressure In its operation at different tenl- 
peratures, and In the presence of different amounts of 
uniform pressure, a factor which has probably an 
important influence on the result, which oiust also 
de^d on the proportlcm and nature of the volatile 
constituents which are present, as well as on the time 
during which the stresses are in operation 
llie time elements in the constructive or trans- 


forming operations of Nature cannot, of course, be 
adequately reproduced within the short space of 
individual human activiU, or, it may be, that of our 
race; but I am inclined to think that, even in the 
case of metamorphlc action, the impm-tanoe of 
extremely pndonged action has been exaggerated. 

In attmpting to imitate the natural processes ^ 
voived in the formation and alteration of rocks and 
mineral veins, we require some nwans of ascertaining, 
when we have apprewimateiv reproduced tfie cttodlT- 
tions which actually prevailed. It is not sufficient' to 
bring about artifidallv the formation of a mkitral 
occurring in the rocks or mineral deporits under 
investigation, for the same minerd can be repcodnosd 
In many ways. It is, however, prdbaUe that a 
mineral produced under different conditions If never 
identical in all its characters. Its habit, or the exJo^ 
to whldi its possible faces are developed (a fufictidi\ 
of the surface tension), tiic diaracters ot the fa^ 
which are present, Its tirinnlng, its iater^ struetoire^ 
Inclusions, and impurities, all vary in different ocoof^ 
fences, and the more closely these can be rCfkrodMd 
ihe>greeter the essurance we dbteki tiiet an avtifldW 
mineral has been formed updir the seme oeodklb^s 
as the natural produAL v ' ^ ^ 

For tills purpose It U, above ell^ necesAdiqr thav^ 
there sboidd be In thi first place a syrtemotfe oo|^ 
pei^ve sWy of these ^raapraaiad ol ^ f ss ) »i h 
tion in wWeb they tm fbund.^ SShs rseutts^O^ 
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ttUM protabljr suoMitfu). should be sinmle- 

tabonUory studiM oi the reladons of such 
cryetallo^^ic characters to* the environ^ 
imoi ttfk the case of crystals which can he formed 
Wdef flomal conditions of tompersture and pressure, 
wd therefore under the InunMiate observation of 
the eimcriinenfesr. Some work has, In fact, already 
been dona on the eficctss on these characters of the 
presence of other substances in the same solution. 

In the study of the secondary alterations of metal- 
litmus deposits, espedalty those which consist of the 
enrldmient of mineral veins by the action of cir- 
culating soludonSi either of atmospheric or intra- 
teUufic origin, the study of pseudo-morphs gives, of 
c»rae, valuable assistance in determining the nature 
of the dieaiical and physical changes that have taken 
piaoeu 

V,^Tho problem of the structure and nature of the 
eam’a interior^ inaccessible to us even by boring, 
wodd seem at first sight to be welUnigh insoluble, 
exom so fsr as we can deduce from Uk dips and 
relanons of the rocks dt the surface their downward 
exfeensioa to considerable dqidis. We can, however. 

important information about the physical condi- 
tion of the deeper portions from the reaction ^ the 
earth to the external forces to which it is subjected, 
and still more from, a study of the preliminarv " 
earthquake tremors that traverse It, the time occupied 
in their passage, and the difference in Intensity of 
those that follow different paths. These methods are, 
however, not applicable to the earth's crust. Its 
physical characters appear to be distinct from those 
of the interior, but vety little is as yet definitely 
known about them, except, of course, fn the neigh. 
*bourhood of the surface, and for this reason they are 
uMialty ignored in calcularing the paths of tremors 
traversing the earth. It seems to be separated from 
the dtmer portions of the earth by a surface of dis- 
continuity at which earthquake vibrations travelling 
upwards towards the surface mav be reflected. CaU 
culations based on the total time taken by these 
reflected waves to reach the surface after a second 
passage through the earth's interior appear to indi- 
cate that this surface of discontinuity, whatever its 
nature may be, is at a depth of about twenty miies, 
though there can be little doubt that this depth vark's 
contfderaBly fr«n point to point. 

There must be numerous surfaces of discontinuity 
In the earth’s crust in addition to that forming its 
lower limit. Such would be the boundaries between 
great tracts of granite or granitoid gneiss and the 
basic rodu that In all probability everywhere underlie 
Hiem; the surface dividing gneisses and crystalline 
ioUrts from unmetamorplmm sediments overlying 
them unconformably ; that between hard Palseoroic 
rocks and softer strata of later age ; and the surfaces 
of masrive limestones or sills. 

It deserves con^eraUon as to how far it may be 
possible to add to our knowledge of the earth’s crust 
by experimental woric witfi a ^ew of the determina- 
tion of surfaces of dIsconUpuity by their action in 
reHscting vibrations from ai^ficlal explosions, a pro- 
cedure miilar to that by meant of which the presence 
of' vessels pt a distance can be detected by the reflec- 
tion of suMaMrihe sound-waves, the ordinmy seismo. 
f&whn arO not suited for 'this purpose; the scale of 
umr record, both amplitude and of time, is too 
spMl for the minute and ^td vibrations which would 
bd ax|Mid to reach an instrument situated several 
tmtsa froiai an eiidorion, or to distinguish between 
direct vibrations arid those diat may arrive a second 
or, two iatlr after reflection at a surface of dlscon- 
As tht^cyllader 00 wMch the record is made 
i 1 b% only I0 vUle ifoe axperiment was 
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pn^gre^ there would be no difficulty in axmoging 

for a mudi more rapid movement. At the same time 
It would be durable to dispense with any arraoge- 
ment for damping the swing of the pendulum, whim 
would be unnecessary with small and rapid vibra- 
tions, and would tend to suppress them. It is 
possible that It might be better to employ a seismo- 
graph which rerords, like tlial devised "by Galitzin 
shortly before his drath, variations of pressure ex- 
pressing terrestrial acceleration, instead of one which 
records directly the movements of the ground. It 
would, however, probably be found desiraole to su^ 
stitute for the piezo-electric record of pressure 
employed by Galitzin a record founded on the effect 
of p^sure in varying the resistance in an electric 
circuit. This is, in fact, the principle of the micro- 
phone and most modem telephone receivers, but 
quantitatively they are very untrustworthy. This 
would not matter so much for the present purpose, 
where the time of transmission is the most Important 
feature in the evidence. 


VNIVSRSITY AND EDUCATIONAL 
INTELUGBNCE. 

Cambridge. — Mr. B. M. Jones, Emmanuel College, 
has been elected to the Francis Mond professorship 
of Aeronautical Engineering at the University, 
founded by Mr. Emile Mond in memory of his son, 
who was killed in the war. This Is ihe first pro- 
fessorship in aeronautics w^hich has been filled in this 
country. Mr. Jones entered Emmanuel College as 
an Exhibitioner in 1^. He afterwards became a 
scholar, and obtained First Class Honours in the 
Mechanical Sciences Tripos of 1909. From 1910 to 
1913 he was cmploved on aeronautical reseat at 
tb^ibtotionaf Physical Laborutorv, and held a research 
hchs^oi^lp from the Imperial College, London. In 
the capacity of an as^stant he conttnued in this 
work until May, iqi.^, when he left the National 
Physical Laboratory to take up the design of rigid 
airship construction and other aeronautical work for 
the firm of Sir G. nV. ArmsUong, Whitworth, and 
Co. In September, 1914, Mr. Jones joined the Royal 
Aircraft Establishmlnt, and remained there, canrving 
out aeronautical rrsearrh and experimental work 
until May, 1916. He was then transferred to the 
Armament Experimental Station, Orford Ness, with 
the rank of captain, R.F.C., evcntuallv rising to the 
position of Assistant Controller of Experiment and 
Research with the rank of lieut -colonel His chief 
activities were directed towards aerial gunnerv and 
aerial bombing, and in order to gain first-hand experi- 
ence of fighting conditions he qualified at a pilot and 
served with No. 48 Squadron, R.F.C., in France 
during the eariv months of 1916 On being demobi- 
lised In March last, Mr. Jones was elected a junior 
fellow of Emmanuel College, with the post of director 
of engineering studies at the college. 

Shefuru). — ^The council has received with much 
regret the resignation of Prof, J. O. Arnold, dean of 
the faculty of metallurgy and professor of metallurgy 
in the University since 1889. Steps will shortly be 
taken to appoint a successor. 

Dr. J. G. Stewart has been appointed lecturer la 
engineering at University College, T^Midon. 

A riTATR of laryngology has rerendy been established 
In the Unlversky of PiiSs, the first occupant of which 
is to be Dr. Sebileau. 

The sum of 400,000!. bi^ bepn bequeathed to the 
Univershy of Sydn^ by SamiMtl McCauffbqr. 
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Th« Utiiverfity of Briibane will receive 250,060!. from 
the same source. 

Prop. Atax. Findlay desire* it to be known that 
after October i his address is lit not be the University 
College of Wales, Aberystwyth, but the Chemistry 
Depar^ent, the U niversity , Maritchal College , 
Abmeen. 

Thb SAotA of Librarianshlp, instituted at Univer- 
sity College, Loddon, will be opened by Sir Frederic 
Kenyon on Wednesday, Octt^ber 8, at 5 p.m. Cards 
of invitation and particulars of die work of the school 
may be obtained from the Secretar\, Universiu Col- 
lege, Gower-street, W.C.i. 

TIhi programme of Universlt> Extension lectures 
for the coming session has now been issued by the 
Universily of J^don. Central courses are to be held 
In the university buUdInM and in die City, while 
local courses, at some raty local centres in and 
around London, win prove ot value to the student in 
the suburbs* The subjects treated cover a wide 
range, but science occupies a minor position among 
them. There are to be about ninety courses in all, 
and these are mainly on fiterature, economics, h(stor\, 
and architecture, progressive science being represented 
by two courses only on scientific discoveries and their 
practical application. Either the local committees of 
uondon unlversitv Extension centtes are not in- 
terested in sclentlfiq subjects, or the Board is unable 
to offer a strong panel of science lector^ for their 
selection. 


atid awaitqi, land, and marine etgdis. Two of tte' 
Ostraoods are new. Cyprit Itfittifectitpio and JUwnft 
cythsra ricuta. It is probable that & lata PHooeiir 
and on to Plebtoceoe timea thia area was coaliedi^ 
with N.W, Tasmania, as an emergenoe of Base 8tn^ 
of 40 fadioms would show the earuest land oonoeodom 
at these points. This theory Is supported by the 
occurrence of Umnicythere bcm at Umo and MOWo 
bray Swamps. 

BOOKS liECEIVSD. 

The EMiish Rock-Garden. By R. Farrer. s vdAi 
Vol. i. I^. lxivH-504+ia pla^. Vol. H. Pp, vttl+ 
534+50 plates. (London ana Edinburgh : T. C. a»f 
£ C. Jack, Ltd.) 3!, net. 

Morioniwn, or the World’s True ReUgloa. By 
£. J. M. Morris. Pp. 130. (London : Tne Cakton 
Press, Ltd.) 51. net. ^ 

Ethnc^raphv and Condldon of South Africa bww 
A.D. 1505 By Dr. G. M. Theal. Second adlmh, 
Pp, xx+4fi6. (London: G. Allen and Unwin, Ltd-) 
8*. 6d. net 

The Doily Telegraph Victory Atlas of the Worlds 
Part I. (Lmon : **ueog(mhia,” Ltd.) is. 3d. net. 

The Timbers of India. By A. L. Howard. Pp. 16. 
(London * W Rider' and Son ) as. 6d. 

General Phonetics, for Missionaries and Students 
of Languages. By G. Kobl-Armfield. Second edition. 
Pp. xli+146. (Cambridge: W. Heffer and Sons^ 
Ltd.) 5*. net. 


SOCIETIES AND ACAIJtEMlES. 

Mklbourns. 

fitsysl Sedsty ef Vktsrts, July 10— *Mr. J. A. 
Rershaw, president, in the riiiur.--H. ffc 
essential oil of Bor^ma phmaia, S iimft , 
preaenoe of elemidn. The |dants were collaMd^at 
Longwarry, where it grows in great profiidod, add 
the dlsdliation was carried out by Mr. P. R. H. St 

J ohn. The product consists largely of elemidn, which 
as previously occurred only in the order Burseraces* 
(Protlum, elwni resin), whilst Boronta belongs to the 
Rutaceas.— J. T. Jatssa: The “clawing” action of 
rain In sub-arid Western Australia. The author 


describes the erosion on ground generally covered by 
hard capping due to surface defmit^ of hard mineral 
matter. When this capping I* broken, miniature 
waterfalls arc formed, and at lower levels basins with 
cranUlated edges, with a gradual reduction of rode 
material from high to low levels The “clawing” 
action of the rills Is so marked as to deserve spedal 
nodoe.— -J. T. Jvtfsa ; A striking example of rock 
expanti(>n bv temperature variation an sub-arid 
W^tem Australia. This note puts on record an 
Instanoa of a thin slab of granite parting from the 
main mass and rising convexly 7 in. from iu base 
before cracking and breaking up.— E. O. Tssls ; The 
diabase and assodated rocks of the Howqua River, 
near Mansfield, writh reference to the Heathcotian 
problem in A study of this interesting area 

of ths Movraua mstrict with its Lower Carbonlfmus, 
Upper and u>wer Ordoridan, and older rocks throws 
mu^ light <m the sequence of the Loweq Palaeosoic 
series hi Qtiw arqaiu Cherts and bedded ash with 
radioloria ami sponge.temains are found, similar to 
those of Haaihctite, and an interesting pbosohate- 
breeda with irilobite remains is describe, which is 
clos^ assodated with trppbr Otdovidan rodcs.— 
P, iugmaai An Ostraood and Shdl-mari of Pleisto- 
cene iuge from Banco Swamp, west of Cape Schanck, 
Vlctorw, This dsporit d marl* which does not now 
appear to be subject to tldpl influence, oontafaif an 
Intarestiag fauna of frestw ttnd salt-water Ostracoda, 
' HO. ^^ 5 , VOL.' 104] 
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(x) /~\NE of the most important activities of 
the practical as well as of the theo 
retical, man of science is the discovery of laws 
Given a number of observations the jn'^lem is to 
correlate them in the form of a single analyticil 
expression fhe basis of such discovery is the 
recoMition of a curve as being* one the equation 
of uwdi is known But, ptrictly speaking there 
IS only one curve that is really recognisable and 
^is IS the straight hoe A piece of a circle can 
easily be mistaken for a piece of an ellipse snd a 
parabola for a catenary but if a sufliciently long 

E ece of a curve is straight then the curve enn 
I pronounced to be a straight line If then it 
tt Mssibte to plot the results of observation in 
auth a way that the resulting points he on 1 
straight hne (even if there are some casual ex 
penmeotal errors and consequent deviations) 
iImmi we can at once deduce the law 
This fact underlies the major part of Prof 
Running js monograph The author summarises 
the most useful types of laws that are reduc ble to 
etnught-hne laws by means of simjde transforms 
tiiMs He also nves jM-actical rules for decidmg 
whether such a uw is correct for the given data 
nnid for the detemunatioo of the constants Nine 
jteen laws are discussed, and illustrated by means 
0t numerical examples whdst curves ire drawn to 
ehow graphically ti)Mi types of relations given by 
ih«sp &wa 

A twmitieth law is Uie Fourier expansion 
lOMpitra $n added on the method t>f least 
•qtquiqv interpoIatKm and numencal Integra 
>The result » an eminently useful hand* 
Qpolc fpr the sctentide researcher and the oractical 
a hfghljr odmipendaUe aujunct to 
ui htere theorMseel study of mathematics 
104] 




The pedagogy is, however somewhat defective 
It is difficult to im^ne such a book tn the hid^ds 
of a student The philosophy of the subjd^ is 
scarcely entered mto at all and m places, where 
an attempt at justification is made the result is 
not sati^act0]7 Also, one question remains 
unanswered How is one to guess which law to 
try? Is one to try them all one after the other 
until the right one is reached ? And what if ^one 
of those given is correct? Information on this 
and other points is very desirable but none is 
offered 

One or two definite criticisms must be made 
The different schemes in the chapter on Fourier 
senes are not always consistent and some are 
incomplete No explanation is gpven of the mean- 
ing of weights in the method of least squares 
In the chapter on mterpolation the difference 
formula is proved only for integral values of the 
argument and then applied to fractional values 
In addition there are a few misprints and some 
evidences of carelessness The book thoroughly 
deserves a second edition tn which it is hoped, 
these and other faults will be rectified 
(a) This IS a very good book on the calculus 
written in the old style with which we have been 
familiarised by writers like Edwards and WiUiam 
son It 1$ very well written and compact in 
form the diagrams are good and the exercises 
excellent Patticular alteniion is paid to ques 
tions of a practical nature The student who has 
worked through this book conscientiously will 
have a good if dull appreaation of the subject 
and its manipulation A few of the pages are 
headed Unconventional Methods but the thrill 
one gets on seeing this only leads to disappoint- 
ment There is nothing unconventional in an in- 
volute or in a parabola rotating about an axis 
The second part (which is also issued separ 
ately) includes the usual chapters on differential 
equations and the usual box of tricks 

This book 1 kc so many others gives the 
student the impression th it there is just one par 
ticular integral of a linear differ nttal equation 
in which the right hand side is a function of the 
independent variable It is more useful to inform 
the student that there are of course an infinite 
number of particular integrals but that one of 
them IS obtainable most readily and directly 
In Ex 3 p 10 of the second part it would 
have been more reasonable to put a negative sign 
to indicate the retarding effect of friction 
(3) Dr Milne and Mr Mestent have given 
expression to an important and fundamental prin- 
ciple in mathematical pedagogy — nam^, the 
secondary nature of the manipulative art, and the 
hrst rate importance of the idea^ and methods of 
mathemiticB They have recognised that the 
main part of the essence of the calculus, and even 
the most important practical apphcations of its 
processes can be tau^t and learnt without using 
anything but the simplest of aH fuoctiooal types 
— namely and combutations of powers of x 

When once the student has learnt to differenttete 
he 18 ready for much ot the myst^noiu dls- 
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dpUn6 diat oonstituteji the Uadc art of the caku- 
lua tttethod. He can do dy n a m ical proUetoa with- 
out the eld of oohfu^ng {mrmidm; he can mcaeuce 
the vohune of a tree; he can endoae land econo* 
mically; he can draw tangents and normals; he 
can fod radii of curvature; he cad even solve 
differential equations. The authbrs, having 
recognised this fact, have acted upon it ixddly 
and ftankly, with the result that they have pro* 
duced a book of a peculiarly suggestive and per- 
suasive kind. authors are experienoed 

teachers of roathematTcs, and the practiced touch 
introduced by the physical propensities of one of 
them is everywhere noticeable. It is also refresh- 
ing to see dyjdx^f{x) treated as a differentia 
equation. 

The merit of the book jm somewhat marred by 
a few faults, and especialfy by the mediocre dia- 
grams. Some are not well produced, whilst 
O^ers arc not even well drawn. The authors, or 
t^ir artistic representative, seem to have an un- 
failing belief that a mrcle in perspective can be 
represented by two circular arcs mtersecting at 
sharp angles. This is a gratuitous trap for the 
unsrary. 

’ The style is splendid. The preface is worth 
reading for its own sake, whilst the historical 
sketch with Isaac Barrow’s prayer will interest 
even such students as are not excited by Guld- 
Inus's and Pappus's theorems. 

(4) Many teasers have experienced the want of 
books on mechanics more advanced than the easy 
text-books used in schoids, and not so advanced 
as the laiger treatises intended for specialists in 
mathematics. Mr. Fawdry’s bo<^s are supplying 
^is want, and the present volume is a further 
contribution to the author's series of books on 
mechanics. This volume forms the second part 
of his "Dynamics," and discusses such subjects 
as differentiation and int^ation as used to 
dynamics, harmonic motion, and easy two-dimen- 
atonal rigid dynamics. The work is well done. 
The experimental hints, the numerical illustrations 
of dynamical laws and results, and the very prac- 
tical ejeam^es all help to make the subject attrac- 
tive and intelligible. There is some lack of logic 
in the arrangement, and the impression one gets 
U that of acrappiness. The chapter on harmonic 
motion, e.g., seems out of place in the middle of 
a discussioo of rigid dynamics. 

Mr. Fawdry wastes time in proving that the 
acceleration dhejdfi can be written vdvfdx. 
Surely it most be a part of fundamental dynamical 
doctrine that t 

Number of units of force time rate of momen- 
tum; * 

Number of obits 0/ force* space rkte of kinetic 
energy. 

This saves much trouble and memory-searching. 
One cannot feel angiy with student who foigets 
the trick of "mulnpfying by twice the velocity " 
to get the energy equatim. v 

The Sgurf on p. »ft is unfortunate: wheh a 
iqpiral is stretch, the pitch Is increased. 

One cia hserttty recommend tMe as a sound 
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book thqt bo totoA vety uaefiff faofb te ItNif 
and at an IntrOdoctloa to tne larger MStued 
die suMect 

(5) fact diat a new edition ia>called fat 
of Prof. Heath's “SoUd Geometry " prpvw thait 
it has been foOnd to sprve its purpose ns an'iiMve^ 
duedon fo those parts, of tM subject that ore 
required for their practi^ usefulness- The b(K^» 
while making no pibtence to pedagogical orhthi- 
aUly, ia a vciy good ooUectkwi of m moM uaefill 
theorems add probtemb in solid geometty. ft 
indudes the geometry of* the regulm solids, 
spherical geometry, and die mensuration of the 
sphere. There are a ftigd -number of exa m ples 
with sotne hints for theirimution. 

' S. BrooStskv. ^ 

s 

VAGUENESS AND DISCRIMINATION. 

(i) The Intuitive Basis of Ifnowlsdfs. An Bfis- 
temologieal Inqmry. By Prof. N. O. Loeslqr* 
Authorised translation by Nathalie A. Dudding- 
ton. With a preface by Prof. G. Dawes Hicks. 
Pp. xxix+4so. (Londtm: Macmillan and Co.. 
Ltd., 1919.) Price i 6 s. net. 1 

(3) Cultural Realtty. By Dr. Florian Znaniecki. 
Pp. XV +359. (Chicago: The Universi^ of 
Chicago Press ; IxMidon : Cambridge University 
Press, 1919.) Price 3.50 doUarsjiet 

I T is extraordinary how difficult it seems to be 
^and how fearfully long the argument is) to. 
convince a man that what Iw is quite ready to be^’ 
Iteve, until you make him doubt it, is true. Natural 
realism — ^the theory that the objects of knowlei^ 
are in themselves what they are represented to be 
in our knowledge, that knowledge is the dis- 
crimination by the mind of a reality awaidng 
discrimination's, I suppose, the philosophicM 
theory of knowMge we all hold until we are 
philosophers consciously philosophising. Table^ 
and chairs are just tables and chairs, and would*^ 
be such, so far as their essential form and matter 
are concerned, were there no mind, or, as the 
realist prefers to say, were there no act of die- 
crimination, in the universe. We all believe i(( 
but let us once challenge a realist philosopher td . 
prove it — he may be able to, but, unlike the 
Rabbi called on to expound the whole of the law 
and the prophets, not while you stand on one foot. 

(i) Prof. Lossky'v "Intuitive Basis of Know- 
ledge " is admirably translated and very dear 
and easy to read. The trandator, Mrs^ 
Duddington, is eminently qualt6ed for Ae work, 
not flM^y by her knowledn of the original 
language, out also by what is far more important, 
her oomplate sympathy with the phuosophicel 
view of the euthor. Iiie book is profaced by^ 
particularly ludd " Introduction " by Prof. 4 r. 
Dawes Hicks, who, though not in eimra Rfree- 
ment wjtb the author, is sympathetic to*^i4a 
his point of view. Prof. Hides expresses purpriH 
that a pAMessor in a: Rhssian a^erd^ f&»M 
have teadWd cooefustons ro strikiimN in 'acoNl 
with hU own, thottm Petrojg rd f hfaf 
loag way frinn Londonrlk 
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Jtoriin and the < 3 ennaa universities than London 
Is, sad Prof. Louky is known to many of us by 
Us part in the Intemadonal Congresses of Phito- 
•e^my. He is, in fact, thorou^Uy wsmopolitan 
•0 iv ss his qualifi^tions in philosophy are 
ooacemed. The title of his book might lead the 
'rSsder to expect a theory in accord with some 
erf the more noticeable modem developments, 
each as Beripm’s doctrine of instinct or Croce’s 
iss^tU: activity, but intuition has not any such 
distinctive meaning for Prof. Lossky. He means 
bf the intuitive basis <rf knowledge merely the 
vagoeocMt with whic4i<the object of knowledge 
exists imdiscrUninated, 'before it is discriminat^. 
-' 3 ^ 8 , of course, is the crucial point of realist 
neory. What it has to account for primarily is 
** vagueness, in the precise and not vague mean- 
ing ^ the term. According to the realist theory, 
tames and chairs are, so far as their basis in 
reaUty is concerned, the same for men and for 
guinea-pigs. Apart from acts of discrimination, 
men and guinea-pigs are on one level of know- 
ledge. what IS that? Well, the answer is what 
the realists are trying to give us, and perhaps if 
we are patient and allow them time enough they 


will succeed. 

(a) It is not easy to indicate any particular 
connection between Prof. Lossky ’s book and Dr. 
Znaniecki’s Cultural Reality.” Their names 
m^bt suggest that thev share an Eastern Euro- 
pean viewpmnt, if such there be. But, as Dr 
£naniecki is lecturer in the University of Chicago, 
it is not surprising that the philosophy of the New 
World — Pragmatism and New Realism — mainly 
occupies his attention. ” Culturalism ” is the 
theus that there are an objective reality and 
X subjective adaptation that both change, and 
ebaoge more profoundly than can be expressed by 
the advance of knowledge by discrimination. It 
is an attempt to blend the realist theory that there 
Is an object on which the only mental work is dis- 
crimination with the pragmatist theory that we 
make truth. The idea apparently is that from 
the two separate worlds of things and values there 
arises a third reality, which is irreducible to either 
--cultural reality sui geneWr. The primitive 
material is not conceived as vague, but as a 
"concrete chaos of historical reality.” 

H. W C. 


IRON AND STEEL PRODUCTION IN 
GREAT BRITAIN J)URING THE WAR. 


Th* Jf’on and St$et Industn of the United Kmg- 
dom nndet War Conditions: A Record of the 
Work 'ci (ha Iron and Steal Production Depart- 
ment of (he Ministry of Munitions. By Dr. 
P. HL Hatch. Pp. xii+i^. (London: Privately 

C ted for Sir John Hunter by Harrison and 
I, 1919.) 

hceouot of the vastnesa of the field covered, 
'V/ tte variety and complexity of the technical 
involved, and tiie far-reaching industrial 




itioos vataedr tha activttida.of Hie Iron axul ,{ 


Steel Production Department of the Ministry of 
Munitions during the war form a subject of sur- 
passing intenst and importance. The history of 
this great work has been written by Dr. F, H. 
Hatch, himself a member of the Department. 

The narrative falls naturally into two divisions, 
namely, (i) that of the small Steel Department 
which was formed as a branch of the Materii^ 
Department, of whfofa Sir Leonard Llewelyn was 
director, and (a) that of the mu<^ larger organisa- 
tion formed by Sir John Hunter when he became 
Director of Iron and Steel Production in August, 
191& 

Sir John Hunter was confronted vdth a very 
difficult task. The demand for various t)rpes of 
steel for munitions and shipbuilding was growing 
rapidly while the supply of raw materials euentim 
for their manufacture was threatened with curt^- 
ment, if not complete suspension, so far as foreign 
sources were concerned, by the activity of German 
submarines. The only sound remedy was the 
development of home resources, but the substitu- 
tion of lean phosphoric ironstones such as con- 
stitute the main portion of British iron ores for 
the rich ores imported principally from Spain and 
the Mediterranean, involved such sweeping 
changes in plant, supplies, inland transport, 
labour, etc., that it could only have beem carried 
out With dii^ulty even in peace-time. Under war 
conditions it was evident that the problem would 
require the most skilful handling by a carefully 
or]^nised department. In spite of difficitities 
which at times appeared to be almost insuperable. 
Sir John Hunter’s “Basic Iron Program” 
obtained a high measure of success, and enabled 
the urgent and mcessant calls of the great Service 
Departments for ship plates, shells, and other 
munitions requiring steel in their manufacture to 
be punctually and duly met 

It is a remarkable tribute to the inherent tet 
not always obvious organising power of the nation 
that under the adverse conditions of a great war 
it should have been possible to raise the steel 

S reduction of the country to the highest point it 
as ever reached in the history of the industry. 
Under the stress of necessity raw materials wbira 
had been allowed to lie dormant in this country 
were rapidly developed and brought to the pro- 
ducii^ stage. Iron ores in Oxfordshire, cokiog 
coal in Scotland, ganister for silica bricks, mould- 
ing sands for foundry work, and refractory sands 
for open hearth furnace bottoms, are instances in 
point. Whereas in 1913 and 1914 the total steel 
output was y 66 and 7 83 roiUion tons respectiv^, 
it had risen in 1917 to 971 million tons, and daring 
the first half of 1918 it was at the rate of dose on 
10 million tons per annum. The irians of the 
Department provided ultimately for an inertaae to 
I a million tons annually. Dr. Hatch auggeats twq 
main reasons for the sucoess obttdoed*, thqae arc 
(t) the trust reposed by Sir John Hunter in die 
members of his staff, whidt was entirely returns- 
cated, and (a) the fact that manufactuiera cord^y 
co-oper at e d in the jdans of the Ministry and loyatty 
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concentrated on 'war work According to him, 
many firms rekdity fell m trith the su(|^ge5ttona o£ 
the Department to depart from routine practice 
and emba^ on experimental work, often at a con 
sideraUe financial loss to themselvefti 


OUR BOOKSHELF 

Pr»-Hutory tn Essex, as Recorded in the Journal 
of the Essex Field Club By S Hazdedine 
Warren (Essex Field Club Speoal Memoirs, 
vol v) Pp VII (Stratford, Essex The 
Essex Field Club London Sunpkin, Marshall, 
and Co , Ltd , 1918 ) Pnce as 6 d net 
The title Pre History m Essex " would suggest 
that the subjects treated m this special memoir 
are entirely prehistoric But we find mentioned 
pwrs su» as Fifty Years Ago m Essex, ' 
'Tree Trunk WaterpiMs The Coming of Age 
of ^ Essex Field Club ' (1901), etc Indeed, the 
number of papers on various subjects mentioned 
18 such that in most cases two or three lines com- 
prise all the explanation of their nature 
Among the tew subjects to which more space 
Is given are the Denehoks of Hangman s W ood 
Mr Warren does not take the view given to the 
report on the Denehole Exploration at Hangman s 
Wood (E Nat i 1887), but considers that they 
possess in every way ^ normal dlaracter of com 
paratively modern diall^fs (p 34) Now about 
half a mite we^t od Hangman a Wood is the 
eastern margin m an area of bare obslk extending 
thence to Purfleet, besides much smaller exposures 
of chalk near Little Thurrock and East Tilbury 
with modem chalkpits in each place mentioned 
Hence modem chhlkpita at Hangman s Wood, 
where the chalk is about 60 ft beneath the 
surface iSAlere eadi pit occupies a very small 
horisontal apace, and is separated from the other 
pits, and shaped so as to show intended separa 
tlon, are suiwy incredible And the evidence is 
surely in favour of the E F C Exploration view 
that these deneholes 'were family stores Then 
the notion of the E F C explorers that deneholes 
meant denhdes was considered by that eminent 
pbiUdogiSt, the late Sir J A H Murray, to be 
incorrect, dansholes being Danehoka 
However, ' Pre-History m Essex * will form a 
decidedly t^ul hat of the papers published by 
the Essex Field Qub since 1880 

T V Houns 

The Chemists Year-Book 191S-X9 Edited by 
F W Ataek, assisted by L Whioyates Vol 1 , 
pp vt-i>4aa,vol it,pp iv44a3-it46 (London 
and Manchester Sherratt and Hughes, 191$ ) 
Pnoe tss net a 'vols 

Thb chenuesS pocket books used m this country 
before the recent war were diidly of- German 
origin U»M Atadc brought put tlm first edition 
pof nfl ''Yenr-Book" m 1913 its appearance 
bidieatsd that, as with sund^ other dtemicsl 
products antf adjiucets, we were <iuite cspawe pf 
esqppiyiiif Phr mu ipijuHdiochts m tiks respect 
4 huqMetepdot of mfonaation has been padeed 

HOi. t<06, VOLt XO4} 


Into tiie two sasall vohiaiies Much of Jhp apfioa If 
devoted to tables ahowuig tim ch>ef anp 

Chemical pn^icrtiea ot nomaroaa orgamc and Wr 
organic substanoas— their formula, nwiliBWlar 
weights, boihngpomts, and so on iThere are 
also the ordinary tables of ipeoifie granty, sc^ 
bdity, etc , and mudh uaefid matter of a ttiSr 
celliueoaa kind, indoding h^ncal rdepeaces^ 
mensuration da^ and lists ta saentific joimals 
In additum, the volumes mdode a number of Shmt 
articles which summanbe |he tiurnty and praptiee 
of various branches of chemical tecluudogy. 
Thus, to mention only a few by way of examples, 
there are sectiona on elsctrchcfaemical anai^sia, 
fnela, dairy products, bte^nng materials, texti^ 
fibres dyestuffs, tobacco, and photography 
These condensed accounts serve to furbish up the 
reader ■ acquamtance 'with brandies of 'work in 
which he may have become rusty 
Several new aectiona have been added to the 
present edition They include one on agncultural 
chemistry by Dr E J Ru^aeU and one on the 
analysts of ceramic materials by Dr Mellor 
Oth^ parts of the work have undergone a general 
revision, and chemists will find the Ypat Book * 
a convenient and useful vade mecum 

The Geographical Part of the Nuidi^t-Al Quhlb 
Composed by Hamd Allah Mustawfi of (^avdn 
m 740 (1340) Translated by G Le Strann, 
and print^ for the Trusteea of the E J W 
Gibb Memorial Vol xxm Pp xtx-fsaa 
(Leyden F J Bnll , London Luxac and Co , 
1919 ) Price 8s 

Wb have here an English translation of the 
original Persian text of the Nuahat A 1 Qulfib" 
published in this valuable senes three years ago 
The author, Hamd Allah, was a man of note 10 
his day, holding the post of Mustawfi or State 
Accountant to Abu Sa id, the last of the decad^t 
Ilkhan dynasty the first Mongol rulers of Per^ 
and great grandson of HolAqu the conqueror of 
Bagraad The author must have been in pos- 
session of much geographical and statutical i<t> 
formation and m many ways his account of 
Persia and Mesopotamia m me middle of the' 
fourteenth century 14 valuable, but he d^iended 
lan^y on matenala collected by other writers, 
mow of which la now available In published texts 
The book takes the form of a gasetteer, but, 
except as regards places hkt Qazwm, the atdhor's 
native oty, uttie new information is ferUmomnig 
Perhaps ^ best chapter is that deacribug ^ 
mines sf western Asia produang metals, ^t'^c^oks* 
stones, sad other miiews Hia aciencetk that of 
his own day, tiiat Of the scriptures and trsifltiOBS 
of Islam, as when he tells ua that one of the chiff 
vslubs of mountains is that they prevem ths groOad 
from movmg But the treatiM abOtm^ \n 
ouracies slid fotUers. Mr Le Stirsiige'!| speolM 
locsl knorwfsdge is wdl exhibited in his 
tion of ffifisy M Urn ohseurs place# msiahncilM 
tite text Tkh voltufie le m every way 
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LBTTSRS, TO THE EDITOR. 

#Mor 4m hoi hM m^Muibl# tor otinionA 

^ M« oofru p oHd E nU NtUhor con M ifN 4 #rtafc# to 
MtMh or #0 COrroApond tvflh tiM wrHon ot, rotocUd nutfiit* 
dCf ipd o t wt t ni rt /or IM or oma^ oUUr pdrt of KATomx. Ho 
m p nc* id tdkoH of tmonomtomi com momicoth tu ) 

T—y tm t u r t In tiM tin. 

WnsNinrxR a of hot weather occurs it it 

<q« a iOR to tee mbllthed accounts of the “ tempera, 
tkjre In the sun.” These fun-tempeiptures have httle 
meaning unless the ether surrounding conditions are 
also stated. 

Ci 
meter 
fluid 

front that temj^rature k* is necessaVv to know how 
..dw heat which produced it was supplied 

Heat may enter a thermometer from the air bv 
«onductioni aided by convection currents and wind, 
and also hy radiation from distant objects. In 
general, both these sources contribute to the total. 

The true temperature of the air isMndiuted only 
when the thermometer is screened from the radtauon 
of any body which is not at that temperature, and 
flie ventilated shelters in which meteorologists place 
^lelr instruments arc intended to secure this condi- 
tion. In ordinary cloudy and windy weather they 
answer the purpose, but in sunshine and calms the 
whole shelter becomes heated, and the thermometer 
readings are too high 

When a thermometer is fulW exposed to the sun 
a large wrt of the heat received is supplied bv radia- 
tion, and the apparent temperature will vary with the 
character of the surroundings, including the nature 
,of the glass of which the bulb is made. 

Of the total radiant energy falling on the bulb part 
Is regularly reflected and the remainder scattered or 
absoroed, but it Is only the ^ergy absorbed dunng 
Its passage through the glass of the bulb which raises 
the temperature of the contents— at any rate, in 
mercturv thermometers. The limiting temperature is 
yeachea when the surface of the bulb loses, b> con- 
duction and dark radiation, as much heat as will 
balance the supply. 

If the bulb IS smoked there Is scarcely an> rcflec 
tkm, and thus a bulb coated with lampblack will 
reach a higher temperature than a black glass bulb, 
and this, in turn, will be higher than If the glass m 
transparent, and if the exterior of the bulb is silvered 
thttre will be an even grc<iter difference 
Thus, In the same pmee and in the same sunlight, 
four different temperatures might be indicated b\ 
accurate thermometers, each reading differing from 


the others by several d^rees, the differences dc^nding 
on the different absorptive and emissive qualities of 
flieglasf and its surface. 

Tfift actual difference between the apparent "tem- 
p^turs in the tun and the air temperature may In 
this country be as great as F, In the tropics 
I belteve U may be considerably more. 

IMitwln, whm in the Galapagos Islands, wrote — 
^On two days the thermometers in the tent stood for 
^eoaia hours at 95^, but in the open air in the wind 
and sun «£t only 85^ The sand was extremely hot; 
tbo dMtnometer 0aced in some of a brown colour 
{uuuedintely rose to fj7^. and bow much above that 
H would have risen I do not know, for it was not 
graduated any higher. The black sand felt much 
Setter* * • The true rir temperature was probably 
al>^ so that the sun's radiation heated the 
from or 70^ more than air. 

ttttoWiber seeing In a sonny window In January 
^ tfaeWDOtoetsr stondlng at xo^ when the room 
waa ibout and » recent warm 
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weather, when the air temperature was about 80^, 
a thermometer shielded from draught by a thin 
smoked gtass tube indicated 138^. 

These facts show how little meaning can be 
attached to ** temperatures In the sun ” unless all 
the conditions are stated. 

If a blackened thermometer is enclosed in a good 
vacuum chamber of transparent glass, and is care- 
fully screened from all ground ramation, its readings 
in the sun will give a good comparative measure of 
the transparency of the air to radiant heat; but if the 
true temperature of the air is required, the thermo- 
meter should be surrounded by two or more con- 
centnc silvered glass tubes through which a rapid 
draught is maintained In this way the effects of 
radiation are almost eliminated, and all the heat 
received Is supplied by conduction 

A Mallocv. 

6 Cresswell Gardens, South Kensington 


Percussion Pigures in Isotropio SeUds. 

Thp accompanying photographs are of interest as 
illustrating tt^ manner in wmch an Isotropic solid 
breaks down unde** the stresses set up by impact 
when these exceed the limits of perfect recovery, and 
have a bearing on the theory of the collision of 
elastic solids developed mathematically bv Hertz 
Figs I, a, and 3 are pictures of the percussion 
figure, tak^n from three different points of view, 
produced on the surface of a thick glass plate bv the 

Fig I 



Pk b (iq 3. 


impact of a polished hard steel ball Near the centre 
of the region of contact between the st^iere and the 
plate the stresses are mainly in the natUrb 9I a 
volume-compresslon, and fracture accordingly does 
not originate there, but occurs at or niiar the inarfin 
of the compressed area in the form of a fine drciuar 
crack which spreads inwards into the plate oUlqudly 
in the form of a surface of revolutton. This is clearly 
shown In Fig. 1, whldt is a front view of the ptreua- 
sion figure bv reflected Xffdit, thp dark dfck in the 
middle being the uniniured area of contact between 
ball end plate. The drci;ilar int e r f cre p ce-rfags sepn 
In the picture are a xt^pund o| ^ eeparMcn of 
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tfM purtece* of the Internal fraeture wltUn the 
plate. 

Fitf. 3 it a side view, and Fig 3 ah oblique vkw, 
of the Intehial fracture aeen fitr^gh the edge of 
die pktei the lower half of eadi picture being the 
image of the upper half formed by the redaction of 
light at the interior surface of the plate. The circular 
area of ccmtact from the margin of which the fracture 
atarts iqmears in Fig. 3 as an ellipUc white disc at die 
centra. It seems desr that the internal fracture prao* 
tically occurs along the surface of maximum theifing 
atress set up during the impact. C. V. Rauak. 

a 10 Bowbazaar Street, Calcutta. August 18. 

Hie mfWty af tlie toth. 

Am account of an experiment t6 determine the 
rigidity of the earth was published in the Ahtrophystcal 
Journal and ih the Journal of Gaology^ March, 1014. 
This gave the ratios of the amplitudes of tides 
observe In N S and E-W pipes to the amplitudes 
computed for the same pipes on the assumption of 
a perfectly rigid earth as 0533 and 0*710 re^^ively. 

The work of reducing a new set of automaticallv 
recorded observations made by an interference method, 
which was interrupted by the war. was recenth 
resumed, and it found that the N-S and £-w 
ratioe were very nearl\ equal to each other 

It was then noted that 053^0*710^07366, and 
that the cosine of the latitude of Yerkes Observatory, 
Where the experiment was performed, Is 07363. It 
seemed highly probable, therefore, that cosf had been 
introduced erroneous!} into the computed formula for 
lor N-S tides 

We have just been Informed by fjrof. Moulton that 
he has gone over the old formula used, and has 
found that the computer introduced the factor cob^ 
erroneously into the N»S computation. 

The N-S ratio should therefore have been 
0533/n 7363 rsco 710, which, oddly enough, is exactly 
equal to the E-W ratio 

The new observations point to a value of about 
o6q for both E^W and N-S ratios 

A. A. MtcitFfsoN 
Hxnrv G. Gath 

Univer8it\ of Chicago, September lo. 

The >*nyhif iMep’’ In Art. 

In Naturk of August 31 (p 489) reference U made 
to a popular article by Mr C W. Bishop on "The 
Chinese Horse," and to the distribution of the artistic 
motive of the flying gallop dealt with in it. It may 
be of interest to remark that this problem was first 
studied and discussed by the famous French archsso- 
logist S. Keinadi In Ixs **La representation du galop 
dans l*art ancien et* modeme" (Faris, 1901)^ and 
was afterwards expanded by me In my book, 
"Chinese Pottery of the Han Dynastv" (Levden, 
1909), where also many iOustrations ol the motive 
from Chinese art-works are given. 

B. LAurxa, 

Curator of Anthropologv 

Field Museum, Chicago, September to. 


MUSEUMS, 

A mttaeuO^ave 


EDUCATION. AND THE 
BOARD. 

a number of our pjraviocial 
Wve striven to make thmr colkc* 


tfams cX educational value bbtb to the 
’ oHiceti through tbeiir exhiUtr and gttklea^ add to 
thh-Mboob ^through thdr exbitata and apedal 
cdrcdlatit^ oMte^oiia, as m by talks to the 
teadaiti orjMpas, The taapodae of the edjica^ 
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tion atttho^^Bf loof cootinutd, 
but Bome ycAn (hbtgt OMMa tf, 

move more reuidly. fiuM edocanudrt* 

fwgen to see dietc was sometOng of valve 
for them in the museums, and ia 1913 nie EMOtt- 
tional Science SectUm of the BritUh Assoemtion 
appointed a strongs committee to report on tiie 
question. The war, though unfortunatfly pM- 
venting the ptd>licattm of tlmt committee's leagAf 
report, and hindming n^useum activities io many 
directions, has bad *-110 result in some towns, 
notaUy Manchester, of*inducii^ the seboob to 
lighten their own troubles by s^ing the aid of 
the museums and their statfl^. 

So well had the movement progressed, thante * 
mainly to the insistent propa^^da of museum 
officials, ioiUvidually and through the Museums 
Association, that at last the Education Act of 
1918 and the* draft suggestions for the arrange- 
ment of schemes thereunder (Ciredar 1096) took 
museums into serious account as an educational 
factor. Museum enthusiasts were delighted. But 
now comes a move which gives them pause. The 
Adult Education Committee of the Ministry of 
Reconstruction has issued an interim rqiort 
(Cd. 9337) recommending that public libraries and 
museums should be placed under the control of 
the local education authorities, and administered 
by special committees of those bodies, and urging 
“ tiiat the powers and duties of the L^l Covem- 
ment Board regarding public libraries andfi 
museums should be transferred forthwith to the 
Board of Education.” So reasonable a recom> 
mendation would, it is doubtless expected, be 
welcomed effusively by the institutions concerned. 
The contrary is the case. The protests of the 
librarians are quoted — and dismissed — in the in- 
terim report itself. They have just been 
repeated at the meeting of the Library Associa- 
tion in Southport, but we cannot consider them 
here. As already reported (Naiuke, July 17, 1919, 
p. 394), the Oxford meeting of the Museums Asso- 
ciation raised so many objections that it appointed 
a committee to prepare a statement. And now, jn 
a discussion of the Educational Science Section 
of the British Assodatioq, the opposition of the 
museums found vigorous expression, and such 
support as the proposal received from one or two 
curators was only hidf-hearted. It may be wdl, 
therefore, to summarise the arguments. 

The Adult Education Committee holds its 
opinion so strongly that it has condescended to 
very little aigument. We gather more from a 
paper laid before Section L Prof. J. A^ (sreen- 
TOs assumes that museums are “funddmentoU^ 
edueationai ia character,” and infers tiwt thagr 
should form part of the educatioaail machltiery ^ 
the country. This machinery should be oontroBed 
by one authority, and its parts adapted % 
doatinoo aha. Thia would chatm tne outlook of 
flie museums and lead them to display ttirir ctAem 
fibfls in sack a way a* *0 tlfepd “dnuMum kafp- 
ache." The leaphoAilltkl of ijha EdacatklilOo% 
aOtties have- beta eatea^ to dduH cdadrtMf 
and they would he tttter jNe to kri^ 
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into touch vHh umycrsitiea and other of the higher 
eatal^idunents. Where a museum 
doc# hot ealft already, as in certain towns and 
in <^UQtry districts, a. live education authority 
IVOUM set one up, so that riie number will \k 
increased. Museums suffer from want of funds 
beoiuse few are supported by more than a ^d, rate, 
some not even by that ; they would receive grants 
in aid directly from the Board of Education. 

Tct this tlm museums reply that they recognise 
the argumentative force of a pecuniary bribe ; but 
if their work is worthy of this reward, why should 
it not be given? For the rest, they dispute the 
premisses. A museum, Js not fundamentally an 
^^ucational institution. It exists primarily for 
the collection and preservation of the works of 
nature or of man, and its highest aim is the 
advancement of science or of art, ^ The needs of 
toe researcher must never be sacrificed to those 
of the dementary student or the public. Even 
the smallest lord museum has a duty in this 
direction, and it is this spirit which keeps the 
museum alive. Museums which themselves chart 
the unknown seas of knowledge can best pilot the 
Iftamera. Organised education is the vdiicle of 
established knowledge, is necessarily limited in 
scope, and must move on the rigid lines of a 
syllabus; but the museum must respond to new 
influences, must extend knowledge, and assemble 
material for future research. The existing museum 
Qommittees are not ideal, but neither arc the 
education committees. The curator knows his 
men, has been moulding their ideas, and has 
generally found a chairman with large views He 
does not wish to see either himself or his chair- 
man controlled by a body the sco^ of which 
embraces but a subsidiary part of his museum's 
activities. If his means of support arc to come 
solely through educational channels, results will 
be expected through those channels alone. The 
Others will gradu^ly be blocked, the level of 
aspiration and accomplishment will be lowered, 
the living water will stagnate. Museum officials, 
from experience or obser\ation, distrust bureau- 
cratic government; they want men whom ihc> 

^ can approach, not an anonymous Board. 

Compromise, however, may be possible. Co- 
operation is desired, though not .subc^dination. I.et 
the education authority advise upon the public 
exhibition series, and support financially the 
educational work of the museum in proportion as 
it approves. But hands off the unseen activities 
of the museum! Provincial museums may be 
Unkod up with one another and with the national 
museums above and the minor museums below, 
but toe Knking should be through a body repre- 
sentative of their own committees and curators. 
If toe source of money must be the Board of 
Etftibcation, so be it; but let it flow to these com- 
mittees through a separate museum department of 
the Board. Museums here, as in the United 
StotoS} have shown what go^ educational work 
thegf can do on their own initiative. Recognise 
•that InHiattve, lytd thc^ will respond with more 
and more fruitful effoih. 
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THE coalfields OF SPITSBERGEN. 

(^OAL is not a new discovery in Spitsbergen. 
^ It has been known for more than 300 years, 
and about a century ago small cargoes were even 
brought to Norway. But mining on a serious 
scale did not begin until some fifteen years ago, 
while its rapid extension is due to the high price 
and I'omparativc scarcity of coal during and 
after ihe^ war. There are now at least four 
mines in Spitsbergen exporting coal in large quan- 
tities during the summer months, and several 
others which will soon reach the export stage. 

Coal of at least three ages occurs — Carbonifer- 
ous, Jurassic, and Tertiary. It is ditRcult to give 
the total content, but it may safely be said that 
Spitsl^ergcn coalfields do not contain less than 
5,000,000,000 tons. Bear Island, in addition, 
has a content of some 8,000,000 tons. The occur- 
rence of drowned lault valleys m the plateau of 
almost horizontal strata has made the coalbeds 
easily accessible in most places, and greatly facili- 
lates loading by reducing land linnspori to a 
minimum. Practically all the valuable coalbeds lie 
around the two great inlets on the west coast*- 
Icefjord and laiwc Sound- - except a small outlier 
of Tertiary coal in King’s Bay, near the north- 
west corner of Spitsbergen The Tertiary c'oal 
has attracted most attention, and for the present 
at least pro\ides most ot the export coal. At 
Longyear City, the prosperous Norwegian mine 
in Advent Bay, seveial seams ha\e been located 
at 755 ft. above sea-level, a 34-ft. seam is now 
being worked, and at 815 ft. a 4+-ft. seam is being 
opened , another seam (x*curs at 640 ft. The same 
coal IS being worked in 1 -owc Sound and in Bra- 
ganza Bay. In the latter place Swedes are ex- 
porting large cargoes Irom their mine in the 
3i-ft. seam at a height of Z45 ft. It is also being 
mined successluUy by Russians in (ireen Harbour. 

The Tertiary coal has lx*c« proved to be a good 
steam coal of high calorific value, and fairly free 
from dirt. An average of the anal\sis of several 
samples gives about 79 per cent.’ carbon, 2 to 
6 per cent, water, less than 2 per < ent sulphur, 
and about 4 per cent. ash. The calorific value 
averages about 7800. The seams appear to main- 
tain a fairly consistent thickness and uniformity in 
quality over wide areas. Other seams of Tertiary 
coal ^so occur, notabl> a 7-ft. scam of bituminous 
coal in Advent Bay at a height of iqoo ft. This 
seam, which is now' being mined, shows a slight 
tendency to pass to lignite, an unusual feature 
in Spitsbergen Tertiary coal. 

The coal of Carboniferous age occurs in the 
culm beds near the foot of the Carboniferous 
system. The deposits are very extensive, but 
have been investigated only recently, and so have 
attracted less notice than the Tertiary seams. 
Moreover, the outcrops of these coal seams ar<K 
generally qbscured by enormous screes and slip 
masses, so that their examination entails a good 
deal of serious work, including boring operat&ns; 
but this is wen repaid, as & seams are thick, 
and extend over wide areas round the ilortbem 
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and eastern bevs of tcefjord« In tbe Klaas BtUen 
district valuable seams have been opened up at 
various heights. Varying from a" few inches to 
about 3 ft in thickness, they total 6 ft. Early 
analyses of CartKXiiferous coal were vitiated by 
the samples being taken from weathered slip 
masses, m consequence of which they showed a 
high proportion c» ash. Now, however, that the 
coal has been reached in siiu, it proves to be of 
high quality, clean and lustrous, and, unlike the 
Tertiary c^, fit for coking. Projects are on 
foot for extensive mining operations in these 
fields. ' 

Jurassic coal is widely spread, but less 
accessible than the other kinds. It was the first 
coal to be mined, but turned out to be of rela- 
tively poor quality, and is now no longer woiked> 

Mining is continued throughout the year, 
although the export season at present extends 
only from June to September The miners 
winter in comfortable timber houses, and are 
well supplied with fresh food, brought from 
^e European mainland in the autumn. Ihere 
is^ wireless communication throughout the 
winter. The restriction of export to four 
months in the year necessitates good storage 
facilities for the winter coal and rapid loading 
in summer both from the dump and direct 
from the mine, but these problems are being 
satisfactorily solved. The total coal export 
of SpitsberMn, which m 19x3 was 35»ooo 
tons, rose last year to 65,000 tons, and this 
year must have reached about 100,000 tons. These 
figures^ are, of course, comparatnely small, but 
they will be much increased as several new mines 
get into working order. The shortage of labour, 
material, and tonnage still affected the output this 
sea^n, but it may be said that the prejudice 
against minify in the Arctic has now b^n over'* 
come, and Spitsbergen will soon take its due place 
as one of the important coal-produdng countries 
of Europe. R. N. R. B. 

NOTES. 

The Ministry of Munitions has published as a con- 
fidential document a highly interesting report of the 
Commission appointed to visit the iron and steel 
works of the occupied areas of Germany, also of 
LoiTAine, Luxemburg, and certain m>rtions ot Belgium 
and France The diject of the Commission was to 
ascertain what develo^ents Inr Iron and steel manu- 
facture have taken place during the war, the present 
condition of the plants, the future prospects of thaie 
areas, and to what extent fuel economy has been 
advanced therein As regards the last-named item, 
Messrs. Cosmo Johns and Lawrence Ennis com- 
municated to the recent auturrm meedog of tlM Iron 
and Steel Institute a report on the present status of 
fad eoonoma^ the German iron and steel Industry of 
the occuplecratritofy. This rqfxut is now public pro- 
pertv, and contains very mud) interestiiig material; I 
it may be taken as an indicatimi of the Importance I 
« of the valuable Information whTch tfw Commission { 
Itself has ooUeoted. It Is to be hoped that the I 
Ministry Munitions will see its way to publish 
the attire rdpwt as an ordinary Government publloi-. 
Hon pUA^wshble In the usual way, -so diat U mav be 
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known by all engaged in the Inxi and etepl Ipduitrlea' 
In this country, as there Is no reason why dur lOdidU' 
tries should not be allowed the benefit ol d)e carefid 
studies of this CommlstiorL Sudt an Impoitaat; 
document should be made avaUaUe as widely, 
as possible to all those Interested in the solbject- 
matter. ^ 

Taa future of the Royal Botanic Sodete at Regent’s 
Park has for long been a matter of anmetyt aiM the 
recent appointment by Lord £mk, when Ir^dent ox 
the Board of Agriculture and Usheries, of a strong 
Committee to inquire an I report as to what steps ibould 
be taken to render the wonc of the sodete as useful 
as possible, from the sdentific and educammal points 
of view, was a most welcMU step. The Committee, 
under the chairmanship David Praia, Director 

of Kew Gardens, has taken evidence ftom representa^ 
tive botanists and others, and its report is now avafl- 
ablc. Apart from the establishment of the gardens 
at Regent’s Park, tbe primary object of the sodety, 
which was incorporated In 1839, was “the promotion 
of botany and its application to medicine, arts, and 
manufactures ** It is Interesting and satisfactory, 
therefore, to note that the Committee is of the ofdnion 
that the usefulness of the work of the society would 
be enhanced by the organisation and development of 
botanical work essentially economic in its bearing. 
The chief suggestion^ made bv the Committee are : — 
(i) The establishment of a school of economic botany 
at which a knowledge of economic plants and their 
products could be obtained; (2) an institute which 
might be made a centre for research, espedally 
in plant physiology; and (3) a centre for teaching 
practical horticulture. The first is the most notable 
and voluable recommendation* The establishment of 
such a school would supply an undoubted want in 
this country, where organist instruction In economic 
botany, es^lally as regards tropical crop plants, is 
almost impossible to obtain. The Committee is to be 
congratulated on so accurately judging the need of 
the situation. It Is greatly to be hoped that the 
finandal means necessary for the successful carrvlng 
out of tbe Committee’s recommendations will be 
forthcoming. 

A . MEETiKO of the Executive Committee of tbe 
United States National Research Council was held 
at the National Research Council Building, Washing- 
ton, on April 15 last, and according to an abstract, 
31 pages in len^, of the minutes, which appears ^ 
the July issue of the Proceedings of the National 
Academy of Sciences, the Councu has already made 
great progmss in Initialing ahd c(M>rdinating researcli 
in pure and applied science in the States, It has 
organised dlvirions for physical science, chemical 
science, geology and geography, bidlog\ and agrkul-> 
tore, en^neering, Industrial, educational, and State 
relations. Each division it presided over by a man 
of note, and on it there are many representatives of 
sdentific and other societirs. The Coundl will have 
ample funds at Its disposal, the Rockefeller Poundai , 
tion atone having undertaken to provide too,oooI« 
during the next five years for the promotioir of funda^ 
ment^ researdios in physics and chendstry primarily 
in educational Institutions. Tbe duiiitnan of 
Council receives aoool., and dialrmen of divisions 
ijoof*, per annum, with travelling ex|tenses. sThe 
Coundl Is to be boogratulated on the speed with wUdi 
it has aocompUeihed so much. 

Oil Tnamooxt W, Riauime, jprofdMOr of ctHStolM 
air Harvard University, has (Scones anopfiocite) bOM 
dectMmesIdant of the Aq|^ean Aeademy or Arte 
and Sclefapes, 
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Tta Secr«Mu7 of the Deportment of Scientific and 
fiWUMtUti RtMardi infertne u> that a British Atso- 
^tion of Rdaearch for the Cocoa, Chocolate, Suitar, 
ConMiCtlomiy, and Jam Trades has been formed in 
•cooctlmOa with the Government fcheme for the en- 
couragement of induatrial research. The secretai^ ib 
Jilfa K. M. Leonard, the Manufacturing Confectioners* 
Ltd., 9 Queen Street Place, E.C.4. 


A couiUTTSt has been formed to raise a fund by 
public subaotlptloft for the purpose of establishing a 
mhmoriai to p^etuate the memory of the eminent 
aervices, portfcularly in the hetdi of economics and 
adance, rendered to Tasmania by the late Mr. R. M 

{ ohnaton, fpr many years Government Statistician and 
Registrar-General of that State. Subscriptions are 
HOW invited, and should bo sent to Mr T, A Tabart, 
gun., honorary treasurer, Cathedral Chamborb, Murray 
Street, Hobart, or Mr. Clive Lord, hnnorar\ secretary, 
c/o Museum, Macquarie Street, Hobart. 


Bt the untimely death of Prof F. J. Hawrfield, 
Camden professor of ancient hibtorv, the UniverMty 
of Oxford hat lost a valued member and the first 
living authority on Roman Britain Early in life 
Prof. Haverfiefd devoted himself to this, hib hpecinl 
sub}ect, and his reputation caused Mommsen to en- 
trurt to him that portion of the Corpus Insrrlp- 
tionum ** which dealt with Great Brilain. Not only 
was he a master of the literature of the Resunno- 
British period, but he gave much assistance to cxc.iva- 
tions at SUchester, Caerwent, and the Roman Wall 
He was an admirably stimulating lecturer, and was 
Interested in town-planning in ancient times, on 
which he wrote a valuable book. Late in life he 
* devoted himself to the question of university hnancc. 
It may be said that the Camden chair was never 
more worthily held by a scholar and practical archseo- 
loglst. It is a matter of deep regret that ill-health 
prevented Prof HaVerileld from preparing the 
authoritative work on Roman Britain which he had 
planned, and alone could have accomplished. 

With the mathematician Philip Edward Bertrand 
Jourdain there died on October i a truly romurkable 
character. Jourdain lived only thirty-nine years, but 
dto amount and value of the work that he accom- 
plished, considering the disabilities under which he 
laboured, are almost incredible. He was weakly from 
Infancy, and as a child developed symptoms of the 
progrMwive paralytic condition known as Fnedreich’s 
ataxia. In spite of his unsteady gait and constant 
Ill-health, he early showed great mathematical and 
mechanical capadty. He went up to Cambridge in 
1898, then already a cripple. During his course at 
Cambridge he spent some time in Germany and 
became a fluent and scholarly linguist, speaking and 
reading several European lanj^aget. In 11)04, though 
now MysiCBlIy quite Incapacitated, be was awarded 
the AJlen mamematical scnolarship for research, end 
throughout the mnainder of his short career his main 
acdvlBes were dicecled^ to the prosecution of mathc- 
madoid Ifiveitlgattens. His most important work was 
the discovery of certain sedes of Infinite numbers. 
Working witti Russell and Whitehead, he showed that 
certain arithmetical processes could be applied to 
them, and thus he obtained new and interesting 
nundts. He continued on this line of research, and 
even a few days before Hs death, of the imminence 
df wMeh he was ftilly aware, he succeeded In demon- 
strating .the existence of a prevlouslv unsuspecw 
seriM^ infinites- " His vwy last work was the cls- 
of a formuht for the well-ordering of oity aggre- 
gate. Motes otW** ***1 aow, we u^ersmnd. In 
the hante of Prm. Love. Jourdal^ contributed exten- 

104} 


sive mathematical articles to the last edition oi Bie 
** Encyclopaedia Britannlca. He founded and edited 
the Internattonal Journal of Ethics, He was for some 
Years the English editor, and since the death of Cams 
In 1918 the diief editor, of the iifanisl. He also made 
a number of translations of scientific norks for the 
Open Cemrt Publishing Co. Jourdain todc the liveliest 
interest in the movement for encouraging the history 
of science.^ He was a contributor to /st5, and at the 
time of his death he had in preparation an article 
for ‘the “Studies in the History and Method of 
Science ” which it is hoped he may have left in a 
state ready for publication 

In Afan for S^tember Col. de Gudrin, of Guernsey, 
expresses the opinion that the megaliths in that island 
may be much more recent than they were 'hitherto 
supposed to be. This view is based on the important 
discovery of traceb of a rudely sculptured numan 
figure on a capstone of the great chamber of the 
dolmen of Ddhus. Tlie relationship of this figure to 
similar anthropomorphic sculptures In Guernsey and 
France is obvious, and as these latter, according to 
D^chellote and others, date aK earliest from late in 
the Neolithic, at the verge of the >EneoUthir period, 
the dolmen of 0<^hus must be of this age or later. 
This is confirmed bv the discovery in 1847 of a copper 
knife-dagger in the gre^t chamber of this dolmen. 
Co) de Guerin fixes also the .statue Menhir at Ihe 
Cdtel Guernsey in the first Bronze age. He lays 
special stress on the evidence of a still earlier sea- 
borne trade uith Brittany In the numerous celts of 
jndeite and other foreign rocks found In the Island. 

In the nineteenth volume of Natural History 
(Nos. 4-5, April*May, 1919) Mr. I. M. Clarke 
describes, with numerous excellent photographs, the 
new Gaspd bird sanctuaries establishei bv the 
Canadian Government on Perc 4 Rock and Bona- 
venture Island, off the Gasp 4 Peninsula ,^and, further 
out in the Gulf of St. I^wrence, the J^rd Rocks of 
the Magdalen Islands. The efforts of ornithologists 
for bird-protection have at last proved successful with 
the support of the Hon. Honors Merrier, Minister 
of Colonisation, Mines, and Fisheries for the Pro- 
vince of Quebec. In another article on the same 
subject Mr, \. M. Ballev destribes the Hawaian 
Island Reservation, which was established in iQoq by 
Executive Order ns a sanctuary for the millions of 
sea-birds and waders which return there ^ annually 
to raise their young or to rest while migrating.' For 
this and other generous measures to preserve bird- 
life, science is indebted to the late Theodore Roose- 
velt. 

Natural History (vol. xlx,. Nos, 4-5, April-May, 
1919) publishes a series of articles on zoological 
sculpture in art and .irchitecture. Mr. S. B. P, Trow- 
bridge, dealing with architecture, beginning with the 
palaeolithic horse frieze at Cap- Blanc and the horse 
painting from Altamira, reproduces photographs of 
the bas-reliefs of Assyrin in the British Museum and 
the Rostra at Rome. In regard to modem art, be 
accounU for the comparative failure of modern 
attempts on the ground that “in tbc art Of sculpture, 
as In all art, mre must be slarerity and tniBi, 
accuracy In delineation and fidelity In modeHiffg, and 
the suppression of every detail unnecesaa^ to 
expression.** ThRs Mca is put sued in, Mr. C, R. 
Knight’s account of the work of Oontentporary 
American artiats dealing arith animal U^. The blade 
rhinoceros and African buffalo by Mu !• L. Clark 
have some Impressive vigour; but fha. soologtel 
statuaiv at Washington, ^cribed by Mr. W. 
ShuMdt, shows little dignity or power of e£pmsion. 
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The Hont, tigere, and tniffaloea are ditUnctiiv inferior 
to the Nineveh hunting aeeoei deecrib^ in the 
previoue article. 

Ma. V* STBFANftaoN deecribei hie eucccMful method 
of Arctic ejmloradon in an Interesting article endUed 
** Living Oft the Country" in the May itsue of the 
Geographical Review (voi. rii.. No. 5). Mr. Stefans- 
son^ well 4 cnown ado^on of Ericimo habits and diet 
have enabled him to travel with very light loadi and 
to penetrate far into the unknown for long periods 
without any anxiety. He contends that from expert 
ence be has found that a diet of flesh or flsh is quite 
auffident to sustain a person in good physical and 
mental condition, and that salt is not necessary for 
health. White men whom be has known to have 
lived for a year or more on an exclusive meat diet 
have shown no desire to return to the vailed and 
elaborate diet of dvilUation. So convinced is Mr. 
Stefansson of the abundance of food in the Arctic 
lands and seas he knows that he asserts that any 
man conversant with the ways of wild animals and 
the hunting and living methods of the Eskimo can 
load on one dog-team all the equipment he needs for a 

i ournev of several years Where previous explorers 
ltd earned food and fuel, Mr Stefansson carried 
neither, choosing to adapt himself to his environment 
rather than fight it. Instead of taking food and fuel 
he carried meielv the instruments for obtaining them. 
B} economy in the use of ammunition one can obtain 
as much as two tons of food for a pound of am- 
munition, or, in other words, ammunition is several 
thousand llmc^ as economical to carry as the most 
condensed kind of food The paper deals at length 
with the methods of Arctic hunting, particularly seal- 
stalking. 

In his presidential address to the seventeenth 
meeting of the South African Association for the 
Advancement of Science, held in Julv last, the Rev 
Dr. W. Fllrit discussed the thomv problem of " Race 
Consciousness in the light of modem scientific 
opinion. He regarded "national consciousness" as a 
mental tendency which had been fostered among the 
peoples of Europe, by territorial and linguistic 
&)undaries, and by the propagation of a community 
of Ideas "Race consciousness," as seen in South 
Africa and in the Southern States of America, on the 
other hand, was an inherent proclivity or "propertv 
of human nature,*’ and demanded the closest strutinv 
and most accurate study on behalf of nil men of 
science If political bankruptcy was to be avoided In 
Spanish America ladol animosities had been dls 
solvit by miscegenation, but that method was un- 
thinkable as a TOuUon of South African racial diffi- 
culties There was also another plan, the proposal 
to segregate native races in demarcated territories, 
but in practice that proved an impossible working 
poUev There was a third proposal whkh had been 
debated, the frank recc^itfon of racial antagonism 
and the resolution on the part of each race to live 
within its own armed camp. The solution advocated 
by Df. Flint Was none of these, but the cultivation 
and recognition of an "international consciousness," 
which could be fostered by education and by the 
tocognition on the part of “superior" peoples that 
every ra« It. wonotniceli and 

■orial. Dr. Flint hold, that “radal conwtoulnett " 
can he uprooted and replaced bv an iiitelWtu.d " ioter- 
redal eMadoUmeu,” and tfiat racial conflict, can 
be avoided oofy by edutatk)n~-of white, a. well a. of 
Mack.. On m biological ri|{nificance of “lace con* 
" Dr. Flint did not attempt to throw anv 
n^ti tiwit It a matter which await, pauent 
" Evwyone intemted fn tfie prwlem* 
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of racial contact wOl find food foe thought and auh. 
jecte for obeervation In Dr. Fliot’a pteaidpi^l 
address* 

Thx Board of Agriculture has received the fbtlow* 
ing information from the Internationa! Agricultural 
Institute at Rome The yield of Wheat In S^ft, 
Scotland, Italy, Canada, ^ Unhod States, India, 
Japan, and Tunis is estimated at 9^9,515,000 cwt., dr 
56 per cent, below the 19x8 crop, and 1 1 per cent, 
below the average yield of the five years iqii-ry. 
The estimated production of rye for Italy, Canada, 
and the United States is given as 48,274,000 cwt., or 
71 per cent, below last year’srproduction, but 673 per 
cent, abovo the average crop for the years 1913-17. 
The barley cn^ for Scotland, Italj, Canate, the 
United States, Japan, and Tunis is estimated at 
*59^97*000 cwt., or 15*1 per cent, below last year\ 
production, and 4*1 per cent, above the average pro- 
duction of the years Tho estimated produc- 

tion of oats in Scotland, Italy, Canada, the United 
States, Japan, and Tunis is 401.933.000 cwt, or 
18 4 per cent below the 1918 yield, and 7 a per cent 
below the average yield of ttic five years 19x3-17. 
The maixe crop In Italy, Cansda, and the United 
States is esUmated at x, 473.593.000 cwt., or 10a per 
cent above the 1918 production, and 3 per cent, above 
the average vield of thq years 1913-17. 

The flora of AlxLibta and other small Islands of 
the western Indian Ocean is the subject of an article 
by Dr, Hemsiey m the Kew BuUetm (No. 3, 1919). 
Aldabra is an atoll, similar in slae to the Isle of 
Wight, aao miles nortlwwest of Miidagasrar, and about 
600 miles from the Seychelles Archipelago. Assumpp 
lion, the nearest island, Is about twent> miles distant. 
Aldabra is densely clothed with vegetation, which is 
unusually rich for an atoll flora, con^slng 
herbaceous, shrubby, and arboreous spedes, £xclu£ 
ing species intioduocd by human agency, the flora com- 
prises more than 170 sp^es of flowering plants, repre- 
senting 137 genera and 54 families, proportioni whidx 
are characteristic generally of insular floras Grasses 
number 14 species, Rubiaoece 15, and Legummosas 12. 
The RubiaceSB ctmstitute the predominating element 
in vthe woody vegetation, botn as to number at^ 
diversity of ^nera and number of species, but are 
less conspicuous in the scenery than the mangroves, 
the figs, and a species of Euphorbia The vegetation 
consists of four ijpes — (1) Mangrove swamp, whl^ 
fringes the lagoon. (2) Pemphis bush, a (tense growth 
of the hard-wcK>ded Pemphu aadula (L\thracete), 
widely distributed scn-coost plant (1) Open bush, 
mostly of low trees and bushbs, which are usually 
leafless in the drv season and flower at the be^nning 
of the rains; herbaceous plants arc scarce, and only 
found in the wxt season. Almost all the Aldabni 
plants are to be found in this type of country. (4) Shore 
zone, extending round the atoll, varyli^ much In 
width and supporting some widely distributed Uttorel 
tpectes. Hie convnut, of which there are oonspfcuous 
plantations, is regarded as an introduced plant. Dr 
Hemsiey Is convinced that this palm is a native of 
South America, the home of alt tne nuxnerour Upetdes 
of the genus, and that its present wide distribution is 
due to human agency* Some particulars are alsov 
given of the floras of other islands in the western,' 
Indiaa Ocean, and of their relations srith liie floraipf 
Aldabra. Hie data coftected point to the common 
origin of the flora of Aldabra and the nei^bOUffalg 
Islandt, and Indicate that the flora if esaentiaBy 
African and almost without any Infusion af H Molgyett 
dement, such as exists In tbs Seycheligi and thi 
Mascarene Ulahds. 
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* ^ jQc^CO$lWt if fl traniltioo m<K)tb to far af winds and 
d h ttt f b tttto o of atmospheric pressure are concerned in 
the East Itxllan Seas, and the Monthly Meteorological 
Chart publlAad by the Meteoroloi^cal Office shows tlmt 
a oopdderable cfiuuige Is taking place in the general 
aieteorologtcal conditions, To the north of the equator 
northerly winds are decidedly asserting themselves and 
the soum-west monsoon of the summer months is glv- 
log In the Bav of Bengal and in the AraMan 

Octdi>er and November are the most <itormy 
montiu of tfad vaar, and cyclones arc more numerous 
,than at any other period, llie low barometric pres- 
sure which has pr^alled over the land to the north 
of India h giving place to higher barometer readings, 
which causes a dTainetrically opposite wind circulation. 
The chart contains an interesting note of va phos- 
oh^eKence In the vicinity of Madras un Julv 3. At 
3(10 a.m., in latitude la^ 43' N., longitude 3a' £., 
tne steamship Cion Ogilvy (Capt. W M. ^ortcrficld) 
passed through what appear^ to be a gigantic wheel, 
with many “curved” spokes, revolving the same way 
as the hands of a clock. The phenomenon lasted 
quite ten minutes, and is said to have been caused by 
phosphorescence. The wheel was travelling to the 
eastward. As each spoke passed, the ship was 
lit up. 

That the war has done a great deal to show the 
value of the spe^roscoplc examination of metals and 
alloTS is proved in an article on the subject in La 
IfaUtrt (September 6). Considerable information 
Was gleaned regarding the composition of secret 
Germnn alloj’s which were investigated b\ \ de 
Gramont b\‘ his method, and the same it mark 
applies to tne composition of the metal used bv the 
^*nemy in the manufacture of the long-range shells 
fired "upon Paris, The spectroscopic method would 
seem to be of particular value when applied to the 
examination of the constituents of allov steels and 
commercial alloys, and, as the writer states, is 
capable of great expansion in this direction 

Messrs. Laver Bros., Ltd., Liverpool, have latclv 
published an interesting “Cattle Food Calendar” for 
1919-jo. This contains articles on the kcicniific sid« 
of agriculture written by men competent to speak on 
their respective subjects. Further, it is illustrated h\ 
l^otographs and pictures of many of the Important 
operanons in agricultural science. Among the articles 
we note “How Mcndclism May Help the Stock- 
breedcTt” and shorter, but equally inlcrcsting, articles 
on “Tlie Work of the Beard of Agriculture,” “Plant 
JDiseases,” “The ReKition between Skin-temper.iture 
and the Fattening Quality of Cattle,” “Th< Offitial 
S^-te8tiiU( Station at the Food Production Depart- 
ment,” “The Work of the Rothamsted Experimental 
Station,” “The Breedit^ of New Wheats,” “Warble 
Maggots in Cattle,” “Investigation and Research in 
Diurving,” “Contagious Abortion in Cattle,” “Horti- 
cultural Research,” “The Cheshunt Experimental 
and Research Station,” and “ Forestry.” The Hsi 
covers a wide field, and the articles give hiicf, but 
useful, summaries of the application of science to 
agricuiture- 


OUR astronomical column. 

Const i^iqc.— The following is a continuation of 
^ ephemrris of comet iqtpc (Metcalf-Borrelly) for 
fihrscnwlc^ mMlnlght 
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iMf and log^ on October 9, 0*157^ ojega; on 
October 35, 0*1106, 03884. The comet is an evening 
object, and is getting Inconveniently near the sun> 

A Faint Nova. — Mi^ Mackle announces that she 
has discovered a nova from a study of the Harvard 
photographs (Harvard Bulletin 69 r). Its position is 
R,A. 3on 3m. 4s., N. declination 17® 34*3' (1900), 
It foUows a i|tth magnitude star by o* 3 S. it 
reached its maximum, 72 magnitude, on Novm* 
ber 33, 1913, and has now sunk to below 145. The 
position is in Sagitta, within the limits of the galaxy; 
it is only about 36 ® from Nova Aquilse. 

Hindu Sphericau AbrRONOMV. — Mr. G. R. Kaye 
h.ts published a paper on “Ancient Hindu Spherical 
Astronomy *’ in the Journal and Proceedings of the 
Asiatic Society of Bengal (vol. xv.) ]n this he sum^ 
manses, with the aid of modem mathematical 
formulse, the fundamental portions of ti^c prindpal 
clrifibical astronomical texts, which date from between 
A.D. 498 (the Arvab/tattya) and about a.d. loon, when 
the n^acdon of the Surya Siddhanta now extant was 
written. Indian trigonometry ih, like Indian astro- 
noniy, of ^;reek origin, but the Indians developed the 
methods received from the Greeks in various 
There seems to be no doubt that the Indians were 
the first to introduce the use of sines instead of 
chords, and to compute tables of sines But thev 
never went further, and did not make um* of ihe 
tangent function. They never give a proof of any 
rule they enunciate. The title of Mr, Kaye’s paper 
refers to spherical astronomy only, hut the autnot 
also gives a shoit account of the Hindu notions of 
the motions of the planets, though this has been don<‘ 
b^ sevi ral previous writers. The Hindu planetar\ 
theories differ in scvoi al details from those of Ptolemv, 
,ind were probabh mainlv derived from Alexandnan 
writings from the period between Hipparchus and 
Ptolemy, now lost Though there is nothing pnr- 
ticulnrlv new in Mr. Kate's paper, it gives n con- 
\enient summary of the principal dot trines taught 
in the great Indian astronomical text -books. 

SiiLiAR CiusTi-Bs-Dr and Mrs Shapley con- 
tiibute another paper to the AiirophyKual Journal ftir 
Juh on siellai clusters Thc\ give a table of fortv- 
one clusters, of Wrhich thirty show clliptiritv, eleven 
aie sensibly tirculai , and one is unsymmetrical. Tht' 
most elliptical duster ij* Me&sier iq, in which the 
greatest diameter is about twdre the least; this U a 
much lower degree of flattening than that in the 
galaxy or the soiral nebula? In the case of the cir- 
cular clusters, the form mav be real or it may be 
due to our being situated near their polar diamHcrs 
There is some evidence that clusters near the galactic 
plane tend to h.TVC their eouatorial planes parallel to 
it. At a distnnie from tne galactu plane this no 
longei holds 


THE AURORA OF OCTOBER i. 


T here w^as noteworthy auroral activity on the 
night of October i. The display started in the 
early evening and lusted until well after midnight. 
As seen in the south of England, the aurora was 
generally of the glow type. TYw absence of streamers, 
etc., was commented on by Mr. W. H. Dines, of 
Benson Observatory, but Capt. J. E, Cowper noted 
streamers at ShanKlin, Isle of Wight, soon after 
33h. ism,^ The colour of the glow, which was tem- 
parable in effect with bright moonlight, wgs reported 
as “pale white I* at Benson, “ grwnislwyeilaw ” «t 
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ShaAkttn at>4 al»o at AofM»oii-Wy0| and **mldiih* 
at Newquay^ 

Tho dii|rfay waa ftrat noticed at BrUtol at ^i5» and 
abe find! tracea of it diaaf^wared^Sl houra afteninardai 
via. at 15b. G.M.T» The appearance waa that of a 
hand of lutnlooaity lying }uat over the northern region 
the sky and esUendmg over about 70" from nearly 
north-weat to nortb-eait. From thla intense glow 
streamers occasionally shot upwards, but these quidclv 
broadened and ditajqitared. They showed a reddish 
tint, and in several cases could he traced nearly to 
the altitude of Pfdaria. The stars of Ursa Major were 

a y involved in the aurora, but shone conspicuously 
the light surrounding them. 

At first sight a person might ha%e mistaken the 
aurora for the reflection of a widespread conflagration, 
but a little watching revealed the precise nature of 
4 be event. Clouds covered a large fwtion of the sky 
at times, but it seemed curiously to avoid the region 
affected by the phenomenon, and there were showers 
<o{ rain at intervals. The brilliancy of the northern 
light and the darkness of the clouds in other parts 
offered a striking contrast. Several meteors uere seen 
during the night radiating from a point at 
A letter frm the Isle of Man describes a brilliant 
aurora visible there at 8.15 G.M T on the same night, 
and continuing with various modiflcations for several 
hours. 

Dr. C. Cbree has supplied the following note cn 
the simultaneous magnetic storm as recorded at Kew 
Observatory, Richmond : — 

**A smart magnetic storm was simultaneouslv 
experienced in connection with the aurora As 
recorded at Kew Observatory, it began with a well* 
marked S.C. (sudden commencement) about i6h. XAm 
G M.T. on October i, and continued until 4h on 
October s. The approximate ranges were 32* in D, 
j8oy in H, and lyoy in V. The extreme westerlv 
position was rcachra at the end of the S.C. about 
x6h. i6m., the extreme easterly position about 
ajh, asm. on October 1. Between aah. 18m. and 
ash. 50m. tiiere was a swing of ag' to the east The 
tnaxlnnum in H appeared imout lyh , the minimum 
shortly before midnight. After the minimum there 
was a rapid recovery from the depresMon, As usual 
In st or m s, V was enhanced in the afternoon, the 
maximum appearing about 1^. tom There ^as, 
iKiwever, a second approximatelv equal maximum 
about aah 15m This was preceded and followed bv 
somewhat rapid movements. After ajih there was 
depression in V, the minimum appearing shortly after 
midnight. The element remains depressed until 4b. 
oti October a The curves were fairly quiet for the 
next twentv-four hours, but disturbance began rgaln 
eibout 4h on October 3, and was active when the 
sheets were changed abc^ loh. It may be noted here 
that the storm Itself was quite secondary as compared 
with the big one In August last, and so, from the 
pUreW magnetic point of view, the Interest Is very 
moderate.'^ 


. THE SUDAN IRRIGATION WORKS. 

I T is an unfortunate drcumstance when a con- 
troven^ respecting the meiita of jrivid scheffles 
fdr Tmperuil dbvekmment works is embittered by 
chatges impugning the good faith of dtber ^de, apa 
It Is paftlcirtifly painful when an accusation of tiut 
kind is Icnwled by a GovermnOnt oAdal of high 
^egbapdlng aM repute against Mg colleagues in the 
Department wHh whidi he was formetiy a eae d at ed. 
We do not propoie Co dlsciisa the etidoaf question (It 
nae aItead|y'|Mm the eubjeot of Inquiry by p FOnign 

, NO. a^, VOL. 104 ] 


Office Committee), but k is umyfitdaiUe to OMntiofi U 
as Indicating the ground upon whkb SKr Winhun 
WHlcocke has p ubiwi ed his broeWe on ‘‘The NfiO 
Projects" and the acutely critidil Spirit in Which It 
Is written. 

We have already outlined in Natuks for S^tembir 
(p. 67) the eehemef actually adopted by their reipecttve 
Governments, and now In course of execution^ tor the 
development of irrigation in Egypt and the fiMafli 
comprising the formation of a dam on the Blue Nile at 
Makwar, near Sennar, and of a reservoir at GsbeUl* 
Aull, on the White Nile ; and in the “ Notes " cohunns 
of the issue for May aa last (|p. 233) we briefly alluded 
to the alternative proposal advocate by Sir W. Will- 
cocks and designatea by hhn "the Sudd reservoir^’* 
The following additional particulars gleaned from the 
pamphlet be&e us may he of some interest. 

The Blue Nile project, for the irrigatiem of tlA 
Gezirah plain in the Sudan, involves the storage of 
Ab3,ooo,ooo cubic metres of water for distrilwoii 
during the winter season to 300,000 feddfins (acres) 
about to be exploited in cotton-raising. To meet this 
requirement a supply of 120-150 cubic metres per 
second will be necessary at the canal head throughout 
the winter up to the end of March, although u an 
occasional year the sup^ may have to be confihiued 
to the middfle of April. This would leave three montto 
for thq gathering of the crop and the preparation of 
the groium prior to the next sowing. It n essential 
to have this period as dty as possible in order to 
root out the old stalks, which otherwise tend to 
^out, as, indeed, happens when the raini supervene. 
Sir W. Willcodcs expreues 'the afi^rehensim thot 
irrigation supplies will have to be mven mu^ later 
than April 15, and that the sources tor Eg}ptiaa ue<^ 
will be seriously depleted in consequenca. 

The WUte Nile reservoir at GeM.el.AuU, pro^ 
posed to be formed by an earthen bank across the 
river at a point some 50 km. above Khartoum, comes 
in for the criticism that it wUl flood a considerable 
tract of country, disturbing the inhabitants and neoes* 
sitating their transfer elsewhere, and that the stag- 
nant pools left when the reservoir is low will lead 
to an increase in mosquitoes. Both these objections 
were before the Foreign Office Committee, but were 
not held to be vital. Another point made by Sir W. 
Willcocks IS that a work so remote from Egypt might 
in the hands of a hostile Power become a serious 
menace to that country. "An enemy getting posses- 
sion of the dam and filling it brimful to the jtright 
of iho earthen bank in a nigh flood could sweep th# 
Nile Valley as thoroughly as Noah’s deluge swept the 
Euphrates Valley.’* 

Pursuing a trenchant criticism of the estimated cost 
of the foregoing schemes. Sir W. Willoo^ compares 
them very unfavourably' with hit own project of 
utilising as a reservoir the vast tract of swamp known 
as the Sudd region, where, owing to the dense growth 
of papyrus and aquatic vegetation there are "g score 
of milliards of cubic metres of water standing well 
above the level of the flat plain as though tin^ were 
congealed.** Such a region, Sir I^lliam cootaads« 
couU be laid under contribution for pmcti( 9 ^y In- 
exhaustible supplies of water more eflmvblv mid at 
less coat Bamon Cuhmxvoiiak. ^ 
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■dUq mt OB -in the Articles is based upon results of 
4bptS oirrieit <wt by tbs author, and a valuable feature 
4a a Urge table living details of these results for 
SCO boiler plaata» chiefly of the Lancashire type. Mr 
Orownlie't flgures indicate that the average net 
weridM efliemey of colliery steara-boiler plants is 
XMily about per cent. 'By carrying out a re- 
organisation a such plants on modern saentific lutes 
It.ii possible to obtain 70 per cent, efficiency, and 
Mr. Brownlie estiinates that about 6,600,000 tons of 
coal ^ annum could be saved by the adoption ot 
at^nfle methods and by more extensive use of refuse 

Tbft 100 bmler planU tested have a total of 
570 boilerst 500 of these being Lsancashire, 2 Comi4h, 
37 egg-ended, and 31 modem tubular boilers* The 
^verage effidmey of the egg-ended boilera is less than 
^ pSe cents, and there appears to be still a fair 
number of this type at work, in spite of it being 
Jiopeleflsly out of date. It is ^so of interest to note 
that the few modem tubular boilers installed arc, 
on the average, giving no better results than the 
Lancashire triers, which average 55 per cent, 
efficiency. This fact obviously indicates improper 
arrangements in the installation or bad meth^b of 
working, or both. 

Anotfier point of importance tO which Mr Druwnlic 
directs attention arises from the Final Report of the 
Coal Conservation Committee, which states that the 
policy of collieries has been to set free the best quah. 
ties of coal for the market, and to retain for colliery 
oonfumptlon the poorest quality. The returns sho\^ 
that the quantity of ash in some of the fuels u^ed 
ranges from 50 per cent, to 80 per cent ” Mr, 
.Brownlie actuallv finds an average of 155 per cent 
ash and coal of 10,500 B.Th.U. used at colliery boiler 
plants, and most people will support him in his 
statements that he has never heard of a ca^e of 
50-80 per cent, ash; that mich instances must be 
rare; and that the statement in the report is most 
misleading. In actual fact, 53 per cent, of the coal 
employed . at collieries is high-grade coal ; of the 
remainder, 33 per cent, could be used economically 
in industry for steam generation, and only 16 per 
Cent, is definitely unsaleable. The highest ash-content 
of ttila refuse coal was 35 per cent. Mr Brownlie 
maintains that these results are typical of the colHcrv 
Industry, the idea that collWries burn chiefly 
refuse atui unsaleable coal is n complete fallacy. 

As a matter of fact, there are millions of tons of 
refuse coal lying unbumt at ccdlleries, and a ven' 
large proportion of this refuse could utilised for 
Steam generation, as has bean proved bv Mr. 
Brownlie’s firm on a number of colliery plants- The 
carrying out of this proposition would result in a 
very large saving in the coal consumption, even after 
soi^ple £Nluction for the cost of extra boilers and 
plant ^necessary because of the low calorific value. 
A fair average price for the whole of the coal burnt 
on cotUerV bcdler plaints is to^y about 20T. per 
ton; making allowance for extra labour, plant, and 
depredation, and taking 3 tons of refuse coal as 
equal In practice to 1 ton ^of saleable cool, the 
value of refute coal to-day would be about 8s. per 
ton* 

Mr. BrownHe’i pAmphlet ii to be welcomed, perttv 
on account of the etrong csm for reform presented 
in view of dw need for national economy, and partly 
on account of Am large number of test results which 
he gtvee in a form aultible for eatv comparison. 
•The I. ttunpMet may be Ubteined from Messrs. 
•Btowm and Gieent 
•*0,1. 
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THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION D, 

aOOLOQY. 

Opining Address by Dr. F. A. Dixar, M.A., F.R.S., 

PaXSIDSNT OY lUR SECTION. 

Oni of the results of the great war now happily at 
an end has been its effect upon sdence. On t^one 
hand it has checked the projp^s of sdentific inveid* 
gBtM>n ; it has done much to destroy international co-^ 
operation and sympathy; it has removed |rom our 
ranks, temporarily or permanently, many admirable 
workers On the other hand it has acted as a great 
stimulus in many departments of sdentifle inquiry, and 
It has given the general public an interest in many 
scientific questions which have hitherto met with little 
tecognition or encouragement from the people at large. 
It Vras perhaps inevitable, but at the same time, as 
1 venture to think, rather to be deplored, that that 
interest has tended to concentrate Itself u^n applied 
more than upon abstract science; that it has oeen 
concerned chiefiy with the employment of natural 
knowledge in dosing and perfecting new methods 
of destruction. Terrible as is the power which the 
present-day engines of warfare have attained, It may 
be reasonable to hope that some compensation for tbe 
mischief and suffering which they have caused may 
eventually be found in peaceful directions ; that the sub- 
marine, the aircraft, and even the high explc^ve may 
cease to be a terror to civilisation, and in spite of thdir 
past history may after all become agents in the ad- 
vancement of the general welfare ; 

Hoe pocef hobiwM boiwo, wmttqiM itaiiidi, 

will, let US hope, be a legitimate reflection ki later 
times. But for the true scientific worker, I think I 
may safely assert, the primary object of his studies 
IS me attainment of knowledge for its own sake : 
applications of such knowledge may be trusted to 
foAow; some beneficial, some perhaps the reverses 
Still, whether they do or do not so follow is less a 
concern of the scientific man than whether his labours 
have resulted in a fresh advance into the realms of the 
unknown. 1 confess to some sympathy with the feel- 
ing which is said to be express^ in the regular toast 
of a certain scientific gathering Pure mathematics* 
and may they never be of any use to anybody.” 

For genuine enthusiasm in the cause of sdence for 
its own sake, 1 think that we roologista may daim a 
good record. We are by no means unmindful of the 
great benefits to humanity which have taken their 
rise more or less directly from soological sdence. I 
need do no more than mention the services to medi- 
cine, great at the present and destined to be greater 
still In the future, that are being rendered by the protOw 
3ook)gi5t and the entomologist. We may kxfk for- 
ward also to results of the highest practical Import- 
ance from the investigations into the laws of beiedity 
in which we are engaged with the co-operation of our 
allies the botanists. But what we are entitled to 
protest agahut is the temper of mind whkh values 
tclenoe only for the material benefits that may be got 
from it; and what above aH we should like to see is a 
greater respect on the part of the pubHo for sdence 
purely as science, a higher appredation pf the labours 
of s^tific men, and a greater roedlness, in matters 
where sdence toudies on the codunon affairs of life, 
to be guided by tbe accumulated knowledge and eimeti. 
ance of those who have made sudi mattm the fUD)ect 
of oonsUnt and dev o ted study. If tbe war feads'to mty 
i^fr of the general deflcRncy In tibese respects, ft 
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w|H to that oxtent bavo conferred a benefit on the 
oonununity. 

Re^ardtngi as 1 do, my present position in this Sec- 
tion as a ^eat hop^r and privilege, espeaaily in 
view of this being the first meeting of the British 
Association to be held hfter the war, 1 hope i may be 
allwed a few preliminary remarks of a soipewhat 
autobiographical character. As far back as I can 
remember, /oology has been 1 passion with me. 1 
was brought up in a iKMMiologicBl envlioiunent, and 
for the first few years of my lue my only knowledge 
of tM subject was gained fhHn an odd volume of 
Cbandi>ers*s Information for the People.** But on 
being aokod ty a visitor what 1 intended to do with 
mysSf when 1 grew up, I can distinctly remember 
aoswarfng, with the confident assurance of seven or 
eight, “Zook^ suits me best*’ — pronouncing the 
# 0 ^, which 1 had only seen and never heard, as 
zook^. By the time 1 went to sduMl, my opportuni- 
ties had increased; but J aoon found mywf engaged 
in the classical and mathematical routine from winch 
in those days tWe was little chance of escape. In 
due course X went to the University with a clasdcal 
scholarship, which necessitated lor the time an even 
iltore rimd exclusion of scientific aspirations tlian 
before, i mention this because 1 wish to nay a tn- 
bute of gratitude to the College authorities ot that da\, 
to whose wise policy I owe it that 1 was eventually 
able to fulfil in some measure my desire for natural, 
and eiqieciaUy biologsud, knowledge. After two years 
of more or lets successful application to the literary 
studies of the University, 1 peUtkmed to be allowed to 
read for the final sdirn m natural science The 
petition was granted; my scholarship was not taken 
away, and was even prolonged to the end of my fifth 
year. This I think was an enlightened measure, 
remarkabk for the time, more than forty years ago, 
when it was adopted. 1 only hope that we have not 
in this respect fallen back uom the standard of our 
predecessors. The avidity with which 1 took up the 
study of elementary chemistry and physics, and the 
enthuslaim wUh which 1 started on oon^rative ana- 
tomy under the auspices of George Kolleston are 
among the most pleasant neoollectiw of my youth. 
Ekit from the force of circumstanoes, though always at 
heart a zoofogist, 1 have never been in a position to 
give myself unreservedly to that department of biology ; 
and even now, in what I must call my old age, 1 ti^r 
1 cannot regard myaelf as much more than a zoologU 
cat amateur. My working hours are largely taken up 
with serving tabm. 

What moral do I draw from this brief recital? Not 
by any means that 1 riiould have been allowed to 
escape a grounding in the efoments of a literary edu- 
cation, though I think It quite possible that the past, 
and even the present, m^ods of adiooi instruction are 
not ideally the best. My experience has led me to 
conclude that much of the tbne spent over the minutim 
of Greek and Latin grammar in the case of the 

average boy, be better employed. But I do not agree 
that a moteate knowledge the classics, well fought 
hy a sensible master, is usdass from any reasonimle 
point of view. To those of my hearers who appreciate 
KfoUng, 1 would call to mind the vWldty truthful 
•ketch of school life called ^^ReguJus.” Let them 
raffoct how the wonderful woricmanship of the his(df«d 
and inspiring Ode of Horace, round which the sketch 
la written, mnst have sunk into the mind of the appa- 
rently carnlvae and exasperating HBeetfo,” the 
#0OttS Beede a# King calk hin^ to bear audi marveL 
loua feult hi alfor yeara. Beetle, as we all know, la 
no pmfeaslo^ scholar, no classkd pedant, but a man 
of .Ofo woddi wfe> has not forgotten Ids Horace, and 
open whom extraofdlnary Uterary skill those eariy 
acbooLfa^ snuat have had, whether oonaofouriy or 
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not, a dominatifig Infiuetioa. How alae coUSd hfi haae 
written “Regulua **? **You see,** agya King, 
tome of it aucks.” $a it does, if it k dtU^ ghkn a 
fair chance; and in |ba aldnsuih between {Qbg the 
dassical and Hartopp the ecknce maate^ bmh right 
up to a point and boUi wrow beyond It, 1 give cfo the 
wh<de the palm to King. To revert to my own eaaiL 
1 do not regret a word oi ehber the Ladn or iba CkMh 
that 1 was obliged to read, nor even lha tflWkm of the 
nicetka of acboiarship to which 1 1 ^ 


introduction. But 1 do think that _ 
allowed to start on scientific Wortt at an earUer period, 
and that a good deal of the dtne i^ient, aay. On (Sre^ 
and l4itin proae and verse writing, might m my oma 
have been well spared for other objects. 

To generalise what I have been savings Start teach- 
ing your boy or girl on a good wine basis. Nothifigr 
is oetttr for this than the olo school sutyects ot dasskrC 
history, and maihematics, with the adoltlon <A nataral 
scienct. In course of time a bent will declare Itaelf. 
Encourage this, even at the expense of otheb studka 
desirable in themselves. But do not allow any one 
subjeit, however congenial, to usurp the pUco of a 
grounding in those matters which are proper to a 
general Mucation. The time for speciatlaing will 
come; and when k has arrived do all you can to 
remove obstacles, pecuniary and other. Do not hamper 
your historian with chemistry or your zoolo^st wifo 
the differential calculus. If they have a taste for these 
things W way of diversixm or recreation, well mkI 
good. But let dieir action be voluntary. 

This, however. Is not a fitting occasion for pro- 
pounding my views on the questim of education, ami 
it 18 time to turn to the immediate lObiect of my ad- 
dress. And here I think 1 cannot io belter tlmu. 
bring before your notice certain facta which have a 
bearing on the subject of Insect mimicry ; a subject 
which for many years past has engaged much of my 
attention. The facts on all hands are allowed to be 
remarkable. As to thdr InterpreUtion there k much 
diversity of opinion ; and indeed, until compktq 
data are forthcoming, this could scarcely, be other- 
wise. 

. In the first place let us glance at a certain assem- 
blage of butterfiies that inhabits New Guinea with 
some of the adjacent islands. These butte^es, though 
belonging to different subfamilies, present a resem^ 
bUinoe to each other which is too stremg to be accL 
dental Three of them belong to the Fkwines, the 
group which indudes the common white butterflies of 
this country; the fourth is a Nymphaline, not widely 
removed from our welLknown tortoise^ils, red 
admiral and peacock. The resembknee on the upper 
surface between two of the three Pierines is ncK ctpocL 
ally noteworthy, inasmuch as they preeent in oonunon 
the ordinary Pierine appearance of a white or nearly 
white ground colour vdth a dark border somewhat 
broadened at Bie apex. But this, an everyday featuia 
In tlie Pierines, k almost unknown In tm very large 
subfamily to which our present Nymphaline bdooga. 
Still, though ffufficiendy ranaricable to amsb U>a 
attention erf anyone familiar with these gtmm, the 
Pierine-like aspect of the upper surface of ttSa Nymr 
phaline, whicti {• kno^ at Mynas doryca. Would not 
by itidf have seemed to call for any special axplanfe 
tfon. The resemblance would pass as merdy an Inter- 
esting coinddenoe. But the under surfeoref the these 
Pkrines, known tespeodvely as Huphkia obmormk, 
DaUos ofnyUoti, and DMu trma, presents a slrili^ 
combinatioa Of colour very unusual fo thtlr own 
gpoim; and tiik peedUsr chametsr of tbd under aurfiSk 
is nared by the Nymphaline Mynas dsrysa. The 
“long arm^ 

as ifis. I^tever ttAAt belfidd kbout the Ubeoeet 
seen from above, that the wings bnq^th bhfoltd bjtow * 
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tb* MOM unutual pattern In tbe Mynee u in 
flie rwiiMi Meme to call foe aome au^atkm other 
iMA MB mpoml to chance or accident. Mm'eover, with 
regaffd to Ab Pkrines thenuelvei, the two memberi of 
thi gWM Oeliat are» of course^ faklv clotely related; 
bttt^tha HupUna bekuigi to an entirely distinct genust 
■epara^ nom Deliae b> many important stmeturai 
dlweoeeiw Tbe two apedee of Delias perhaps depart 
kDft wkMy in aepect from their nearest congeners man 
lloea dther the Huphina or tbe Mynes. The under 
furfaoe of die Huphina is unexampled in its genus, 
but the upper surface is auite ordinary. Tbe Mynes. 
as we have seen, atands alone among Its nearest rela- 
tives not ooJv in the character of its under surface, but 
aho In the Pieriiio 4 ike character of its wings above. 

We wBl now turn to another assemblage, which pre- 
sents us with the same problem from a somewhat 
Afferent point of view« In south-eastern Asia, with 
oirtsin of tbe adjacent islands, is found a genus of 
largS butterflies, called by Wallace Prioneris from the 
savMike flont margin of the forewing in the male. 
More than fifty years ago It was remanced by Wallace 
that the species of Prioneris in several cases seem to 
mimic those of the genus Dellas, and that 'Mn all 
cases the pairs which resemble each other inhabit the 
sanie diitnct. and very often are known to come from 
the tame locality.'* The parallelism is even stronger 
than was stated by Wallace, for there is not a single 
known member of the genus Prioneris which does not 
resemble a spectev of Dellas, so that Prioneris cannot 
really be said to have an aspect of its own. Ftioftern 
demanthe and Deliiu agoskna form a paii inhabiting 
tiw Himalayas, Burma, and Further India. In the 
same region occur Pnoneru thestylis and DfhaK hella- 
donna, me striking similarity of which species, ekpeci- 
pUy on the underside and in the female, drew the 
special attention of Mr. Wallace. A still more remark, 
able instance is that of Fftonens Mfa of ‘^ulhern India 
and Ceylon, the likeness of which to the common 
Indian Delio^ encham is spoken of by Wallace as 
"perfect while Fnihstoder, a hostile witness, testi- 
fies to the fact that the Prioneris alwoys flies in com- 
pony with the Dellas, and rests just like the latter 
with closed wings on the red flowers of the Lantanii. 
Prioneris hy^Jt^vIc of Sumatra and P. au/ofliishe of 
Java are like Delias egioHea and D. crithoe of the same 
two islands. Here again Fruhstorfer says of Pnonerts 
MutBAishe that it visits the flowers of the Cinchona, 
" always in company with the similarly coloured Deltas 
cH$hoe/* WaUaoe remarked on the close similarity 
between Prioneris comelia of Borneo and Deltas 
s^ghapura of the Malay Peninsula; in this case, it 
will be noted, the localities, though not far distant 
from each oth^, are not identical. But a Delias form 
whi^ was unknown at the date of Wallace's paper has 
since been found in Borneo, and this latter butterfly, 
known as D. indisHneta, is even more exactly copied 
P. comelia than is the Delias which first drew Wal- 
toev's attention. Prioneris voUenhovii of Borneo is a 
Kind of compromise between Deltas indisUncta and, 
on the underside, D. pandemia of the same island, and 
H may be added thdt another Bornean Pl^ne, 
Huphina paetoUca, is a good copy of Deltas indtsftnefa, 
tiisrefore resembling also the Bornean Prianeris eor- 
wdia ind P. voUenhoviu ^ 

Tbe memoir, puMlshed in 1867, in which Wallace 
refiiarked on the parallelism between Prioneris and 
Delias, contains a noteworthy prediction by the ^e 
gfltftor. leaking Of Ptertf (flow called Za«a 

of TimoTt he layt that it "departs so much from the 
sMle of oOkHUflng of its allies and approaches so ^rlv 
to tbit of Tbyca (DeKu) hdisama of Java, that I 
ebottid almost fo 5 c for an ally of the last ^ 

mseentjmi la Thiw to serve as its^pattem.’* Thlrty- 
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fwr yeart after the expresdon of this anticipation, Mr. 
ppherty discovered in Timor an ally of Ddias heksma 
which at once suggests itadf as the model from whidi 
peculiar and hnUlant colouring of Hu^hma laetd 
has ^ derived. Fruhstorfer, is by no means 
friendly to tbe theory of mimicry, says of this Delias, 
which was named splendida by Lord Rothschild, that 
wneath it is "deceptively like lae^*^ But 

here comes in a curious point. The blade forewlng 
with Its yellow apex and the orango-yellow hindwing 
with itt» scarlet blade-bordered costal streak are present 
00 the underside of both tbe Delias and the Huphina j 
but the latter butterfly possesses, in addition to these 
feature^, u row of scarlet marginal spots on 4ho hind* 
wing which are not to be found on the Dellas. In 
spite of this discrepancy, the likeness is suffidentty 
striking. But from the same island of Timor, Doherty 
bent home another Delias which, besides resembling 
D. spiendtda, possesses a row of scarlet patches in the 
corresponding situation to those of H. laeia. In this 
latter Delias, however, named doheftyi by Lord Roth-^ 
sduld after its discoverer, the brilliant scarlet costal 
streak is completely absent. 'Jhe Huphina, therefore, 
is more like either species of Delias than they are like 
each othei, forming, as it wore, a link between them. 
So that, ndofiiing Professor Pouhon’b terminology, wo 
may wiy that, if this is a caw* of mimicry, one form 
may possess at the same time the aposemes belonging 
to two distinct models. 1 will not now stop to discuss 
the healing of this case on current theories, but will 
only rema& that, granting mimicry, the whole assem- 
blage, D. splendida^ H. Tocta. D. doHsrivt. may be 
expected to gain advantage from the blending aetkm 
of the interme<liate //. laefo. This 1 think would 
happen whothm laeta is a “ Batesian " or MCtUerian " 
mimic, but the gain to the association in the latter 
case IS cortalnlv the more obvious. 

This state of thii^s would be sufficiently curious i! 
it stood by itself, ^t it does not stand by itself. In 
Iximbok, Sumbawa, and Flores there occurs another 
member of tbe peculiar group of Huphina to wbidi 
H. laeia belongs. ITiK butterfly, known as H 
tcfnena, resembles //. laeta in many respects; possess- 
fiig on the underside of the hindwing a scarlet costal 
streak and a row of scarlet marginal spots like those 
of that iiiseit. The foiewing, however, differs from 
that of //. laeta in having its ground-ooknir not uni- 
formly black, but divided between a dark shading to 
the veins, a dark submarginal band, and series of pale 
streaks and patches in the inlersjfMces between the 
veins. ITw question at once sug^ts itself : Is there 
a ration between H, iemena bto one or more species 
of Delias, corresponding to that between H. laeta and 
D. splendida and dohertyt? The answer to this ques- 
tion is in the affirmative. Dr/wr aroia, together with 
Delia t \timliaw*ana. both species inhabiting the same 
three islpnds as H, temena, form with it an assemblage 

? uite comparable with the former triad from Timor. 

urther, the points in which H. tsmena differs from 
H. laeta have their counterpart in the distinctions be- 
tween D. oraia and D. splendida on the one hand, and 
D. sumbawana and D. dohertyi on the otbar. These 
points are chiefly, ill the iemena assemblage, the less 
definitely black-bordered costal streak, the mor6 
sttongly-marked black bordering to the submargitml 
scarlet spots, and the diverselyi^otired as oomoured 
with the uniformly black forewing of the Timor 
insects. 

Again, in the island of B«1!, HvpMtui tamw would 
seem to combine certain features of two species of 
Delias in a similar manner to the cases of Mela dnd 
(smcNa just considered. The undent as a whole ill 
remlnitoent of D. ftriboea, a mamher. IHra X>. 
ioktrtyi and D. sumhattinna, of the etsHiferis or hjrph- 
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'rete g/poup of the gemiti while the red ooeUl ^trtak 
sumSm the induenco of a r e p re wn tative in Bali of the 
Mfiama like D. HUmida and i). ormm ki the 
otW ielan^ 

Finalfyi In the island of Sumba we have another 
member of thU remarkable groiq> of Huphlnas* 
HMj^hina the butta:fl> rmrred tD» so doidiy 
resemblee Deltas JoscuUa of the same ialand^ that even 
the sceptical Frunstorfer is constrained to speak of it 
as a ** faithful copy ” of that insect. But here once 
more It is noticeable that one of the most conspicuous 
features of the Muphlna Is absent from the Delias 
Ihia time it is not| as tn the case of D* spUndtda, the 
submara|nai row of scarlet spots on the underside of 
the hinowingy but it is the scarlet costal streak that is 
wanting. auphina julta was discovered by Mr. 
Ddierty in the year i^, and described in id^i. It is 
interesting^ tn the light of what ts now known of the 
butterfly fauna of the Lesser Sunda islands, to read 
what Doherty has to say about the mimicry cpiestion In 
relation to the Delias and Huphina forms that nave 
just been mentioned. Speaking of ff. juka, he says, 
“ If it stood alone, 1 should certainly suppose it to be 
a mimic of some form of Deltas hyparete yet undls- 
V’vered In the island. But both if. hufa and If. 
iemena require to be accounted for in the same way, 
and while it is possible that some Timorese Delias may 
resemble H. laeia, I feel sure that H. iemena can have 
00 such original. It mutt then be assumed that this 
jRoup Is less pressed by its enemies in the llmorian 
islands, and has therefore been able to acquire more 
brilliant cc^ours thqn its allies.’* So far Oonerty. 

Whatever may be the value of this last hypothesis, 
1W9 have just seen that the supposed facts on whlim 
it rests are non^exlstentt for (i) the ** form of Deltas 
hyparete as yet undiscovered '* has actually turned up 
in the person of D. fasaata ; (2) it is not only possible, 
but actual^ the case, that some Timorese Dellas may 
resemble ii. Zoefa’*; (3) Mr. Doher^ ** feels sure that 
if. temeHa can have no such original,” but Ddtas 
araux and Deltas rumboteana have just the same rela- 
tion to Huphtna Umena as D. splendtda and D. 
^herfyi to H . losfa. In view of these facts it may be 
not rash to suppose that the apparent absence of a 
model for the red costal streak of if. julta may here- 
after be acoounMd for. 

Of the three instances of possible mimetic association 
which have now been mentioned, 1 think that onlv 
one, viz the first, has previously been treated in 
detail. The numbers of cases mw or less similar to 
these three might be very large^ extended, but for 
our present purpose it will be sufficient to confine our 
aOentfon to those alrea^ given. It Is probable that to 
lome minds the facts aoduced are simply curious coin- 
cidences, needing no explanation; but ft con scarcely 
be wrong to suppose that to most students of nature 
the observed phenomena do call for some attempt at 
interpretation; and on a review of the evidence it 
seems clear that the grarraphicol element must enter 
largely into any explanation that may be offered On 
the whole, it is certainly the case that the forms which 
are supposed to be related by mimicry do inhabit the 
same focalltios ; the continental Pfioneris, for example, 
U like the coatlnental Dellas, and the Island Prkmeris 
recalls the inland, not the continental, Delias. « More- 
over, we find the differences between the Dellas of 
Timor, of Sumbawa and Sumba reflected in the asso- 
ciated Huphmas of the same idaiMls. If it be^ granted 
fhat the {^graphical element is a factor, it is natural 
to Inquire how it woriu. * 

^ It is no doubt true that externa) geographical con- 
dhkMtf are oecaslonalty capable of produdog, whether 
directly or indirectly, a cofnmunl^ of aspect tn tbe 
^ wnifitals or ptisnts wpaeeA to thdr influence. Tbe pro- 
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valenee of a* sandy eolondofi In tjtm gfii 

bir^ of a descry and of whiteness fat fhc Inhabk^i ) 
of tte arctic snow-fletdi, the spiny dUKrhetwf so ojtWn 
eseumed by the plants or arid ieg(ons» and the geioeM 
dwarfing of the vegetadoa that gxowk doM to ton 
sea, may be given in Ulustratkm. fihrt jugfat tmte 
phenom^ may seem to be of the nature of difaet 
ejects of the environmentj quite possibly some of 
them ere so, but I fMhk tew obeervers would deny 
that they are at least largely adaptive, being tised 
for purposes of aggressioa or defence. Stiff, even if 
we ulow the direct efiect oL the envlromnoit, as per* 
haps we may do espedaMy in the case of the pbmtif 
can we frame any hypotndeis of the action of geo^ 
graphical conditions which shall lead directly to the 
assumption of a common pattern in the case of the 
three or four butterflies from New Guinea? I oonfiM 
that 1 am quite unable to do so. If the dlmate, or tte 
soil, txr any other geographical oenditkm In 
Guinea is capable of directly inducing so remarkable a 
combination of colour as we see in these Pieitnes mid 
Nymphallnes, why does It not affect other o^anisms 
in a similar way? Why do not other Pierioet, for 
instance, closely related to omytion and abnormis, 
share In the same coloration? And considering the 
characteristic aspect of the underside, wbich is sup- 
posed to be called into being by some unexnlalped con- 
dition peculiar to New Guinea, we may well ask, Wfay 
should Hs most conspicuous features belong In tbe one 
case to the forewing and in the other to tKe hindwing, 
and vtce versa, the general effect being the same? 

Fruhstorfer, we may note, does not foel these dlffi* 
cuities. ”Many Piends,” he says, ” present tydeal 
examples of that resemblance to oth^ butterflies woldi 
has b^n named mimicry. The orl^n of this resem* 
bloncr, however, is now explained by the suppodtidii 
that the mimics were modified by the same (as 3ret 
unknown) influences under which the colouring of the 
models, mostly Danaids, developed.” I think It will 
be generally agreed that this reference to “unknown 
influences ” Is no explanation at all 
It is necessary to take into account the fact that the 
resemblances of which wo are speaking are independent 
of structural differences, being, in merely super- 
ficial. This is a point which is capable of mudb wider 
demonstration than 1 am giving it to.day But even 
from the instances now before us 1 think there cannot 
be much difficulty in coming to the conclusion that 
the resemblances are an appeal to Wslon. They are 
meant to be seen, though bv whom and for what 
purpose may be open to question Speculations M to 
recognitkm and sexuol attraction may, I think, fai 
these cases be put out of court; but there remains 
the theory of warning colours assumed in reference to 
the attacks of vertebrate enemies. From the fact 
tha^ the most striking and most conspicuous df these 
'ximmon aposemes or danger-signals belong to tiie 
under surface— >that is to say, the part chiefly exposed 
to view during rest— it may be infetm that tbeem^ilta 
to be guarded against are mainly those that attack 
butrerfwA, not on the wing, but when settled in repose. 
Both birds and monkeys are known to feed on butter^ 
flies, and there is a good deal of evidence Ukto thdr 
preference for one kind of food over another. I will 
not stop to give details, but anyone who Wishes J6 
study the evidence may be refemd espeda^ to tUm 
mcinpirs of Dr G. A K. Marshall, Mr. C. F, M. 
Swvimrrtdo, and Cant G. D H. Carpenter. ^ 

If the warning-colour Interpretation of these ve m etp- 
btances be the true one, we see at once why tbw 
*10 largely independent of stntcture and sAfamy^ WtfK 
meant to catch tbe eye, they ride rotiflph-diod, so ^ 
speqk, over hieonsfflctious features, sudidis v^iaBont 
nor do they respect more, thio the tiAfasre/pf Mffga 
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^lMtbemt0dotlktif«^blcK)drdau^^ Then 

U It phvkui wh> they occur la the eune and 
M w mwy different locafUiet, m loine instances as 
seen* thdr bearers actually flying in company 
and frequenting the same flowers, lor the common 
tuppo^ It to be m any sense protective, 
irOold effect when the sharers tn it were 

eapoM to the attacks of the same body of enemies, 
that la to aay. when they inhabited the same locality 
And fht» would be equally true, whether the warning 
cotoura are shared between distasteful forms, or 
Wbeditf they atei deceptively adopted ^ forms unpro^ 
tected hf inedibility, whether, in Prof PouUon s terms 
they are qm^fxwematic or pt»eudapo^matic I do not 
enlarge upon this part of the question or upon the 
imon» which are Known under the names of Biteb 
etxd MuUer respectively, because these theories have 
fuU\ dealt with elsewhere and I think I may 
unune that they are familiar to the greater part of 
my hearers But that mistaken ideas as to what is 
reidlX meant by protection and mimicry still prevail in 
aonio quarters, is evident from certain remarks of 
Fruhstorfer ui dealing with the genus Pnonerik which 
we have just been ofscussing Wallace he aay s 
*' regards the rarer ' Prionens as a mimetic form of 
* pommoner ’ Ddias But 1 cannot accept hts 
view, smee municry among the m all respecU harmles<i 
Pierida appears no sort of protection and properh 
speaking, the smooth-margined Delias should rathei 
cr^ the armed Pnonens if there is assumed to be 
mmucry at all " If anyone has no better knowledge 
than this of what is meant by the theory of municry 
It IS not tyonderful that be should consider the subject 
unworthy of serious attention 
The warning colour theory then gives a rational 
^^anation both of the superfiaal character of the 
esemblances and of the geographical factor m their 
occurrence But it obviously involves the reality of 
natural selection, and it is here that some aic dib 
posed to part company with the upholders of the 
thcoi^ I nave already refened to the fact th I mu h 
positive evidence now exists both that bulUrflies are 
eaten and that preferences on the part of their omni es 
exist between one kind and another I will onl> 
r^nark m passing that the objector on this score 
sometimes adopts an attitude which is scarcch 
reasonable and, perhaps on that very account 
somewhat hard to combat The kind of objector that 
I mean begins by saying that the destruction of 
butterflies by birds and other enemies is not sufflcient 
to give play for the operation of selection \ou big 
his pardon and produce evnknte of consideiable 
butterfly destruction To which he replies Oh the> 
ars eaten ore thev’ 1 thought you smd thev were 
protected This is a good dilemma but the dilemma 
Is notonously an unconvincing form of argument If 
a reply be called for, it mav be given like this 
Butterflies are either preyed upon or the\ w not 
If they ore an opening is given for selection if 
they are not it sboWto the existence of som form 
of pfOtedion The essence of the matter is that 
botn the likes and dislikes of insectivorous anunals 
and the means of protection enjosed bv their prey 
are not absoKitie, but relative A bird that wilt reject 
an Insect m some circumstances will capture it 
In jwmo others it will for instance avoid 
Inaect A If it can get uisect B but will feed on A 
If tioilimg else is to be had , and it is probable that 
icwrody any insect is eniirelv proof against the attadv 
ef every kM of enemv The relative nature of pro 
lectidn ti adnutted when the quesUon is not 

<ma qf tqlmltiy or of warning colours but of pro- 
tackye ikawttUanoe to inanimate obK^ts All degrees 
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of disguise, from the rudunentai^ to the almost per* 
feet are employed, the lower degroes are allowed 
to be of some service and, on the other hand, a dit* 
guise that is almost completely deceptive may at 
toes be penetrated This consideration applies also 
to the objection that the first bemnnmgs ot mtmefle 
assimilation can have no selecnve value If fh» 
rough resemblance to an inanimate object affords 
some amount of protection though that amount may 
be relatively small why should not the same apply 
to the first suggestion on the part of a mimic of 
an approach to the aposeme or warning colour of 
its mo^P The position that neither kind of assimila- 
tion lb of service w intelligible though not common, 
but there is no reason whv benefit should be affirmed 
m the one case and denied in the other There ape- 
further tonsidentions which tend to deprive this 
latter criticism of forte the fact for instance that 
a resemblance to one form mav serve as a stepping 
stone for a^likeness to another or again the exist 
ente of clusters as they mav be called 6f forms 
vaiving m affinity but embodying a transition bv 
easv stages from one extreme to another In a case 
of this sort thi objection that may be felt as to two 
terms in the senes arbitranU or acfidontatlv picked 
out IS seen to be groundless when the whole 
assemblage is taken together 
Much attention has lately been given to the fact 
that of individual variations some are transmissible 
bv heredity and some art mt under the latter h<ad 
mg would generally fall somatic modifications directs 
induced upon the individual by conditions of epviron 
ment mether anv other kind of vination belongs 
to the same categon need not for the present p jr 
pose comi into discussion But with n^gard to the 
undoubtedU ti ansmissiblc variations or mutaticms if 
we like to call them so there is I think a fairly 
ceneral const nsus of opinion that thev need not neces 
sarih be large in amount A complete gradation n 
fict appeus to exist between a departuie fiom tvpe 
so si ght is to be sc irrelv n iticeable and one so 
striking as to rank as a sport or a monstrosltv And 
we knfw now that whore the Mendiban relation 
exists between two forms no amoint of inter- 
breeding will abolish either t>pe intermediates when 
fwmM are not nermanent and if one type iff to 
prevail ov r the other it must be bv means of ffeiec 
tion either natural or artificial 
In V ew of all then consid rations 1 venture to 
think that there is n > reason to dispute the influence 
of natural selection in the prciuction of those remark 
able res mbi icts Othei mtcrpret'itlon mav no 
doubt bf g von but thev involve the ignoring of some 
one or more of the firts It mav fiirlv be 
that the theories of Wallace Bates and Mullor, 
depending as thev do on a basN of both obffervatiw 
and experiment rome nearer to accounting for 
facts than anv other explanation vet offeijM It will, 
of course nlwa\s he possible to deny that any ex- 
planation IS ittainabk or to assert that we miglU to 
be satsfied with the facts as ne find them wUhout 
attempting to unri\ol iheir causes But wch an 
attitude of m nd is not scientific and if carried into 
other matters would tend to depnve to stimV of 
K iturc of what to most of us is itt principal charm 
It 18 QU te true that before the vallditv of any 
genprah«nUon w mepted at finally aM abjolirttb 
e*'tibtshed e^erv rpportunitv should be taken of 
deductive verification This has been Mhr recog 
nised bv the supporters of the toorv of itiimicrv 
and much has been done to test In this manner to 
various conclusions on whidi the theory rests TTw 
verificatwt) is not complete, artd perfwps never will 
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be, but eveiT «ucee«ive ^ UicitiMei tj?* proW>H.ty j ww, ow taSU VS*S9I 

of it» truth; and pnd^llty. sa Biih^ Buder of ftirthef knyrte^ ft ^iiSlwl 

taught, ii the guMo of life, keantime it i«, am the pr^ c«l^& ^ W Hi 

ntay aayi *•** poritive duty of everyone who bat the prudent to budf 

^^\ty, tn’Hl up, A aa ft'in hi. power, the ^ ' 

ga^ that tdU ekiat in the chain of evidence. Here allpped upon our own ahnuldare. 

ft an espedally promising fidd for naturalists resident — 

'“&sir*»Mk >u. ^1. 

Art «rhieh I aImuM uke to lav some soedal emonasif iNTELJJG&li^Ji* 


lU. ..dd,.. d«. ,» w. »toj 

on adtieh I tbould like to lay aome qiedal empiuui^ InTBLLIGSNCE. 

One it the underirabillty— I had ahnoat said foily— bm&tol. Under the will of die late Or. JOMpB 

of undervaluing any source of information or any Wurleawo^. whose internet in bkdi life is wUwly 
particular department of study whi* d<^ not come hia omidudo^cal Ubrary paaaea by baqiMit 

within dte Mrsonal purview of tJw critic or co;^ ^ UniverAty. Tlito l&raty of fkiora than food 
‘ “•!? volumes, including flnelyJjo^d copto of ^_worfca of 


fWt happen to poeaea*. " inw u a tempmuon ro ju„gd^. It will be housed in a separate room in VHk 
whldi mahy of ut are liable; and falls, 1 fear, are new Univeraity buiklinga, and will be k^ up to data, 
frequent. It was a matter of stacere r^ret to me Wigleaworth gave *• residue of hS^te to the 
to one of mv moat val^ aaentific friends In, wWow'a death for the flimiAdiig 

•peaking pubUdy of the O^of Homce m a wWt ^ mUStenance of thla special library. The adwm. 
comparativdy devoid of Intenat. I «n only ronf^s univeraity of fadlfttea for proMcuting ■pecUle 

my utter inabmtv to s^pathim vdth of research can acamely be overeitlfflated. 

pdnt of riew. If he tod merey said, ^Excellent as Bristol. In a diatrfct rich in biRbi, It la 


such subjects as those of my present address are in r«»«rtbrance. 

questions I can recall a very eminent man of science, Cambrioos.— D r. A. E. Shipley, Master of Christ’s 

no longer living, raeaking with scarcely veiled scot^i College, has resigned the office of Vke-Chaiicellor 
of those who occupied themselves with ** butterflies in and been succeeded by Dr. Peter Giles, Ma|^ of 
oases.** This was in a presidential address to a Emmanuel. During his period of office Dr, Shipley 


that one of his Ma]esty*8 judges should speak of work under abnormal conditions, and mecabers of tibe 
the formation of a great collection of buttrirfWes--a University ere grateful to him for the devoted atten- 
most valuable asset for bionomic research— as the tlon he has given to all matters affecting their best 
“gratification of an infantile taste,** This or that interests 

ooIkK^ may be an unscientific wrson, but it would Glasgow. — During the summer an unusually large 
be easy to show that the study of msects in general, number of university lecturers have been promoted to 


“granncation of an inraniiie tasic, ^ a ms or \n»\ inrerescs 

ooIkK^ may be an unscientific wrson, but it would Glasgow. — During the summer an unusually large 

be easy to show tl»t the study of msects 1*' number of university lecturers have been promoted to 

^ukI Of butterflies In particular, i* one of the f^ost professorial chairs at Glasgow and elsewhere. Prol, 

of the instruments In o^^hands Henderson, fonnerly assistant, and lately profmor, 

at a solution of fu^mental problems in Wology affiliated Royal Techmeal CoUege, has been 

My second and final point Is this ho\o not appointed to the Regius chair of chemistry In the 


My second and final point is inis i ^p^c noi appointed ti 
hesitated to affimi my comdetion of the imoorUnce ; 

in evdution of the Darwinian doctrine of natumi ^ ^ ^ 


the Regius chair of chemistry In the 
Dr. T. S. Patterson, Waltonian fecturec. 


In elution of the D^inian a«trme oi nammi ^ Gardiner chair of organic chemistry j Dr. E. P. 
selection. This newsarily carries ^‘*b it a l^li f Cathcart, formerly Grieve lecturer, to the GardhAf 


In tb« and gen^l choir of ph>.lologlcal chemistry; Dr. C Brown^, 

1 am wllllM to »^t ttot at formeriv lecturer Vn clinical pathology, to the Gardfner 

ao»>irw tove bSJT JullSv «*“*>■ bactariologv; and two other lecturw In the 

A^rty Moore called ^ faculty have also been promoted to chaha In the 

•e»enct,'Mt has been .sald, ‘MUte young c^i to a 


chair of 


ical chemistry; Dr. C Brown 




anatomy Dundee University C^lage (ISt. Apiiew4 > 
has aa^ted Dr. F. J. Charterb, betiirer In 
pharmacy at Glasgow, to Its diair of iBaXitt mtdka* 
and Dr T F. GemndU, ntearch (sSoW and totmarty 


^ohS W.^E. IgS. lectuter in aodogv and WTty W GW- ’ 


later time. But however wide of me ma« cw lu^ 
nested easAanations and hypoth^ mav bd. toe nrt 
raaidt of all our Inquiries, afte# toe gra^al pruning 


UtooM Vt <Ma 


broug^ ag^st our own IntwprttaHoiis are null and 
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Director of CbUd Welfare to the Inter- 
Miffil?®** ^ Crow organisatitm at Geneva. Three 
WWrtrt in tha dapartmenti of economici, historvi 
and modarn lanfiuaget have received professoHal ap- 
potahnants in ouner universities. 

IXMIDON.— A course of lectures on “A General 
Senrv^ of the Globe and its Atmosphere,’* with prac- 
tfod wofk, will be glviwi at the Meteorol<wical Office, 
Smith Kensington, bv Sir Napier Shaw, reader in 
meteorolc^ in the University, on Fridays at 3 p m. 
^tarih^ the second term, beginning on January 23 
flttt* The informal meetings at the Meteorologiccu 
Office for the discussion of important contrJbuflons 
to current meteorology in Colonial or foreign journals 
WlU be resumed at 5 p m. on Monday, November 3, 
Ipip, and will be continued on alternate Mondays 
until March as, 1910, with the exception of Detom 
^ber 39. Students wishing to attend should com- 
municate with the Reader at the Meteorological 
Office* The lectures are addressed to advanced 
Students of the University and to others interested In 
the subject. Admission is free by ticket, obtainable 
on application at the Meteorological Office 

The academic teaching of military science as 
a subject of curricula for degrees of the University 
Is to be resumed in the session now opening. Some 
yesrs before the war military science was introduced 
as an (^>tlonal subject for the Intermediate and Final 
Ceurses for the BA and B Sc. degrees The sylla- 
buses have recently been revised by the Senate in the 
If^it of experience gained during the war, and it is 
expected that, in view of the large number of students 
who have gained practical miUtarv experience during 
the war, the subject will attract an increased number 
of students. The subject can be studied in the Uni- 
vemltv both as a branch of general education and, in 
die case of candidates for Univcrsltv commissions in 
the Regular Army, as a preparation for their profes 
don. Both classes of student wilt be able to obtain 
practical military training in the University Contingent 
of the Officers Training Corps. The post-war condl- 
tlons under which commissions Sn the Regular Army 
may be obtained by University candidates have not 
yet been published 

Shxffibld.' -Prof J. O Arnold, who lecently 
redgned hts podtion as professor of metallurgy and 
dean of the faculty of metallurgy in the Universitv 
of Sheffield, has been in failing nMlth for some time, 
and, much to the regret of the University authorities, 
he has found hhnsdf unable to continue his work 
Proi Arnold was appointed In 18^ professor of metal- 
lurgy in succession to the late Prof W H Green 
wood at the technical department of the Firth Col- 
tega, whldi afterwards became e constituent part of 
Umverdty Cdlege, Sheffield, and later of the Uni- 
vwrdty of Sheffidd. The applied science department 
of the Universiw has kept wot with the applications 
Q< sdance to the steel industry, and taken a pro- 
adnaot part not only In the sumly of trained men to 
tbfm Industries, but also in producing in rapid succes- 
doh a number of valuol contributions to the «dence 
* of loetalhirgy. Prof. Amdd himself has been an 
abtM ODAtriDutor for many years of valuable papers 
sasearchas carried out In the laboratories of his 
MpdrtiMat In iqia he was dected a fellow of the 
Society, and in 1916 a member of the council 
M the Iron 1^ Steel Institute. He lectured before 
m Assodatlon diiring its vidt to South Africa 

w Hhg, and he became the first dean of the faculty 
el nieGnurgy recentiv establUhed in the Universitv 
Im dsttsagues and friends wish Mm renewed health 
which thev trust may come to him 
dpw fibat he hm allowed MmedC to relinquish some 
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of the strenuous duties which he N* performed so 
successfully for many years. 


Dr. Edward Hindls, Kingsley leLiuter «ind B>e 
fellow of Magdalene College, Cambridge, and assis- 
tant to the Quick professor of biology, has been elected 
to the chair of biology in the So^ol of Medicine, 
Caho, Egypt 

Dr. R H A pLiMttBR, reader in physiological 
chemistry, Universi^ College, London, ha^ been ap- 
pointed as head of the bt^hemical depaitment of 
Craibstonc Animat Nutrition Research Institute, which 
is under the direr tion of Aberdeen UnivtrsUy and the 
North of Scotland College of Agriculture 

Mr. } R. Taylor has been appointed to the 
newly<reatcd po^t of director of humanistic studies 
in the Huddersfield Technical Cdlege, Mr. Taylor is 
a graduate of the University of Edinburgh, and for 
several years past has ocrupiim the position of lecturer 
to University tutorial classes under the Universitv of 
Leeds 

News has }ust reached us of munificent bequests 
made to educational institutions in the Cooimonweaith 
of Australia by the late Sir Samuel McCaugbey. 
Bequests made to the Sydnev University, the Bris- 
bane University, soldters and their dependents, and 
the Presbvtenan Church in New South Wales and 
Queensland are proportions of the residue of the 
estate, and the amounts are, therefore, contingent 
upon the sum realised by the estate. The estimated 
value of the e^^tate ii7^o/x>ol , and it is believed 
that, after certain legacies amounting to about 
230,000!., and the other specific bequests are provided 
for, the residue of the estate will amount to 1,394,000! 
Among the specific and the residuary bequests based 
on this estimate for educational, religious, and charit- 
able purpo^, the following are mentioned in the 
Sydney Mormng Herald Sydney University, 
465,000! ; Brisbane University, 232,000! ; Scots Col- 
lege, Sydney, 20,000!. ; Sydney Grammar School, 
10,0^.; North Sidney Church of England Grammar 
School, TO, 000! ; Cranbrook Chunk of England 
Grammar Si hool. 10,000! ; Newington College, 10,000! ; 
and King’s School. ParramatU, lo.oooi The univer^y 
bequests are unconditional. The gift to the irniversity 
of Queensland (Brisbane) wyi enable that institution to 
do what It hat always wanted to do, and never had 
the chance of doing become a univer'uty, and more 
than a place for imparting a certain amount of 
(chiefly) tedinical instruction The political world Is 
rather a troubled one, and the type of Labour Party 
in power has not taken much interest in higher educa- 
tion So the University has been cramped for funds, 
and unable to get much past its initial stage With 
the gift to Sydney it is ho^ that in a few years’ time 
this institution will be a far bigger force for good than 
it now is. State education polkv has brought secon- 
dary education to the pcofde, with the natural .result 
that the University is thronged, and that the byild- 
ings have been taxed to the limit of their capacity, 
the staff, especially on the scientific skit, being far 
too heavily burdened Now there is a prospect of an 
end to that condition of affairs, and, as the State will 
doubtiess add to the bufldlngs, the new revenues can 
go to strengthen the staff and bring in a number 
of leading men A great increase In tiie graduate 
travelling schdarships is also desired, so that more 
of the best men of the Univeraity tnav nend aDOie 
veers in England and elsewhere. It b hoped that 
Cambridge will soon dlow a Syddey B.Sc. to enter 
for the Tripos without making him past the Uttle-ip>. 
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Guignard in the diair.-^£. Oearsat; Remarks on a 

r nem of vectorial geometiy, — H. Le duMlir and 
Regttcfc : Refractory properties of aluminous 
materials In spite of the high melting point of 
alumina, it has proved In praedra to be an unsatis* 
factory refractory material. Measurements of the 
resistance to crushing at varying temperatures of 
alumina bricks, made up In different ways, are given, 
and It is shown that cal beccune plastic at tempera- 
tures between 1200® C. and 1500® C. This explains 
their failure in steel furnaces, where the temperature 
exceeds 1600® C In special types of labmtory fur- 
nace, where the material is not required to‘ b^r 
pressure, alumina can be used with advantage, and 
details are given of the method of building such a 
furnace capable of sustaining a temperature of 
xdoo® C. — ^H, Ls ChatsUsr • The develqHnent of 
scientific research in the United States — A. Fsefc: 
Concerning the period of water-mains with a unique 
diaracteristic, furnished with an air-chamber — L 
fkart and F. Csarty - Observations of the Metcalf and 
Boneily comets made at the Bordeaux Observatory 
(^cm. equatorial) Details of observations made on 
August 3) (Metcalf), August 31 and S^tember i 
and 4 (BoiTell\ ) — L. Plcart and F. Ceartj : Furtoer 
observations on these two comets Measurements are 
rfven for September 9, to, and 11--H. Vtadsr- 
■idsa • Elements of the comet 1919c (Borrellv) — L. 
ftsUst, T Dsrsiid, and J QaUbsarg « Contribution to 
tlM studv of the tempering of certain Aluminium 
aliovs The nllovs studM ^^ere of the duralumin type, 
containing about 3 7 per cent of coooer, 06 per cent 
of manganese, 035 per cent of xinr, and 043 per 
cent of magnesium The breaking strain, elastic 
limit, and hardness all Increase with the time after 
tempering, a remarkable property shown bv this allov 
alone The hardness wns measured at varvmg inter- 
vals of time after tempering at temperatures of soo®!?,, 
400® C , 4<o® C , and 50a® C , and the tnn«fonnation 
wint found to lie between 400® C, and 4S0® C. The 
increase of hardness with time was onlv shown when 
the tempering temperature was above 400® C —A. 
Garpsatter • The fructifications of 
herbarea.— L. DuM: The ptabliitv and heredity of 
the Cratsagomespilus and the Pirorvdonln —V 
<Wlpps ' The resistance of living Intra.cellular agents 
to the acHort of certain chemical substances The 
mlcroxvmas of tissues arc not de<fo\ed bv givcerol, 
alcohol, Hifotoform. or hv laose of time M 
Hsflaat; Nepr researches on the Inhibiting action 
exercised hv the soerm of the mollusc on the fecunda- 
tion of the egg pf the sea-urchin. 
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THE BANTU LANGUAGES. 

A Comparative Study of thie Bantu and Semi- 
Bantu Languages. Sir Harry H, Johnston. 
Pp. xi+8ic. (Oxford: At the Clarendon 
Pfess, 1919.) Price 3 guineas net. 

T he comparatively small number of people in 
this country who care m the slightest degree 
about the Bantu languages must long have been 
aware that this volume was in preparation, and 
have regretted scarcely less keenly than the author 
himself the innumerable difficulties which have 
^pnspired to keep it from the public. It is to be 
hopM that the obstades to the production of the 
focoad volume will speedily disappear, as without 
it a right estimate of the whole work is impos- 
sible. It is to contain *‘an analysis and com- 
parison the phonology and word-roots, and a 
comparative examination of the syntax of the 
Bantu and semi-Bantu languages,'' and until these 
are available we shall be compell^ to suspend our 
judjment on many important points. 

Even a cursory survey of the first volume, how- 
ever, fills one with astonishment (when one re- 
members the author’s multifarious aLtivities in 
other directions) at the amount of patient labour 
involved In the compilation and arrangement 
of the 274 vocabularies and the tabulation of 
{prefixes and concords following each group. The 
three preliminary chapters likewise represent an 
amount of research out of all proportion to their 
length, and should be studied by all who wish to 
become acquainted with Bantu Lomparative 
grammar; while even those who want to acquire 
only some particular Bantu language will find 
their horizons enlarged and their grammatical 

J ath smoothed. That these pages contain some 
ighly controversial— and controverted — proposi- 
tions does not lessen their value. Bantu studies 
advance, as did the scholastic learning (no further 
parallel is intended) by means of continual disputa- 
tions. 

Perhaps the most important of such questions 
concerns the difference between the prefixes and 

i >ronouns, which, though in some cases idcntiail, 
o others diverge so considerably (c.g. m- and yu- 
or a~j ofwtt- and gu-) as to make the term 
** alliterative concord” largely a misnomer. Con- 
nected with this is the phenomenon of the initial 
vowel, or article, which Sir Harry Johnston pre- 
fers to call the “prepreftx.” This, he thinks, has 

E 'ven rise to the pronoun, therein agreeing with 
eiohof, but — so far as ran make out— with 
thii difference : Meinhof holds that the prefixes, 
ntobabty excepting the tenth, consisted of one syl- 
Able omy— mi-, IL/ma-, etc. To these was 
/ orefittd .a demonstrative particle of the hypo- 
wfical form ya, which, through vowel-assimila- 
ilon apd modification or dre^ng of the conso- 
tmjfiti l^uoad in time such forms as gumu-, 

' imi-, gama-, omo-, etc. (In 

splne cases the coAsonant, as as the vowel, 
HO. ym ,, 104] 


was assimilated, giving such forms as haba-ndu, 
bibi-ndu, etc.) This ** article,” or “prqirefix,” 
beciune the pronoun prefixed to the verb. 

Sir Harry Johnston's view seems to differ from 
the above in assuming that the original prefix con- 
sisted of two syllables, of which the first after- 
wards became the subject-pronoun, while the 
second supplied the object — thus explaining the 
difference l^lwcen these in the cases where it 
exists. But, taking into consideration such a 
sentence as this, from his Encvclopcedta Britan- 
nica article, ”It is possible that some of these 
prefixes resulted from the combination of a 
demonstrative pronoun with u prefix indicating 
Equality or number,” it is really aifficult to distin- 
guish his explanation from Meinhof 's. 

We must leave to phonetic experts the dis- 
cussion of the passages with which their science 
IS more immediately concerned — viz, pp. 36-41 
and 44; they will probably dissent from some of 
the author's statements. Even the lay mind is 
inclined to doubt whether u in '*but” is the short 
sound of a in ** father ” ; whether the German 
” ich-Laut ” IS “ almost English sh ” ; and whether 
the Polish velar I ( ) can propcrl) be described as 
dental. By the “indeterminate labial ” (p. 39), bi- 
labial / and its c'orresponding voiced sounds are 
probably meant- and these can scarcely be said 
to result from “indecision on the part of the 
individual speaker or the tribe as to the utterance 
of b or w.” Or are wc to suppose that the whole 
Spanish nation halts between two opinions as to 
the V in huevo and that in vie]o? But Sir Harry 
Johnston has seemed to us, of late, to exa^erate 
his revolt against pedantry into a too indiscrimin- 
ate contempt for recent developments of phonetic 
science, and to fall back on “ individual vagaries ” 
or carelessness of pronunciation, somewhat os 
Socrates accused Anaxagoras of falling back on 
the vois. At the s.imc time, he credits “certain 
German philologists” with the theory “that we 
should attribute to the old Bantu some degrw 
of vagueness in consonantal utterance,” It is 
tliiTtcuU to discover this theory in Meinhof’s simple 
statement that primitive Bantu probably had three 
stops, all voiceless (fe, f, />), and three fricatives, 
all voiced, y, h All analogy makes it probable 
that 7, for instance (which still exists in Sham- 
bala, where other languages have g, 7, dc, e, or y), 
jshould be “the parent of the modern g" and 
some other sounds, but what vagueness of utter- 
ance is implied here, more than in any other 
sound-shifting that could be mentioned? (Mein- 
hof, by the by, nowhere claims x* or in Sir 
Harry's notation x, as “the parent of fe,*' though 
he gives an example of the reverse relation.) 

The paragraphs on p. 41 dealing with stress 
and pitch require some notice. Leaving aside 
the somewhat confused terminology (“accent or 
pitch of the voice ”), we think the statement that 
the penultimate stress is the “prevailing rule in 
Bantu " requires some qualification. In Yao and 
Luganda the accent is on the stem-syllable, not 
shifting forw*ard when terminations are added 
(e.g. wAnguln, not vuingdb). The same ^eems 
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to be the case in Konde and SangD. Againi it is 
not quite accurate to say that “the use of the 
high and low tones of the voices for purposes of 
etymological distinction is not common in Bantu, 
and is only observable (perhaps) in the Becuana 
group, and most markedly in the Pafiwe lan- 
guages of the north-west Bantu area.’* Tones are 
exceedingly important in Shambala, as Arch- 
deacon Woodward discovered, once they had been 

g linted out to him ; also probaldy in Konde and 
ango; and they certainly exist (no doubt to a 
greater degree than has yet been observed) in 
Zulu and Nyanjav to name no others. 

The summary, History of Research into the 
Bantu Languages,” given in chap, i., is exceed- 
ingly valuable, and the generous appreciation of 
work done by predecessors and contemporaries 
renders it very f^e.isani reading. 


OVR LEGACY OF HOPE. 

The Centurv of Hopp, A Sketch of Western 
PfOfTfess from 1815 to the Great War, By 
F. S. Marvin Pp. vi + 352, (Oxford; At the 
Clarendon Press, 1919.) Piice 6s, net. 

'^HIS is a historical sketch of the last hundred 
A years, distiiK live in its insight and grip and 
in the pldce it gives to the development of science 
and Us reactions The new birth of humanity at 
the Revolution brought with it a legacy which has 
been especially expressed in the growth of know- 
ledge and in the growth of freedom, 'fhese have 
had manifold social 1 end ions, as in* the political 
revival of 1815-30, with its increased realisation 
of the principles of freedom in both domestic and 
foreign affairs; the socialistic agitation which led 
on the Revolution of 1848; the practical applica- 
tions of science, from railways and the telegraph 
onwards; the diflusion of biological and evolu- 
tionist ideas; the demand for schools for all; the 
increased liberation of religious activity; and the 
adoption of social reform as a primary objective 
of government. These are some of the subjects 
with which Mr, Marvin deals in his vivid and con- 
vincing book, and he leads us in conclusion to the 
international progress which is promised, he 
thinks, even in the decade of the greatest of wars. 
”Tf the war was the greatest, so also was the 
world-alliance for humanity and international law 
which brought it to a victorious conclusion. So 
also, we believe, will the world-union be the 
greatest^ and most permanent, which will arise 
from the devastated earth and the saddened but 
determined spirits who are now facing the future 
with a new sense of hope, which enshrines our 
sorrows and has overcome our most oppressive 
fears.” Belief in the desirability and practitebility 
of any development is certainly a factor making 
for its realisation, and ‘*The Century of Hope” 
shows that this faith is reasonable. 

The floe chapter on mechaldcal science and 
dnveotion eoforces many useful lessons. ”The 
sdeocea have, brradly speak^, become applicable 
to ehdt in proportion to the depree in 

which they have become exact” ” Practfcal appii- 
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cations of sdenoe have become more and more 
abundant in pfopordon to the mutual aid of thf 
sdeoces amon^ tbemselves.” The steam-^ifine 
”was the fruit of abstract tboo^t applied to 
practice, and, in its turn, paid bade its debt to 
sdenoe by leading to the greatest and mo$t froitful 
generalisation which had yet been reached* This 
was the principle of the conservation of energy, 
arrived at in 1848.” “Sode^ has become^ in iil 
these countries where industry has been orgamaed 
and developed by science, a far more united and 
stable thing than it was tyefore. or than it is in 
other regions less advanced m this respect” 
These sentences illustrate the insight and grip that 
mark the book. In a few pages Mr. Marvio 
sketches the development of the evdution 4 deg 
from Goethe and Lantaixrk to Darwin. ^‘The 
organism in all its parts and with all its instincts 
was for the first time seen fully as an historical 
being.” “No other part of science, no other 
episode in the story which we have to trace* 
affected so powerfully as did the theory of evolu- 
tion the development of the historical s{Mrit which 
we distinguished at starting as one of the cbarac* 
teristics of the age. The body of a man is like 
every social institution, history incarnate, and 
to Darwin more than to any other the world owes 
its overwhelming bent for the historical point of 
view, the desire to know the origins of things, 
the conviction that it is only by studying their 
steps that we can arrive at a true comprehension 
of their nature.” 

We cannot do more than refer to the 
lucid chapter on the new knowledge which 
centres around the discovery of radio-activity, and 
the inspiri^ discubsion on social and international 
progress. The book begins and ends with emphasis 
on the truth that “not economic conditions nor 
geography nor the ambition of governments is the 
primum mobile in human a/fairs, but the spirit of 
man itself seeking greater freedom and expan- 
sion.” “The spiritual forces are the supreme 
factors, both in building the individual soul and 
in giving a common soul to all humanity.” “ In 
the history of science and its applications we have^ 
the most perfect example of a growing human 
product in which the diverse races of mankind have 
all taken a proportionate share as they advanced 
in civilisation.” This is a book that everyone 
should read, for it shows that from the real world 
with all its “ Hearts of Darkness ” we may not 
unreasonably augur the rising of a Heart of Light* 

OUR BOOKSHELF. 

.Australia: Problems and Prospects, By the Hon* 

Sir C. G. Wade, K.C. Pp. xii. (Oxford: At 

the Clarendon Press, X919.) Price 45. net. > 

Sir Charles Wade, Agent-General^ for 
South Wales, was Premier of that State durmg 
three years especially eventful in the effort to 
establish State control of wages uad iodustriat, 
unions. His pessimism as to ttm fffture of thil 
policy and of the trend of govenuafht in tUn* 
country may be due to the i^Qaupepibie difikuHks 
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fie theik encountered. The ho6k is based on a 
•ertes of lectures on the resources and on the 
Industrial and political problems of Australia. The 
author writes on political questioas with expert 
knowledee. The chapter on the resources of Aus* 
Iralia is less trustworthy ; thus it says that there is 
little evidence of a diminishing flow from the 
artesian wells, in spite of the conclusive evidence 
to the contrary on the maps of the Queensland 
Water Supply Department. The exaggerated ex* 

E ^ctations tesed on the artesian water near Lake 
yre are also based on incomplete information. 
The chapter entitled Industrial and Social 
Problems” is probably the most important; 
It, however, deals only with the attempt to 
settle some - of them by legislation The 
author represents the New Zealand attempt 
to regulate wages by a special law court 
as a complete failure. He commends the wages 
boards of Victoria, but considers that system in- 
applicable where labour is aggressive. The 
attempt of New South Wales to enforce its labour 
laws by imprisonment or other penalties he 
regards as hopelessly impracticable He shows, 
on the other hand, tnat the Australian system of 
land settlement has been remarkably successful, 
and the State expenditure on railways and public 
works a profitable investment He predicts that 
the Constitution will be greatly modified in 1921 , 
but does not expect that Australia will accept 
^unification. 

The book is a very valuable, up-to-date sum- 
mary of the trend of industrial legislation in Aus- 
tralia, though the war has so disturbed its develop- 
ment that the conditions now are abnormal. A 
weighty preface by Sir Charles Lucas* refers to the 
difficulties in the British and Australian compre- 
hension of each other's points of view, and wel- 
comes the book at helpful to that fuller knowledge 
and closer sympathy which are indispensable for 
permanent Imperial union. 

Resources and Industries of the Umied States. 
By Prof. E. F Fisher. Pp. ix + 240. (Boston 
and London; Ginn and Co., 1919*) Price 
35. 9d. net. 

Psop. Fis6br’s book is illuminating in that it 
presents the United States to the reader in such 
guise as to emphasise the greatness of the 
progress and the healthiness of the growth of the 
oouptry. It is addressed to American secondary- 
school (lupUs, but merits a much wider public ; it 
is knit togemer by a doctrine which is new to 
geography books — the doctrine that human 
energies should be conserved. The pupils are 
stimulated to visualise not only the resources and 
industries, but also the means whereby these may 
be cQAserved and made of most use to the com- 
munity. For example, the United States, which 
produces two-thirds of the world’s petroleum, uses 
more than it produces because it wastes half the oil 
tihat Games from the earth by allowing it to run 
to waste or to evaporate in open stora£^ tanks. 
Petiolettm is needlessly used to drive engines over 
$a,ooo nuJes of raiiroad where eleetriclj^ could be 
utiUsed^ Tbe pictures and maps afe enective, 
wa VOL. 104^ 


LETTERS TO THE EDITOR. 

{The Editor does not hold himself responsible for 
opinions expressed by hts correspondents. Neitmr 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this Of any other part of Naicrr. JVo notice u 
taken of anonymous communications ] 

CoMtf and SaKns hi ShoeK and Oholera. 

‘liiK two letters by Sir l.oonnrd Rogers and Prof. 
Hayliss in Nature of Seplctnbcr J5 arc of interest and 
importanc’c, not only to physiologists and physicians, 
but also to physical chonriists The two series of 
observations are not rontrndii torv of each other, but 
complementary. 

There exists in blood plasma and in all living cells 
a delicate labile balance between the salines or cryslat- 
loids and the colloids. These two t>pes of dissolved 
substances are not piesent in free condition, but In 
colloidal adsorption, the one vsith the other, forming 
a crystallo-rolloldnl complex 
This deUcilo bal.'inrr is upset in opposite directions 
in wound-Sihock and in rholeia fespectivciv, saline 
being in excess relati\H\ to the (olloid in the former, 
and colloid of toxic origin in excess in the latter 
Hypertonic saline is efficacious in cholera because 
it ri'placvs a defect, and tombines with colloids of 
(ells .)nd uith toxins which othetuise would combine 
with e.ich other In .iddition, it confeis osmotic pres- 
sure on the poisonous toxins and hastens them out 
through the excretory cells U is, indeed, because of 
this l.nttci action that its concentration has become 
subnonnal during the ntbuk of choler.i, 

\ colloid like j^m-acacia is of no service in cholera, 
hut rather the reverse, because it is an additional 
rlaim.int for the denuded salines 
On the other hand, after hamorrhage , .is in w’oun'U 
shock, lioth colloid and (rystalloid .nre at first dilubsd, 
hut saline is more fullv restored from tiRsucs than 
the protein tolloids In such ciicumstancrs there is 
no colloid av.nl.iblc I0 hold anv hypertonic or isotonic 
Sitline which mav be injected, and this saline is 
promptly ejected bv the extreion mechanisms; so 
saline alone is not efficacious But a colloid of such 
.1 type as protein, gelatine, or gum-araiin possesses 
too gre.i! a molecule (or solution .iggreg.ito) to he 
excreted until it is hroken down by metabolism, and, 
in addition to not being able to go out, ft anchors 
salines hy passing into labile adsorption with 
them, and so holds fluid in the vessels, raises pressure, 
assists the heart bv giving fluid lo fill it, and saves 
the cells from denudation of their ci vstaltoids, which 
lievond 0. certain point alway's leads to change In col 
loidal .aggregation and death 

ft mav bt pointed out that such crvstallo^lloidal 
adsorption Is Iikeyvlse the explanation of the important 
discovery of Ch, Riche t, Brodin, and Saint-G irons at 
Paris that anaphylactic shock can be completely pre- 
vented by bvoertonic saline Here also lies the ex- 
planation for the prey^ntion of hawnolvsls bv an active 
heetnoivsin in presence of hy^jertonic saline as shown 
some years ago bv McCav and Sutherland. 

The saline locks up bv adsorption the toxin or the 
immune bodv. and this can tnen no longer attack 
ncrvewrells or blood corpuscles. 

Under physiological conditions it it this adsorption 
of saline bv colloid which determines the concentration 
of saline in circulation and cells. This regulation is 
one of the most ancient In evolution, far more so than 
regulation of bodv-temperature, for it Ix^s sway from 
the tcleostean fish to man. Whatever the concentrm- 
tion of the fluid of the external medium In salines 
from pond.water to sea-water, the saHnltr of the 
iotimate medium bathing the living cells 1^ always 
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reflated to correspond with between 0*7 and per 
cent, of sodium chloride* 

It is strand that the mechanism governing this vital 
regulation smmld not have been grasped before. The 
ecus and circulating medium are saturated with col. 
loids, and ^is amount of 07*0^ per cent, of saline is 
just the amount the colh^ are capable of holding 
In crystallo.colloidal adsorption. Any more is at once 
filters away; any less, and life ceases. 

There are many other applications In biology and 
medicine, but they cannot be treated within the 
compass of a letter. Benjamin Mooks. 

14 Frognal, Hampstead. 


ns AudMity of TiMmIsr. 

It has been stated that thunder is not usually heard 
at a greater distance than about twelve miles. This 
may be so during the day, but at night it can fre- 
quently be heard at a much greater distance from Its 
point of origin. Some years ago I timed an interval 
Wween flaSi and sound over the sea, and found It 
to be more than two minutes. Duri^ the storm of 
Septembw 5 last my son, Lieut. F. O Cave, and I 
timed an interval by a method of oounting seconds 
often adopted by photographers, with which method 
we were both famlnar ; one of us made it 140 seconds, 
the other 141 seconds. The flash was a particularly 
bright one; we had previouslv heard fainter thunder 
corresponding with loss bright flashes, which were 
presumably a good deal further away. 

On the nigftt of October m a thunderstorm pasned 
up.Channel to the south of this locality; any lainfall 
must have been bevond the Nab and the Warner 
lightships, as both lights were plainly visible: their 
distances are 17J and 16I miles respectively if *he^ 
are in their pre-w^ar positions With the help of an 
electric clock, which moves on every half-minute, 
supplemented by counting seconds, I made ontp time- 
iriterval 120 seconds ana another 170 seconds; then 
with a stop-watch I timed an interval of rSq seconds. 

During the storm of October i-a the pheasants 
crowed much more loudly than usual, especially at 
the early rumbles of thunder, or else the nudiblHtv 
was exceptionally good; probably the latter was the 
case, as the night was clear and the air In the 
valley from which the crowing came would have 
been colder than the air here, a condition which would 
probably be favourable for good audlbilltv of sounds 
ccmiing from the valley, though it would scarcely 
account for the auihbility of the much more di<.tant 
thunder. It mav be worth noting that the false cirrus 
above the tiiunder-doud was lit up bv light reflected 
from the aurora which was extremdv brilliant at the 
time . C, J. P. Cave. 

Ditcham Park, Petersfleld, October 6 


OPEN-AIR NATURAL HISTORYA 

(1) R. LOVELL'S book is the outcome of 
•L’A years of patient ntudy^ and will be 
welcome to botanists, entomologfists, and bee- 
keepers. It deals with the inter-relations of 
flowers and insects, espedally as regards pol- 
lination ; it treats of plants alive and in the midst 
of their home surroundings " ; it justifies the 

I <0 “Sb* ih« ^ . PhNnt Ufesaft Polttnsrton.** By Jolm 

svH+tSa (Looto CsMUbt* aarf Co , Ud, 
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author's prefatoi^ remark that **the identificattoq 
of a species sbouM be rc^rded tnerdy as an Intro- 
duction and the begintung of a fmndsb^ long 
to continued.” The Mok is written wim 
enthusiasm and popularly, but it is a scientific 
record of personal observations of great interest^ 
and it includes some notes on mo^rn theories 
which should be carefully considered. It is tUus* 
trated with conspicuously successful photographs^ 
which have been taken on panchromatic plates to 
preserve in monochrome thf proper colour values. 

Beginning with a short historical sketch. In which 
tribute is paid to Sprengel, Hermann MflQer, and 
Darwin, the author discussqs wind-pollinated 
flowers, the rdle of hive-bees especially in relatioQ 
to blue flowers, the bumble-bee’s favourite floyrers 
which are mostly irregular in shape, the 
short-cuts taken to the nectaries, tht' crab- 
spiders which lurk in flowers and pounce on the 
insect-visitors, the ” oligotropic ” bees that rarely 
visit more than one kind of flower, the predomin- 
antly reddish butterfly-fipwers like pinks and some 
Composite, the work of nocturnal moths in na- 
tion to flowers like evening primrose and honey- 
suckle, the fly-flowers like JJnnaea borers which 
is visited by the dance-fly {Empis rufesesns)^ and 
those with nauseous odours like the carrion-tower 
and the skunk-cabbage, the usually injurious visits 
of beetles, flowers like wild roses, mulleins, and 
poppies which are visited for pollen, not nectar. 

Mr. Lovell discusses the experimental evidence 
of the value of having conspicuous flowers and of 
colour-discrimination on the part of bees. In 
regard to the latter, however, the discussion is 
inadequate, for no experiments arc conclusive thaj; 
do not distiAguish between colour as such and 
differences in intensity of illumination. A very 
interesting general chapter deals with the colours 
of flowers. Of the 4020 flowering plants in north* 
astern America, the greens, whites, and yellows 
number 3001, while the reds, purples, and Uues 
amount to only loig. The latter arc, on the 
whole, of more recent origin, and have evolved 
from the others, the selective agency of insects 
playing its part. In conclusion, »the author dis- 
cusses the value of bees in connectiontwith fruit- 
growing, Md notably in securing cross-fertilisa- 
tion, the importance of which is very strongly 
emphasised. 

The author has written a fine book on a fine 
subject, and his treatment should stimulate^further 
study. ^ Wc wish that he had been able to devote 
a special chapter to theoretical coo8idei‘arions, 
for, though to believes in the traosmissioti of 
acquired characters, in the efficacy of insects as 
selective agmts, in orthogenesis carrying plants 
beyond the Hnuts of the advantageous, and in tM 
evolutionary importance of crossings to • igyi 
tantalisingly littib on these subjects. Prom An 
observer of Mr. Lovell’s experience we should fike 
to hear more. 

(a) Mr. Step has written a deliglftfal bo6k db 
the industries of insects, which he andhges under 
hidings corresponding wifl^hUfnaii occttpasio&e.^ 
He directs attention to the interesting fact that 


October i6, 1919] 


NATURE 


133 


nsny of the acbvitioa are very specific and very 
iiltritete, yet there can be no holp from parental 
instruction* In the vast majority of species the 
parent U dead loi^ before the daughter comes to 
that stage of existence when the necessity for 
fAaklng provision for her prc^fcny arises, so the 
knowled^ has to pass by way of transmitted 
memory. Somewhere in the minute speck of proto- 
idasm constituting the tgg^ of one of the solitary 
bees there is an infinitesimal particle of nervr 


(two of which are here reproduced) deserve high 
praise, both the phot(^raphs by tno author and 
the drawings by Mr. Carreras. 

(3) Mr. Robson’s little book attempts the im- 
possible, and does not succeed. The space iS| 
indeed, inadequate for an interesting account of 
the inhabitants of the seashore, but it might have 
been used more skilfully ; the illustrations are not 
very happy ; there are several inaccuracies in 
the brief text ; and there are far too many mis- 
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natter which contains the secret of how to cut 
accurate circles and ovals of rose-leaf so that a 
number of them wilt overlap and curve into a 
perfect cylinder. During the greater part of its 
life the creature that batches out from that egg 
will have no need of the secret, but the germ of 
it will go on developing, and when the insect has 
attained to the complete bee form there is the 
idea in the memory cells ready to instruct the 
nerves that govern the action of wings and legs 
and cutting jaws." We have quoted this at 
length, for it expresses Mr. Step’s view of the 

ridcUe that lies behind his book. Unfor- 
tunately, we do not know how the secret is kept 
la the egg before there is any particle of nerve 
-matter, or how the insects get the knowMge 
sdiidi forms the contents of the transmitted 
memory, or whether they really have an idea 
whidi wstructa the nerves. But the author usually 
«hooses the wise path of keeping to the facta, 
aod gives us a cbaiming account of spinners and 
weavers, miners and masons, carpenters and 
wood-workers, upholsterers^ -wax-workers, paper- 
twdKers, tailors, horticulturists, sanitary offic^, 
muslidans, burgers, and lamp-bearers. The book 
frert and competent, and the illustrations 
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prints. Se\ernl fxcelltnt inexpensive guides to 
the seashore, as much within children’s compass 
as this book is, are readily available. 


Tilt: RECONSTTilJC TION OF THE 
FISHING INDUSTRY. 

I N November of last }car the National Sea 
Fisheries Protection Association made pro- 
posals for a unification of fishery administration, 
and it embodied these m a '“Memorandum ” 
(which was referred to in Nature of November 38, 
1918, p. 248). The memorandum was submitted 
to Mr. Prothero, who doubtless acquainted the 
Cabinet with its provisions, but that was all that 
happened. Eight months afterwards the Govern- 
ment introduced a Bill for the establishment of a 
Standing Fishery Advisory Conamittee, and for 
the removal of the statutory limitation of the 
salary of the President of the Board of Agricul- 
ture and Fineries ! 

' The 1918 memorandum recommended the crea- 
tbn of a United Kingdom Mioiitry of Fisheries, 
but its authors found that they were *^up against ” 
the opposition of the Scottish industry. & when 
a spraal joint committee of the association pre- 
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pftred a scheme for fishery research, statistics, 
education, and propaganda they took care to avoid 
this and other obstacles* They recognised that 
the only logical way of co-ordinating all British 
agencies for fishery development was by the 
setting-up of an Imperial authority; but they 
also recognised that this ideal was unattainable. 
Some other statutor}* body for the co-ordination 
of research and education would have been agreed 
upon by the various sections of the Bnti^ in- 
dustry, but the committee then found that the 
fishery Departments were “unlikely to acquiesce 
in the formation of any central* authority other 
than a Ministry of Fisheries, to be superimposed 
upon them from without.'* In the face of ihi^ 
formidable opposition the committee had to do the 
“next best/* and, abandoning any really I'ompre- 
hensive way of making use, to the greatest advan- 
tage, of all fishery workers, they have made a 
compromise that may be practicable. In order 
that as few people a** possible may object, they 
do not recommend the tormation of anything in 
the way of a “ Super- Department. “ Assuming 
that the existing fishery authorities are to be 
properly financed and organised as permanent 
s^retariats, and that each of them will then pro- 
ceed to set up a scientific branch with a direct«>r 
of scientific work, tho\ propose that the three 
permanent secretaries shall then sit as a joint re- 
search board, with such ofiu uil and non-oiliiial 
assessors as they may nominate The hope (un- 
colourcd by conxiction) is then expressed that the 
assessors ma> foim the means of communication 
between the ofiirials, the industry, and the non- 
^^icial investigators. 

The joint research board, so (onstitulfd, is not 
to be, in general, an executixe body controlling 
research. Obviously not, for agreement could not 
be obtained on points of diflcrcnrc Iwlwcen 
officials, and departmental prixiloge would be too 
great a factor. It is to deliberate on schemes of 
research and transmit plans and estimates pre- 
pared by the departments. Rut it is recommended 
that it shall control the collection of fishery' statis- 
tics, set up a joint editorial board which will pub- 
lish all results- administrative, statistical, and 
scientific. — in uniform style and with promptitude, 
and establish and carry on (through an editorial 
staff) a Fisheries Journal which w'ill be, in the 
main, popular in character, A strong plea is made 
for some reform in the manner of publication, for 
speedy production, for some relief from the 
exceeding dulness and clumsiness of governmental 
Blue Books, and for a “break away” from the 
methods of H.M. Stationery Office. 

Considerii^ the things to be investigated, the 
Committee recognise five categfories of research, 
and set these out in detail: h) Practical adminis- 
trative problems to be studied by the departmental 
staffs; (3) fish culture; (3) lodustrial research; 
4) speculative research; and (5) oceanography. 
Fish culture is obviously work for the depart- 
ments, and, since the Aiming industry does not 
seem likely to undertake industrial research itself, 
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this must be done by the Government Speculative 
research — a very large category oi investigationa 
— ought to be relegated to the universities and 
marine biological stations, with some other 
subjects included in the category of industrial 
research and in that of ooeano^aphy. Since the 
departments must p^sess ana equip sea-going 
vessels for their practical administrative inveatiga* 
tions, it is obvious that they should also 
carry out the oceanographic observations at sea, 
but the workii^ up of these should be done by 
the unofficial Sate-alded Institutions. And so, 
it is hoped, everybody will be satisfied, and the 
best use possible made of all the talents. 

A provisional scheme for fishery education, 
training, and propaganda is append^. This im* 
eludes the training m administrative and scientific 
officers, and of men occupying responMble indus- 
trial posts, by the provision of Government 
fellowships tenable as post-graduate studentships 
at the universities; fishery colleges at Liverpool 
and Aberdeen; fishermen's classes carried on 
locally and a scheme ol fishery apprenticeship. 
The latter proposals are most interesting. Imme- 
diately upon the outbreak of war hundreds of 
\esscls and thousands of men were placed at the 
disposal of the Admiralty, and, without any 
special training, the duties of mine-sweepings 
patrolling, and escorting were carried out in such 
a way as to earn loud expressions of admiration 
and gratitude. There were exceptional losses due 
to war risks and natural decrease ; the training of 
L-ids largely ceased during the period of war ; the 
old system of apprenticeship h<is become ob^Iete 
and, in view of naval defence and in the interest 
of the industry itself, a better class of lad is now 
desirable. The interesting suggestion is made 
that a number of the irawl-vessels built during 
the war by the Admiralty be detailed and equipped 
as training -vessels, and a scheme of apprentice- 
ship is recommended. 

This scheme was worked out in detail by the 
industry as soon as it was seen that peace waa 
assured. It is an integral part of any attempt at 
fishery reconstruction and naval defence. It was 
submitted to the Government nearly a year ago, 
and it has been “ under consideration ” ever since 
then ! Meanwhile the Admiralty trawlers are 
being offered for sale. 

* Summary of Main Rrcommrndations. 

(il That the Government be requested to provide 
funds for a comprehensive scheme of researdt 
statistics for the fisheries of the United Kingdom on 
the linos set forth m this report. 

(2) That each Fishery Department be provided with 

a suitable scientific staff under a scientific director 
with well-equipped laboratories, and with sufficiei!|| 
steamers for research work and for the explomtlon 
of our fishing glands. ** 

(3) Thsit the rishety Departments be requested to 
adopt the best means they can devise for securing the 
uniformity pf fishery statistics, and the co-ordlnattoo 
of research work throughout the United Ringdomo 

(4) That the Fishery DeparttnenU make suitable 
prmslon for the rubllcation q{ scientific reports whldi 
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of lOimtanoe to the industry, and in particular 
or the puWcation monthly of a fishery journal con- 
ainin^ all information in regard lo scientific results, 
^tistics, statutes, orders, foreign intelligence, com- 
mercial information, and all other information likely 
to be of benefit to those carrying on the mdubtry. 

(5) That the Fishery Departments and iho RHuca- 
don Departments of the three kingdoms be requested 
to co-operate in providing a scheme of education on 
the general lines laid do>\'n in the report 

NOTES, 

Tm British Association, jb an outcome of the com- 
prehensive review of scientific work during the wai, 
which formed a conspicuous pait of the programme 
of the recent meeting in Boumemouih, has addressed 
the following resolution to the Ptime Minister and the 
7 Treasuty ‘*The Bridsh Association for tlu* Advance- 
ment of Science, in rrviewdng the lesuJts of scieiititii 
method applied to military and nthei practical ait*), 
recognises that the successful issue of the w^ar has 
sprung from the efforts of scientific men ooniontraicd 
on those problems, and with the conviction that the 
well-being and security of the nation are dc]>onden( on 
the continuous study of buch matteis, would uigc on 
H.M. Gkiveminent the necessity for ap[M>rtioiimg an 
adequate sum from that alloiatcd to hoirx* admimstra 
tion and the upkeep of the fighting foues foi the 
purpose of a definitely organibcd scheme of rest^arch, 
as, for example, on problcmb connected with ht.illh, 
fo^, and commerce, on explosives, on chemical war- 
fare, and on physical and tnglneenng prtiblems bear- 
ing on military work.” Similar resolutions, in vary- 
ing terms according to the special cases, have betn 
fot warded to the First Lord of th< Adniirah), the 
Secretary for War, the President of the Boatd of 
Trade, and the Ministers of Health and Food 

The appointment, as recentlv nnnoun<id, of Piof 
S. J, Chapman to be joint Puminenl Vintaiv of 
the Biwrd of Trade, owing lo the tiansfti of Sir 
William Marwood to the \finistiv of Tiansport, will 
be welcomed bv all who know him Pnjf Chapman, 
who had held the professorship of politii.il iionomv 
at Owens ('ollege, Manchester, smie hhw, aitid 
during the war as head of the temporarv Indu'^hi.d 
(War Inquiries) Branch of the Boird of 'J i adi , and 
in iqi8 was appointed heod of a new (muial 
Economic Department created for the purpose of 
assisting the Permanent Secielarv in relation to quis- 
tlons involving economic policy He is a fillow and 
member of council of the Royal StatistiL.d Socieiv, to 
the Journal of which, and to that of the Manchestfi 
Statistical Society, he has made nunicious contribii 
tions bearing mainly on the cotton indtistrv of I.anca- 
aidre. 

In the TtmeA of October ii is a letter horn Prof. 
J. Johnstone on the subject of the extension of terri- 
torial waters in relation to deep-sea fishing. It is 
pointed out that the information at present availabh 
Is not sufficient to enable satisfactory regulations to bo 
drafted, and that, therefore, administrative authorities 
should not be given legislative powers which they 
cannot exercise properly. Prof. Johnstone also states 
that srlentific investigation of our sen fisheries has 
never been properly organised and supported, and is 
In a worse condition now than it ever was. We agree 
with him that fishery investigations in this country 
him bwm quite inad^uate, and we hope in the nrar 
futura to see the establishment of an organisation 
for the comprehensive scientific study of the sea, w 
ftldportaOt for a graat maritime nation, on a scale 
proportionate to the magnitude of. our interests 
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Changes in the Meteorological Office staff have 
recently been made, and the following appointments 
have been announced Mr. R. G. fL Lemp- 
fert becomes assistant director, and takes general 
oversight of observations and stations contmuting 
ob^nvations to the Office. Mr. Lompfert entered the 
Meteorological Office in igoa, and has been superin- 
tendent of the Forecast Division since 1910, Lt.- 
Col. E Gold becomes asbibtant director, in charge of 
forecasting. Col. Gold graduated as Third Wrangler 
in i*)02, and was elected Fellow of Si. John’s College, 
Cambridge, in iqo6; he was Schuster reader in dyna- 
m1c.1l meteorology fiom 1907 to igjo, and he then be- 
ranie superin tenant of statistics ai ihe Meteorological 
Office. On the formation of the meteorological seo. 
tion of the Roynlf Engineerb in 1915 lie was appointed 
to ihe command of the overseas contingent at Cr H.Q., 
Fiance, (’apt D. Brunt is nmcle suprtinUnident of 
the wmik for Army services. C.ipt. Brunt wu* in the 
nu (eorologic.il section of the Roval Engineers during 
the war, and aLtid tindei Col Gold Mr Carle Salter 
beroiiHs siijrenntenclent on the staff of the Meteoro- 
logical Office for the British Rainfall Oiganlsatinn. 
Mr S.ilirr his retenlly been nssist.ant director of the 
Hiitfvh K.iinf.dJ Org.inisation, wffiich has now come 
under the control of the Meteorological Offici*. 

In (onncction with the International Meteoiological 
Committee, appointed bv the International Conference 
at Innsbruck, 1905, a nie<‘ling <if available members 
WMs held at the Meteoiological Offici , I.ondnn, on 
Julv 3-g last, and .a c*p\ of the minutes which hive 
lx in printed has rr ached us Since hjoc the com- 
mittee has met m Paris (iw) Bcihn (1910), and 
Rome (iom) Thf* fulv meeting yeas of a si mi-official 
’ (linruKr, and w.is leallv to pic'pare the way for the 
! Pans meeting, wffiich commcnud on Siptember 30. 
Ihe ptcsidenl, Sii Napiei Shaw, m his introductorv 
statement dint ted attention to the changes tausc4|||^ 
the great war. .ind rspi'cialh to the new 
logual organisations devf|np<*i] It w.as felt th^HjjF 
extent and drt.iil of intcin.itumal (o-openitioi^B^tt 
be much greater in the future than it had been in the 
pabt, but the problems are essentially of the same 
n.itur^' .IS foimerly. The gnat development of avia- 
tion han introduced new r^quinnienls in resjjccl of in- 
formation conceining the upper air obtained by pilot- 
bnlloons or in olhci \v.i\s The hours of obseivalion 
for Europt wtre con&id*r(d; ih , 7h , tdi , and i8h. 
have heiome general, hut it has bun suggested that 
prefen nee might perhaps he* given to di , gh., i^h . 
and 2ih Consider.ition was givfn to \orth Polai 
iinesligaiion in co-f*ptTation with \munds<*n’fc ex- 
pidition, ind there was a proposal for the estab- 
lishment of ft metcorologirid station in the Island of 
Jan Mftven for obseivations from the summer of 1920 
to the autumn of 1922 Necessarily much attention 
was dcvotid to the loding of messages and to the 
method and nature of the observations 

Tiif Haivoian Otation will be delivered at the 
Royal College of Physicians bv Dr. Raymond Craw- 
ford on S.uurday, October 18, at 4 p.m. 

Wf regret to record that F«gmeefing has suffered 
a severe loss in the death of Mr. B. Alfred Raworth, 
who had long been a member of the staff, and 
taken a prominent (xisition in the editorial manage- 
ment during the past thirteen years. Mr. Raworth 
was n irain^ engineer, and had comdderable experi- 
ence prior to joining the staff of Engineering in i88a. 
He wa^ a member of the Institution of Mechanical 
Engineer^, of the Iron and Steel Institute, and of Uv? 
Institute of Metals. 
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Tm« Sngmtf for October 16 recorde the death of 
Sir Chariec Chadw)vlc*Healey» who had been inti* 
tnatefy auodated with our contemporary thfoufhout 
ibit greater part of hi# life. Sir Charles was the only 
son of the founder of the Engmeer^ and was trained 
for ^e Bar, from which he retired after a sucoeisful 
career in 1893. During the war he performed a 
natlocMl service of great utility in fitting out at his 
own expense the hospital ship Quetn AUxandfa, and 
oommaMed her until she was discharged a few months 
ago. 

Ws regret to record the death, on October 5, of Mr. 
C. W. indmer, who was appointed senior mathemati- 
cs master and master or the Royal Mathematical 
School at Christ’s Hospital In September, 1911. Edu- 
cated at Dover Collet and Trinity Coll^, Cam- 
bridge, Mr. Palmer did valuable work as mathemati- 
cal master first at the Royal Naval School, Eltham, 
and afterwards at Clifton College, where he became 
bead of the military side. An enthusiast in all matters 
educational, and a prominent member of the Mathe- 
matical Association, he kept In close touch with the 
best modem ideas on the treatment of his 8ub|ect. 
Owing to his strong influence, more time was given 


to important principle and fresh ideas, while elaborate 
develojanent m any one direction was av<rfded or post- 
ed. The result has been that Christ’s Hospital 
t have show n increased interest in their mathemati- 
work and a high general level of achievement — 
and this, too, without affecting the standard attained 
by boys preparing for the universities During a brief 
rdgn Of eight vears Mr. Palmer accomplished a 
notable and valuable work of lasting benefit to Christ’s 
Hospital. His death Is a very severe loss to the 
school. 


The Society for the Prevention and Relief of Cancer 
issued a pamphlet, '' Cancer Research and Vivfsec- 
summarising in tabular form the number of 
^^uments returned b) cancer institutes in the lost 
foMien years. The author holds that animal experi- 
ment in caniw is a futile waste of money, and ought 
to be stopped. Illustrations are reproduced showing 
infiltrative growth and metastasis-formation in experi- 
mental cancer, but the author suggests that experi 
ment can throw no light on these conditions in the 
human subject. The aims of the society include the 
provision of hospitals for cancer patients, the statistical 
study of cancer, and legitimate (»«) experiment No 
indication is given of what kind of experiments arc 
contemplated, although needles and syringes for 
animal inoculation arc figured in the book. Pamphlets 
have also been published on the use of violet-leaves i 
and on the influence of ttaKlrinklng. The society has 
been in existence for seven years, but Us efforts seem 
to have had no effect on cancer mortality. 

The Septembcr-October issue of the Scottish 
NatwraUst contains some extremely interesting notes 
by Mr. Donald Guthrie on the birds of South Uist. 
Aanocig these, Mr. Guthrie temaiict of the giwiag 
goose that its wanness baffles description, yet goslings 
of this species which he hatched out from a plutch 
of eggs placed under a hen proved as amenable to 
domestication as ordinary tame geese, in their 
•eOQitd year two females of tills brood bred near the 
bKmse without the slightest sign of shyness. A tHrd 
diuMeared for several weeks, then returned with a 
iMod of goslhig^, and took up her iMace, acco mpa n ie d 
w her famUy« with the fowls round the house. Her 
nUte, accdmpanled her, for a day or two held 
slool, but od m third day took Us place witit the 
rM end stayed there. Having regard to the Intereet 
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attached to the oft-diiousiei theme at to the origto 
of our domesticated geeie» tUs ease is wortiiy of note. 

In Repcet No. 1 of the Industrial Fatigue Researth 
Board ur, H. M. Vernon describes '*The Influeom of 
Hours of Work and of Ventflatloa on Output In Till- 
(date Manufacture.*’ The tinplate industry Is a Very 
strenuous one, espedalW as concerns the mninunt 
for they are responsible for rblUng out the red-hot tin- 
plate ” bars ” into tMn sheets of stesi, which are aftorw 
waids tinned. The tln(date mills run continuottshr 
from Monday morning until Saturday afternoon, and. 
as a rule, the men work in elght 4 iour shlfbi. If 
there is a breakdown of <mach|biery or Shortage of 
material, the men are often put on to dx-hour shifts 
instead, and sometimes even on to four-hour shifts, 
so as to give them all some employinent. Conae- 
quentiy one it able to obtain trustwomy evldofioe as 
to the effects of such shortened hours on output. 
Arguing from numerous statistical data collected at a 
number of tinplate works, Dr. Vernon found that 
when the men were transfenred to rix-hour shifts their 
hourlv output went up about 10 per cent*, and when 
to four-hour shifts, it went up 115 per cent. This 
improvement is not so ^at as would be brou^t 
about by a thoroughly efneient system of ventilatton, 
for it appear^ that in works without artificial ventila- 
tion there was a marked seasonal variation of output, 
and in the hottest weeks of the year the output was 
n-18 per cent smaller than in the coldest weeks. 
In the ventilated factories the seasonal variatlcn was 
much less, but c'en in them there was plenty of 
room for Improvement The report is illustrated by 
photographic renroductions of the millmen under 
working conditions. 

One of the commonest and most disfiguring 
abnormalities of the modem mouth is a forward 
protrusion of the upper incisor teeth, with which is 
usually combined a retraction of the chin and a 
crowding of the lower incisor teeth. On this condi- 
tion Mr. D. M. Shaw, curator of the Prosthetic 
laboratories, Royal Dental Hospital of London, has 
recently thrown quite a new light {Lancet, August 23). 
He ha^ shown that a certain “perverted functional 
activity” of the tongue will produce the series of 
anomalies which dentists have so often to correct In 
the mouths of modern children— forward protrusion 
and obliquity in the upper incisors, with retraction 
and uplift of the lower incisors. Mr. Shaw directs 
the attention of dentists to the strength with which 
the tongue can be made to press against the anterior 
part of the roof of the moutii, particularly behind the 


upper incisors, thus exerting a much greater power 
to produce deformity than is used by dmtists to cor- 
rect malpotirioi) of the teeth. Tongue-pressure of this 
nature is particularly common among chUdren. 
espedally when eating soft 'or p^v food, being really 
a form of tongue mastiration. Hiis form of mastica- 
tion appeals to children because it yields a fuller 
sensfi of taste if the food is tweet or agreeable than 
the legitimate use of teeth and gums. The pdnt wbkb 
is quite new in Mr. Shaw’s demonstration is that 
during the palate-pressure action of the tongue the 
genio-gtossus musde exerts a retracting action on 
the cWn region of the lower Jaw. 

A vuruL article on “The Climate of Lfberfa and ^ 
Ite Effect on Man,” by Mr. Emory Rott, appears ta 
the Geogre^Mcd RevUw for June fust The passogsi 
on “European Ufe on the West Coast” In gsnersl, 
on “tropical tegiwe,*' and on “tiie nerveas str^ 
of tibe troefioi^ offe# Condurive advioe to those 
may. In an Idle moment, ftoi^ 
tion. * By Immense efforts acdtqgtisati^ of the wHte ^ 
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jtuia Jkilglit U reodend poMlbla, but at present hb 
jalatioa to the African West Coast "can be only one 
%f tolerance.*' 


todc again the development ia complete. In the 
formula j^lven the concentrations of tlw developers are 
as z to 10, 


Tas madganete ores of the Shimoga and adjacent 
dtotrtcte are Interestingly described by Mr. B. layaram, 
Senior Geoii^st to the Department of Mines and 
Geology of Mysore (Records, vol. xvi., part 2, 1917). 
The author suggests that percolating waters have 
brought the manganese, and the iron with which it is 
ahrgys assocUtod. from the silicates of the b^c 
chiontic sdiist senes, and have deposited the ores aa 
a replacement of the limestones and grits In which 
they are now found. The rocks termed limestone and 
grit are not true sediments, but secondary products 
of an igneous complex. 

Attbntion was directed to the magnesite deposits 
|pf Canada in Naturb, vd. c., p. 490, 1918. 'Hiose 
^offtBulong, north-east Coolgardie goldfield, aie now 
described by the Geological Survey of Western Aus- 
tralia (Bulletin 8a, 10x9). The magnesite, which is 
in numerous veins a few inches wide, has arisen from 
the decomposition of a great band of serpentine, and 
it is suggested that augite as well as olivine has sup- 
piled the magnesium required for its formation The 
silica set free is probably responsible for the capping 
of siliceous latente, usually opaline in composition,** 
which is stated to occur in the magnesite areas. The 
value of the magnesite is estimated at li. per ton cn 
the ground, the export value being nearly 4!. per ton 

Qnx of the means by which supplies of potassium 
compounds were eked out during the war period tv as 
the recovery of potassium salts froxfi the flue-duht 
which occurs as a waste product in the manufacture 
of Portland cement. The principal methods employed 
depended upon treatment of the flue-gases b\ water- 
dpra>s or by a process of clectricai precipitation. An 
account of the various installations devised for the 
purpose has been published by the Department of 
Mines, Ottawa (Bulletin No, 39, “Potash Recovery 
at Cement Plants**). It contains descriptions of the 
recovery systems developed at a number of cement 
factories in the United States, together with an his- 
torical review of the whole question and full references 
to the literature of the subject. 

Attention may be directed to a u&cful senes of 
artides on the mechanical handling of chemical 
materials, by Mr. G. F. Zimmer, which have recently 
appeared in the Chatnial Age (Nos. 10 to 15) It has 
b^ remarked that chemical works in tills country are 
rather poorly equipped with labour-saving machinery. 
In present dreumstanoes, when the cost of manual 
^ labtmr has increased so greatly, it may be necessary 
to pay more attention lhan formerly to devices which 
will reduce this cost. The artides in question will 
help to show how this may be done. Thev are illus- 
trated, and well worth consulting by chemists in 
charge of factories* 

MttaSRB. LuuttauE and Seybwktz have published in 
the British /onmol of PhfiUfgraphy (October 3, Colour 
Supplement) a simplified Tiiethod for the development 
of autochrcmie plates. The developer is prepared of 
two degrees of concentration, so arranged that the 
weaker Is applied first to the plate, rite time that is 
taken in pmuclntf the first outlines of the image 
(neiftocting the sky) will be exactly the time that the 
itnmger soludon will require to complete develop- 
meDt* Altbouj^ a watdi or clock may be used for 
die dining, a mmpte sand-ghss has many advantages, 
rhe sand Is started running when the weaker sotu- 
tisnf is applied then on the first appearance of ^ 
tiniigft the glass Is put on its ride; the weaker solutim 
off and^^ stronger poured on, and the 
,si||itd-tfass put uptight Wl^ tW,wand has flowed 




Sir Charlbs Bright read a paper on “Inters 
Imperial Communication, through Cable, Wireless, 
and Air Methods,*' before the teflon of Economic 
Sdenre and Statistics at the Bournemouth meeting 
of the British Assoaatk>n. He pointed out that it is 
conceivable that national and Imperial interests can 
be adequately provided only by the State controlling 
at least one complete cable to all points of the British 
Empire, supplemented by an all- British wireless 
chain. The recently established Telegraph Communi- 
cations Board, first urged by the author seventeen 
years ago, is intended for generally controlling and 
developing inter-imperiai telegraphic and aerial com- 
munication in national and public interests. By this 
scheme all the Government departments concerned 
(strategic as well as civil) are represented by 
aclegates, who meet periodically to discuss and 
settle all matters germane to the subject. This 
should do much towards improving the previously 
existing arrangements by which the rast Office alone 
represented the Government, Besides increased cable 
and wireless faalities being necessary and the war 
devastations made good, it is highly desirable that 
improved methodb of message condensation should be 
introduct>d so as to get the oest results from existing 
facilities. The field open to inter-imperial air com- 
munication is considerable; air organisation and air 
routes are amongst the important questions of the day, 
and it is suggested that all aerial mail communications 
should be rationed. 

An important paper on the theor)* and use of tadio- 
directiun-iinding apparatus by Capt. A. S. Blatterman, 
of the U.S. Army, ajmais in the Journal of the 
Franklin Institute for^ September. It is known that 
in radio stations it is sometimes possible to hear 
signals when the antenna is disconnected from the 
apparatus. Hence the passing waves induce sufficient 
electromotive forcis in the coils of the receiver to 
produce audible sigmils An investigation was there- 
fore carried out in the U.S radio laboiatorics in 1917 
and 1918 to find out the nio<*t efficient shape of coil 
to receive signals directly. As tlie loudness of the 
signals varies with the position of the coil, an inves- 
tigation was also made of the most efficient shape of 
coil for direction-finding. Elementary theory would 
lead us lo suppose that the coil would he more effec- 
tive the larger its crosb-sectlon and the greater its 
time-constant. It would also appear that the loudness 
of the signals is inversely proj^rtional to the square 
of the wave-length. This, however, is not the case. 
The experiments recorded in this paper prove that 
there is a certain size of coil which gives the best 
results for a given wavo-Iength. This was traced to 
the fact that the resistance of the coll varies ^ith th*' 
wave-Ien^h For very long wave-lengths the resist- 
ance has iU ordinary' value. As the wave-length Is 
shortened, and therefore as the frequency is Increased, 
the resistance increases slowlv until it is two or three 
times its ordinary value, and It then increases with 
great rapidity. This effect makes the reception bad at 
high frequencies. There ia, therefore, a certain aleed 
coil which produces the best effects. The results of 
the experiments described prove this conclusively. A 
thorough investigation is also given of the directional 
characteristics of this tvpe of receiver, and many 
curious properties depending on its height above the 
ground were discovered. Using a properly constructed 
coil in an ordinary room and a seven-stage amplifier, 
the signals issued bv alt the htgh*power European 
stations couM easily be heard. 
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OVR ASTRONOMICAL COLUMN. 
Ephbubiub op CoiAtT 19196. — Meiwrs. Bnuiie ana 
Fischer Petersen give the following continuation of 
this ophemeris (for Greenwich imdnigfht) in Aft, 
Nach., 5008: 


Oct. 17 

31 

as 

39 

Nov. 3 


R.A. 

b. Ok I. 

55 *0 
la 3 30 
la 13 30 
12 33 44 
12 33 18 


Oed 

SssN. 
S 10 

I 3«N. 

1 43 S. 
4 47 S. 


liOS** Lose 
96856 9-9440 

97233 ' 0*0289 

97962 0*0931 

The oomct U in perihelion October 16*9,80 it should 
still be an interestina object, though its distance from 
the Earth has greatly increased. It Is rather incon- 
veniently placed in the morning sky, but observations 
of position are much desired. 

The Albroo of Saturn ' ti Rings —The Astro^ 
physical Journal for July contains a paper on this 
subject by Mr. L. Bell. It is considered that the 
vety high albedo of the brighter parts of the rings 
indicates that much of the matter forming them exists 
in the form of optical dust of dimensions comparable 
with a wave4ength of light. Mr. Bell quot^ the 
familiar fact that many substances appear of a lighter 
colour when powdered than when in large blocks. He 

S ves 15 km. as the thickness of the main parts of 
e rings, slightly gi cater at the outside of ring B 
and the inside of ring A. He su^ests that there 
are dust-clouds of exceedingly small density on each 
side of ring-plane, to explain the nebulous patches 
seen when the ring is edgewise. He points out that 
Ught-pressure would come into plaf m the case of 
this fine dust, and help in its diffusion. It is 
suppoaed that there arc some larger lumps^ in the 
main rings, and b\ a combination of dynamical and 
optical arguments he fixes their diameters as being of 
the c^er of 3 metres. Mr. Bell makes use of Prof. 
Bernardos }Aotograph^, and also of those of Prof. 
Wood in monochromatic light. 

The Sklbciion or Sites for AbiaoNouiCAL 
Observatories. — ^'I'he importance of btudying atmo- 
spheric conditions before chooMng sites for observa- 
tories intended for work of a delicate character on 
the sun or planets is becoming increasingly recog- 
nised. Prof. W. H. Pickering gives some interesting 
details of the station established by the Harvard 
Observatory at Mandcvillc, Jamaica, altitude 3000 ft. 
(Pop^dat Asifonofny, August-September) The air h 
of such extraordinary clearness that the star 
yVolantis, magnitude 37, is frequently visible to the 
naked -^ye, although Ks maximum altitude is 1® 40'. 
A photograph is reproduced, taken with a small 
stationary camera, which shows a very clear trail of 
jSCarime, altitude 3® 40' 

Prof. Pickering’s experience, contrary to the im- 
pression of many astronomers, is that the seeing is at 
Its best when the air is heavily charged with moisture. 

It will be remembered that mudi work on Mars 
has been done at ,Mnndevi)le in recent years 

FORTHCOMING BOOKS OF SCIENCE, 

AttRICULTCRh AND HoRTK tlLTURtf. 

BAward dmoid.-^ardens : Their Form and 
Oeslgn, Viscountess Wolseley, lUuttrated^ Cossell 
nd Co.^ Lt^r^The Garden Month by Month, H. H. 
liomas, illustrated; Garde i Handbook for Begln- 
pOrt, H. H. Thomas, illustrated. Constable and Co., 
.«d.*^Forestj|, Woods, and Trees In RclaBon to 
Prof. A. Hcniy, illustrated.— Hodder and 
Chemistry and Bacteriology 6f Agricul- 
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ture, B. J. Holmyard> illustrated (The New Teachlag 
Series of Praedcal Text-book^. HsUcMtuon and ^ 
— Gardens of Celebrities and C^ebrated 
J. Maegregor, U^strated. MoemMoK afld Co., Zde.— 
Science and Fruit Growing : Beingan Account of the 
Results Obtained at the Woburn experimental FmU 
Farm since its Foundatiem in 1804, the Duke of Bed- 
ford and S. Pkkering. John Murfay^^>-CcnUm and 
their Characteristics, C. C« Rogers. Oxford Unhar- 
sity Press.— Effects of the Great War upon Agricul- 
ture in the United States and Great Britain, 

B. H. Hibbard; United Sta4es Forest Policy, J, tse. 

ANTlIKOrOLOCV ANh ARCHJBOtOOY 

W. K, Harrison (/^suneb) — Pre-PalseoUthic Man, 
J. Reid Mcir. Huichinson and Co . — ^The Ruiot^ 
Cities of Northern Africa, Dr, R. Sturxenbedeer, 
illustrated. MacmiUan and Co., Ltd.— An Introduc- 
tion to Anthropology : A General Surv^ of the Early 
History of the Human Race, Rev. E. O. James; Tlie 
Ila-Speaking Peoples of Northern Rhodesia, Rev. 
E. W. Smith and the late Capt. A. M, Dale, 2 vols., 
illustrated; Among the Natives of the Loyalty Group, 
Mrs. E. Hadfield, illustrated. John Murray, — Travris 
in Egypt and Mesopotamia in Search of Antiquities, 
1886- 1913 J Dr. E, A. Wallis Budge, 2 vols., illus- 
trated. Oxford Utiiverstly Prtss. — James Tod’s 
Annals and , Antiquities of Rajasthan, edited with an 
introduction and notes by Dr. \V. Croohe, 3 voIs„ 
illustrated. 

BiOLocy 

A. and C. Bloik, Lid.— Outlines of the History of 
Botanv. Prof, R. J Harvey Glbsdn. Cassell and 
Co., Ltd.- Under-water Glimpses of Animal Life, 
Dr F. Ward, illustmted. Constable and Co , Ltd -7 
'fhe Sea Fisheries, Dr. J. T. Jenkins, illustrated. 
Hodder and Siou^ton, — Applied Botanv, G. S. M. 
Ellis, illustrated (The New Teaching Series of Prac- 
tical Text-books); The Book of a Naturalist, W. H. 
Hudson; The Mastm Wa^; The Sacred Beetle; ITi© 
Sto^ Book of Birds and Beasts ; and The Story Book 
of Science, each by J. Henri Fabre, translated by 
A. Tclxeira de Mattos. Henry Holt and Co. (New 
Vorfe).— The Development of the Chick, Prof. F. R, 
Lillie, new edition. J. B. Lippincoti Co.— In Mono- 
graphs on Experimental Biologv and General Physio- 
logj ' The Nature of Animal Light, Prof. E, Newton 
Harvey; The Chromosome ITioory of Heredity, Prof. 
T. H. Morgan; Inbicedlng and Outbreeding: Their 
Genetic and Sociological Significance, E M. East and 
D. F. Jones; Pure Line Inheritance, Prof, H. S. 
Jenningft; The Experimental Modification of the , 
Process of Inheritance, Prof, R Penrl; Jjocalisation 
of Morphogenetic Substances in the Egg, Prof. E. G. 
Cpnklin ; Tissue Culture Prof. R. G, Harrison ; 
Permeability and Electrical Conductivity of Living 
Tissue, Prof. W, J, V. Osterhout; The Equilibrium 
between Acids and Rases in Organism and Environ- 
ment, Prof. L. J. Henderson; Chemical Basis oi 
Growth, Prof. T. B. Robertson; and Co-ordinatior 
in Locomotion, A. R Moore. Longman.^ and Co.-r** 

A Naturalist’s Sketch Book, A. Tborburn^ illua 
trated. Metht^ and Co., Ltd , — Iron 'Bacteria 
D. Ellis, illultrated. Oxford ilnivetniy Press.— 
Fungal Diseases of the Common Larch, W. E. Hilw 
Illustrated. Bernard Quaritch, Ltd.- -^Essays In EaA) 
Ornithology. ]. R, M^lymont, illustratflri.'' G, Bout 
ledgs ona^Soni, Lid,— The Wonders of Insect Life. 

T. H. Crabtree, Illustrated. 5.P.C.JC.— Jose^ Dakor 
Hoedeer, Prof. F, O, Bower (Pioneers of Progress ; 
Men of Sewnoe). IFftherby And Co.-M GeeigraphRa] 
Biblkigraphv of British Ontithok^. H-ICirks Swagn. 
W. h! Mullens, and P, jourdalns A Hind 
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hock to the V^ntebmte Fauna of North Wale*, H. £. 
Forrest; The Krdt of France, C. Ingram; A Prac- 
tical Handbook of Britlih Birds, in parts ; Monograph 
of tile l^asantsy W. B«»be, vol. ii. 

, CHKIUSTRy. 

BoUUh^B, Tindoll, and Cox , — In the Industrial 
Chmittry Series: Explosives, £. de Barry Barnett; 
The Industrial Gases, Dr. H. C. Greenwood; Animal 
Protelds, H. G. Bennett; The Carbohydrates, Dr. S. 
Rkleal; Fats, Waxes, and Essential Oils, W. H. 
Simmons ; Silica and tlie Silicates, J . A. Audley ; The 
Rare Earths and Metals, Dr. £. K. Rideal; The 
Iron Industry, A. E. Pratt; The Steel Indubtry, A. E. 
Pratt; Gas-Works Producu, H H. Gray; OrguniL 
Medicinal Chemicals, M. BarrowcUH and R H. Carr; 
The Petndeujn Industry, D. A. Sutherland; Wood and 
Cellulose, R. W. Slndall and W. Bacon; Rubber. 
Resins, Paints and VamUhes, Dr. S. Ridf^at, and 
Economic Fuel Production m Chemical Indu&trv, Dr 
H. S. Taylor. G, Bell and Sons, Ltd,— Notions 
fondamentalcs de chimie organique, Prof. Moutou, 
translated. /. and A, Churchtll -A Dictionary of 
Explosives, A. Marshall, and a new edition of Quali- 
tative Analysis and Practical Chemistry, adapted for 
use in the Laboratones of Colleges and Sihuols, Dr. 
F. Clowes and J. B. Coleman. Constable and Co., 
Lid.— A Treatise of Electro-C'hemisti v, edited by 
B. Blount ; O/one : Its Properties and Uses, Dr. 
E. K. Rideal; The ProfessTon of Chemistry, R B, 
Pilcher; Problems in Physical Chemistry, E D R. 
Pridcaux, new (*ditlon; Fuel, Water, and (»as Ana- 
l^is, J. B. C. Kershaw, new edition, illustrated. 
fioMer and S taught on. from the In- 
dustrial Standpoint, P C. L Thorne (The New'Ieach- 
^,ing Scries of Practical TexUbooks); A Foundation 
Course in Chemistry for Students of Xgriculluie 
and Tcchnologv, J W. Dodgson and J \ Murra> 
Henry HoH and Co. (Neto Forfe).— College Text- 
book of (^hemistiy, Prof. W. A. Noyes; Laboni- 
tory Exerciseb in Cheinistr>, C K. Dull; Manual 
of ('lassrooni Exercises in Chimistr>, Profs W A. 
Noves and B. S. Hopkins, new iKiitlon } B Li/»- 
pincott Co, — The Analysis of Minerals and Ores of 
the Rarer Elements, Dr W, R. Schoellcr and A. R, 
Powell. Crosby Lockwood and Son — Animal and 
Vegetable Oils, Fats, and WaXes . Their Manufac- 
ture, Refining, and Analysis, Dr. G. Martin; Applied 
Chemistry for Technicnl Students, Dr C. K Tinkler 
and H. Masteis; Practical Leather Chemistu, 
A. Harvev; Industrial and Manufacturing Chemistry, 
Dr. O, Martin and others, Organic, new cMlition, 
Illustrated. Lonfpnans and Co -In Monogrnohs on 
Industrial Chemistry: Synthetic Colouring Matters 
Sulphur Dyes, Prof. G T. Morgan; .Synthetic Colour- 
ing Matters: Vat Colours, Prof Jocelyn F Thorpe; 
Naphthalene, Prof. W. P. Wynne; Synthetic Colour- 
ing Matters* Azo-Dyes, Dr. Francis w Kav; Ctilisa 
tion of Atmospheric’ Nitrogen : Synthetical Production 
of Ammonia and Nibic Acid, Prof A. W Crossle\ ; 
Cement, B. Blount; The Principles and Practice of 
Gai-purification. E. V. Evans; RefractorieK, Dr 
J. W, Mellor ; Ozone and Hvdrogen Peroxide : Thetr 
Properties, Technical Production, and Applications, 
Dr. H. V- A. Briscoe; The Nickel Industry, W O 
Wagner; Ollulose-Silk, C. F. Cross; The Electric 
^c in Chemical Industry, Dr. J. N, Pring; By- 
product Coking Practice, K. Bury ; Organic Synthetic 
Reactions; Tlicir Application to Chemical Industry, 
Ptet, J, B, Cohen: Synthetic Colouring Matters- 
Triphenylfnethane Dyes, Prof. R, Robinson; Svn- 
thetic Colouring Matters : Anthracene and Allied Dve- 
stuffs* F. W. Atirk; Synthetic Ctrfourifu? Matters: 
AerMbe and Xanthene Dyestuffs , *]Pr. J. T, Hewitt; 
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Synthetic Colouring Matters : Azlne and Oxazine Dye* 
stuffs, Dr. J. T. Hewitt; Synthetic Drugs: Local 
Anmthetics, Drs. W. 11. Hurtley and M. A. AVhlteley ; 
Plantation Rubber, G. S, Whitby; Margarine and 
Butter Substitutes, W. Clayton; Lead and its 
Compounds, Dr. J. A. Smythe; and Corrosion and 
Decay of Metals, Prof. D. H Desch. Maemdlan and 
Co, Ltd. — Alcohol: Its Production, Properties, 
(.'‘hemistry, and Industrial Applications, with Chapters 
on Methyl Alcohol, Fusel Oil, and Spirituous Beverages, 
C Simmonds, illustrated Methuen and Co., Lid. — 
Kvorydav Chemistry, W Robinson ; Chemlstrj^ for 
Public Health Students, G. Jones G. Rouiledge and 
Sons, Ltd, — Chemical Industries (Industrial Supremacy 
Books) Seeley, Service ^ and Co , Ltd.™ Chemistry 
and its Mysteries, C. R. Gibson, illustrated 

Enginksrino. 

Edwara Arnold. — Modem Ro.uls, II. P, Boulnuis. 
Benn BroK , IJd . — EIcctni Switch and Controlling 
Gear, Dr Canard; Ihe Electric Handling of 
Materials, II II Broughton, 4 vuls., illustiuted; The 
Design of Model \eroplanes, F J Camm, illustrated. 
Cassell and Co., Ltd.— Electrical Engineering, 11. M. 
Simmons, revised by A, H. Avery, in fourteen parts. 
/. and A. Churchill — ^Thc Mechanical Principles 
of the Aeroplane, Dr. S. Biodetsky. Constable 
and Co., Ltd.— Hot Bulb Oil Engints and Suit, 
able Vessels, W. Pollock, illustrated; The Internal 
Combustion Engine, IL E. Wimpeiis, new edition; 
Locomotive \ . lives and Valve (lenis, j. H Yodei and 
(f. B Wharen, iUustratf*d; Handbook foi the Care 
and 0[>tiration of Naval Maihinm, Cotiidt H C 
Dinger, new edition. Hodder and^ Sfou(*hion - 
Foundations of Fngineoring. VV H. Spikes (The New 
Teaching Series of Prartit.il Text-books); \eiial 
lianspott, G. H Thomas; .\pphod A< ro-T^nanucs, 
Cf F. Thompson illustrated; Steam Engine Troubles, 
fl Hanikcns; Model Making Including Woikshop 
i’raitice, Design, and rimsinution of Models, edited 
b\ R F Yntes; Gasoline Engines • Their Operation, 
Cse. and Care, A H Verrill; \meric«n Sfafionarv 
Engineering, W E. (‘lane; .\utomobilo Welding with 
the* Oxy-aceG lene Flame, M K Dunham; Plain 
\nswers to Direct Questions on Steam, Hot- water. 
Vapour, and Vacuum Heating Practice, A. G King; 
Modern Machine Shop Construrtion Equipment, and 
Managemrnt, O. E Periigj) Croshv I.ockwood and 
Son —The Engineering workshop Handbook, R. J. 
Pull; Motor-Car C.nn-thism, J H Knight, new 
edition; Streamline Kile Balloons: Design and 
StabiliG, ^Mth I’scful Tables, Aoioeautical nnd 
Mechanical Fonnulae, Capt. P, II Sumner; En- 
gineer’s Year Book for iqao • Comprising Formulae, 
Rules, Tables, Data, and Memoranda, forming a Com- 
pendium of the Modem Practice of Civil, Mechanical, 
RlertriCHl. Marine, Gas, and Mine Engineering, 
H. R. Kempe and oiherB. Lonji^mofM and Co.-— Ships’ 
Boats . Tiieir Qualities, Construction , Equipment, 
and Launching Appliances, E W. Blockstdge, illus- 
trated ; Efficient Boiler Management : With Notes on 
the Operation of Steel Ke-heating Furnaces, C. F. 
Wade; Principles and Practice of Electrical Testing, 
as Applied to .apparatus, Circuits, and Machines, 
R. G. Allen; Telephonic Transmission. Theoretical 
and Applied, J G. Hill, illustrated; Applied Aero- 
Dynamfcs, L. Bairstow, illustrnted; The Design of 
Screw Propellers, with Special Reference to their 
Adaptation for Aircraft. H. C. Watts. Methuen and 
Co., LM.— The Engineering Draughtsman, E. 

Rowarth. Sir Isaac Pitman and Sons, Ltd.-^as 
and Oil Engine Operation, ]. Oklil; Aeronautical 
Engineering, A. Ktefnin; and new editiema of 
Mmem Itiuminantf, L. Caster and J. S. Dow; Elec- 
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tnctl Eoginrar*^ Pocket-Book* and EletnentatY Aero- 
nautlcfl^ A. P. Thunton* C, RouiUdgt and Sons, 
Lid.— Civil Engineering ; M^^uinlcal Engineering ; 
Electrical Engineering; Chemical Engineering (Induc- 
trial Supremacy Bom). l/nttNrfrtly Tutorm Prm, 
Lld.--nAlternating Current Electrical Engineering, 
W. T. Maccall, John Wdtf and Sontr inc. {New 
York), and Chapman and HaU, Lid.— Topographic 
Maps and Sketdi Mapping, Prof. J. K, Finch ; HM- 
way Inspectort' Handbook, P. Hubbard; Mechnn&d 
Draftir^ Manual, C. B. Howe; Engineering Educa- 
tion : Euaye for EngHeh, select^ ana edited by Prof. 
R. P. Baker; and a new edition of Principles of 
Reinfoiced Concrete Construction, Dr. F E. 
Tumeaure and Prof. E. R. Maurer. The Wireless 
Press, Ltd —Telephony without Wires, P, R, Coursey ; 
Alternating Current Work, A. Shore 

GbOGKAPHY and TaAVKL. 

George BeU and Sons, Ltd, — Elementary Geo- 
Prof. W. P. Milne and J. Milne, 
r and Sioughian.— Geography of Commerce 
and Industry, R. S. Bridge (The New Teaching Scries 
of Practical Text-books) Longmans and Co , — 
Wanderings and Memories, J G Millais, illuMrated 
Macmillan and Co,, Ltd — Ihrough Deserts and Oases 
of Central Asia, Miss Ella Sykes and Brlg.-Gen. Sir 
Percy Svkes, illustrated: England, edited bv F. Muir- 
head (The Blue Guides); Highways ond Bvwavs in 
Northumbria, P. A. Graham, illustrated by Hugh 
Thomson (Highways and Byways Series) ; The Hand- 
book to Cyprus, H C. Luke and D. J. Jardine, new 
edition. Methuen and Co,, Ltd, — On .Molne Heights 
and British Crags, G. D. Abrahami^ illustrated, l/dl- 
verstty of London Press, Ltd — ^Thc Teaching of Geo- 
g^h^, Miss A. Booker (The Educatir n of trie Future 

Geology, Physiography, and Mineralogy, 

/, Jlf. Dsnl and Sons, Lid.— The British Coal 
Industry, G. Stone Henry Holt and Co (New York), 
— Physu^aphy, Advanced Course, Pi of. R. T Salis- 
bury, new edition. T, Murby and Co — ^An Introduc- 
tion to Palasontdogy, Dr. A, M, Davies ; Petrographic 
Methods and Calculations, Dr. A. Holmes; A 
Nomenclature of Petrology, Dr. A Holmes, John 
Murray. - Manganese Ores, H Curtis; Tin Ores, 
G. M. Davies; Tungsten Ores, R. H, Rastall and 
W. H. Wilcockson John Wdey and Sons, Inc, {New 
York), and Chapman and Hall, Ltd — Prospecting for 
Oil and Gas, L. S. Panyity. 

Mathematical and Phasitai Science. 

Cambridge Unwerstty PrMi.— Infinitesimal^ Cal- 
culus, Prof. H Lamb, new edition; Plane Trigono- 
metry for Secondary Schools, Dr C Davison. 
Constable and Co,, Ltd — Elemcntaiy Plane Trigone- 
metry, H. E. Pi^ott; Elementary Mathematics, I. 
and 11 ., H. E. J.Xurttffl. Hodder and SiouEhton^ 
Mathematics of Business and Commerce, O. H Cocks 
and E. P. Glover; Everyday Mathematics, F. Sandon; 
The Mathematics of Engineering, S, B. Gates (The 
Hew Teaching Series of Practical Text-boo^. 
Longmans and Co,— Elements of Vector Algew, Dr. 
L. Sllbcrstein ; Mensuration for Marine and Mechanl- 
cal Engineers (Second and First Class Board of Trade 
Examinations), J. W. Angles; The 
Phyrica, Dr. R. A- Houstoun. Open Court Polishing 
Co.— History erf the Theories of Limits and guidons 
fttrni NewWn to Woodhouse, Pnrf. F. Cajtrf (Open 
rf:ottrtClaseics). Seeley. Sendee, and Co,, 

Is Electrieftv?, C. R. Gibson, illustrated. ■S.FiC-K.— 
HemM. Rdv. H. Maephereon (Pioneers of Pro- 
gftee: Men o( Science). VnhersBy Tutorial Press, 

!^p. ? 6 oy, VOL. 104] 


Ll4.— Magnedam md Elaotrid^, > intwiiM^aW. 
Baiunr; School Gcomat( 7 » Matitolatloil oditiaa, 
tvoriunan and CracknoU} Socond Couiw ]n Matbc« 
matica for Todinical Students, Hater and Stuart; end 
a new edition of First Course in Mathemadca for 
Teclinicai Students. John WiUy mid Sons, Jnc, 
jNew yofbh and Chapman and HdU, Ltdr—A Kinetle 
Theory of Gawa, Li^da, and Intermediate Sutca of 
Matter, Dr. K. D. Kleonan. 

Medical Sgibncb. 

Edward Arnold.— A Physician in France, Maj... 
Gen. Sir Wilmot Hernngham. G. BeU and 
Sons, Ltd, — Card Test rfor Colour-Blindness, Dr. 
Fa Ws Edridge-Green. CasseU and Co,, Ltd.— 
In the Englisn Public Health Sei^s : Tto Story 
of English Public Health, Sir Malcolm Morris; 
Housing and the Public Health, Dr. J. Robertson; 
Food and the Public Health, Dr. W. G. Savage; Thk 
Welfare of the Expectant Mother, Dr. Mary Scharlleb; 
Infant and Young Child Welfare, Dr. H.^Scurfleld; 
and The Welfare of the $c 1 k>o 1 Child, Dr. J. Cates, 
/, and A, Churchtli. — The Principles of Ana* 
tomy as seen in the Hand, Dr. F. Wood-Joaes* 
Constable and Co,, Ltd, — Sir Victor Horsley; A 
Study of his Life and Work, S. Paget, illustrated; 
The Great Wat and the R A.M C., Lt.-C^l. F. E« 



—Groundwork of Surgery for First Year Students, 
A Cooke W, Hetnemann (Medical Books), Ltd,—i 
The Medical Prevention of Venereal Disease, Sir 
Arrhdall Reid; The Clinical Aspect and Treatment 
of Venereal Disease, J. E. R. Mcuonagh, illustrate ; 
Diseases of the Throat, Nose, and lEar, Dr. D, 
McKenzie, illustrated; Home Exerdies for Spinal 
Cuivaturc, R T. Timbcrg, illustrated; X*rav Ob- 
servations for Foreign Bodies and their Localisation « 
Capt H C, Gage, illustrated; Anmthe^la in Dental 
Surgery, Dr* T. D, Luke and J. S. Ross, new edition, 
illustrated. Longmans and Co —The Feeding of 
Nations A Study in Applied Physiology, Prof E. H. 
Starling, being the OHver-Sharpey Lectures given at 
the Royal Col&ge of Physidans, London, lune, 1919; 
The Plmlolo^ of Muscular Exercise, Prof F. A. 
Bainbridge, illustrated ; The Principles of Child 
Physiology, Pure and Applied. Dr W. M. Feldman, 
illustrated Mocminofi atid Co., Ltd, — Essays on the 
Surgery of the Temporal Bone, Sir Charles A. Bal* 
lance, with the assistance of Dr C. D. Green, s volori 
Illustrated. Methuen and Co,, Lid, — ^A Text-book of 
Hygiene for Training Colleges, M. Avery, illustrated. 
MtUs and Boon, Ltd, — ^The Problem of Nervous 
Breakdown, Dr, E. L. Ash, Oxford Unhmity^ 
Press.— Medical Science • Abstracts and Reviews, pub- 
lIsM for the Medical Research Committee (NaBonal 
Health Insurance); The Heart and the Aorta, Drs, 
Vaquez and Bordet, translated by Dr. Hond) ; Patho*' 
togv of War Gases, Dr, M. C. Wintemltx (prepared 
under the direction of members of the Yale Labora-^ 
tories). 

. * Mbtallurot. 

Constable and Co,, Ltd, — Malleable Cast-Iron, S. 
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(New York), and Chapman and HaU, Lkl,<p-TM 
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AddldH, F. Hd Fobca. Wiiherby atuf Cgl— MeUrtHO* 
logy for NRp P. W. Homer. ^ 
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Education of the Future Series). 


Tbcunolooy. 

CasseU and Co., Ltd.— Small loathes; Making and 
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The Motor Mechanics^ Handbook, G. W. Watson and 
F* H* Rogers, new edition, illustrated. Constable and 
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KeciMs for (Told Plate, Clasp*, and Solders, 
C. Hunter. ,Sir Isaac Ptfman and Sons, Ltd. 

^^bestos, A. L, Summers ; Zinc, T. E. Lones 1 
and Cordage, T. Woodhouse and P. Kilgour 
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triw: A Complete Manual for Pottery, Tile, and 
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A B, Searle, new edition. 


THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION E. 
gbooraphy. 

Opening ADORKSb uv Prof. L. W. Lvdb, M.A., 
Prpsidrnt of the Sbchon. 

The International Rivers of Europe. 

This subject was chosen before the publication of 
the Treaty of Peace, and was dictated by a wibh to 
combine my geographical creed with the political 
conditions of an '"Americanized" Europe. The 
Treaty embodies so many of the principles which I 
wished to emphasise that my treatment should 
perhaps now be rather historical than political. 

My geographical faith is in Outlook; the jargon of 
to^yls about I^eagues of Nations. This is the day 
of nations and nationalities, and geographers must 
rejoice in the fact, because civilisation depends on a 
blend of varied influences — each an individual element, 
a genius loa — and the triumph of nationality must 
curb that tendency to a drab cosmopolitanUm which 
would crush out all such variety. But those varied 
influences cannot blend into a progressive civiUsation 
unless they have all jpossible facilities for friendly 
meeting; for instance, international rivers zhould not 
be, like international finance, anti-national, but really 
inter-national, ‘‘between nations," common to all 
nations, and encouraging the friendly meeting of 
diverse political elements and ideas. Liberty always 
makes for differentiation— in nations as in individuals ; 
and if our international intercourse becomes really 
"free," the desired variety is guaranteed. 

That is why I should like fo press tiic truth that 
Outlook is, or ought to be, the motto of geography. 
It is so for many of us, and it ought to be for all. 
But the word covers both a process and an objective. 
The outlook is essentially over big Mother Earth ; the 
process is visualisation— the picturing of forms and 
forces, places and peoples, beyond me horizon, all 
possible horizons being included in the one great unit 
of the globe. But the geographical Interaction of the 
man and the place cannot be dissociated — least of all 
in political geography — from the historical inter- 
dependence of group and group. Both alike are con- 
cerned w^ith progress. We want to know, therefore, 
tiw whole simple truth— what the particular features 
and phenomena mean as world-features and world- 
phenomena, not what special meaning can be read 
into them, or extracted from them, by some local and 
Interested political unit. Geography Is, first of all, 
the visualisation of the world and the relations of 
the various parts of that world. 

Now, the one predominant feature of the earth's 
surface is not land, but water. Nearly all Inter- 
national pr<^lemt to-dav have to do, exptldtlv or 
Implldtly, sdth the ocean, ie. with access to dieap 
water transport on the medium which dbvers three- 
Quarters of the whole surfeoe of the earth. Even 
the problem of Alsace-Lorraine, Itidf partm>s purdy 
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a land problem, conoeala-^-eipeciaQy from the Swita 
point of vtew-^a oroblexn of access to the sea; and 
the problems of Poland, of Italy, of JugOiSlavia, are 
obviously sea problems, or sea problem very slt^htiv 
disguised. 

It is a truism that the ocean attracts rivers and 
their trade and their riverine population Industry, 
commerce, even culture, have been starved and stunted 
in various parts of the world by lack of easy acccs* 
to the sea. Even your League of Nations idea has 
more than once approximated to a substantial fact- 
round the Mediterranean and round the !Mtic, facili- 
tated by Inter-national or inter-racial rivers. TTie 
Hanseatic League was essentially based on the rela- 
tion of a number of more or less navigable river* to 
an inland sea, and that was why it came to include 
such distant ''inland" mcmbcix as Bnslau and 
Cracow 

Accessibility is now more than ever before a 
supreme factor In all cultural and economiL develop- 
ment, and rivers are still the chief natural inter- 
mediaries between land and sea. The first teal Inter- 
national attempt to solve the problem of international 
rivers followed the victory of sea-power over the 
France of Napoleon the Great, the second has fol- 
lowed the victory of sea-power over this would-be 

Napoleon of Prussia. 

Now, I submit that to many of us the mere word 
"river'* by itself suggests, at once and primarily, a 
physical unity — no doubt, with some variety of relief 
and clhnate — and that on this physical uni tv we are 
prepared to sanction some social and economic, and 
even political, unitx But directly you add the 
qualifying "international," the sugg*^Hon changes; 
the adjective raises a picture not of local features, 
but of regional relations 

In recent years I have pleaded for the use of rivers 
as political boundaries- on the ground that thev 
clearlv separate lands without at all separating 
peoples except in time of war; wo want to preserve 
the valuable variety of political and cultural units, 
but to draw the various units together Our object 
Is unity, not uniformiU The proposal has been 
objected to— even bv some who are not st heart hos- 
tile to the idea of fostering all possible aids to the 
easy, honourable, friendlv intercourse of pooples--on 
the ground that livers shift their courses Thev do, 
and trouble has come of this in the past, political 
trouble as well as economic The Missouri was a 
fertile source of fntei -State squabbles. Bui no normal 
person would choose a mud-carrier, like the Missouri, 
as a political boundary unless there was marked differ- 
ence of racial type or nationality nmning approxi- 
mately along the line of the river. In fact, 1 would 
suggest that the troubles along the Upper Missouri 
were really due to the fact that the river was nowhere 
nn Inter-State boundary, and therefore each State 
claimed the right to monopolise it in the prticular 
section If it lad been an intcr-State boundary from 
the first, such a dalm would have been obviously 
absurd And it wras the iniquity of the claim to 
monopoly that forced the United States, as similar 
conditions forced the Auttralian Commonwealth, to 
take over the oontrol of the Inter-State rivers. 

The principles behltid the control are significant. 
Thus the Murrumbidgee is entiirdy wHhin New South 
Walee, as the Goulbum is endidy within Victoria; 
but the Murray is an Inter-State rivav 4 n ei double 
i 6 nse» aettnjl as the boundary between New South 
Walee and Victoria, and emptying through South 
Auetrafia- New South Wdes has entire use of the 
Mwruntbidijee, and Victoria of the Goulbum. but the 
whole vdkDm of the Murray up to normal low-water 
level Is Wt to South AustrgHa. In Bttfope navigation 
is usually fisr mofe important t^an irrigation, why 
wn a66?, VOL, 104] 


ritould not Europo enretae rimilor control .over dM 
navigable rivers of Europe? 

For, geographically, great navigable rivers ace 
essentiaily a continental feature, Le. mdly a worU 
feature, for all major continental feature most be 
includ^ in a survey of world futures, even If they 
are minor world features; and the world can recotf- 
niee no right of a pdltical unit to regional snonopw 
of the commercial advantages of sudi a feature to the 
disadvantage of other pditical units-^ast of aft. 
others in the same region. As with the irrigation 
when a river is obvipusly and entirely within an area 
where identity of culture and sentiment prodaims a 
natural or national unit, then that unit has a dalm— 
even if it should prore impolitic td press it— to some 
monopoly of the ladlitics afforded by that river. But 
when the river runs through or between two or mom 
su^ natural or national units, f.s. Is really inte^ 
national, one of the units has no dalm to any mono- 
poly against the other or others 
It was reasonable that expanding Prussia should 
get to the mouth of the Elbe, and it was certain that 
Holstein had been both a fief of the Hdv Roman 
Empire and in the German Confedcradon of 181,1;, 
and that succession In Holstein could not go in the 
fem«ile line It was equally certain that Schlessdg 
had never been In either the Holy Roman Empire rr 
the German Confederation, and that succession In 
Schleswig coidd go in the female line TTie reason- 
able si*quel in 1^4 would have been for Prussia to 
purchase Holstein from Denmark, and share the 
facilities of the international river 
One ^ould not expect such a view to be taken bv 
a Prussian, but that was the actual principle laid 
down bv France nearly one hundred vears earlier* 
The famous Decree of November 16, 1792, asserted 
that.— “No nation can, without injustice, claim the 
right to occupy exclusively a river-channel, and to 
prevent the nparian States from enjoying the same 
advantages Such an attitude m a relic of feudal 
slavery, or at any rate an odious monopoly imjiosed 
b\ force " This was not mere talk It was fol- 
lowed in 1793 by the complete freeing of the fWieldt 
and the Mouse to all riparians — France herself being 
a riparian in each rase, for the Scheldt was naturally 
navigable up to Valenciennes Somewhat similar 
rights were extended in t 705 *0 rloarians on the 
Rhine— France herself, of course, being again a 
riparian: and In 1797 the freedom was extended, so 
far as France wav concerned, to the ships of fordgn 
nations, though Holland was able to make the privi- 
lege valueless 

The original Decree had not pressed the nredsc 
question of Intemationality But if the general prin- 
ciple holds— that a grwt navigable river cannot be 
monopolised by a single political unit against 
riparians, even If thev are its subjects and of alien 
"race," still more must it hold when the rtver Irt 
question is fullv International, flowing through or 
between two or more States. Of course, the EWnO, 
Danube^ and Vistula do both. 

As a matter of fact, In Europe this prloctple hat 
been generally accepted for the last centurv except 
bv Holland Prussia and Saxony agreed about m 
Elbe in iSiq, and the agreement was extended ^ 
Austria^ Hanover, and Denmark In Pn^ria. 

Hanover, and Bremen made k similar agrement 
about the Weser in 18^3; and Soain and Portugal 
made similar agreements about the Tm<us and the 
Douro in ^ and 1835. Holland, hdwwver, Ms^a 
toroMied record* at ^ 

One bak not «n efom ^ OMk* 

an-otfant Ganaan demand tUte “;«Wl ««« 

not ba allowad Intardwa with tba «T , 
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|Hwt fi0t|onS) leASt of all with that of tho greatest 
« Hatioiaii’' and that HoUand» simply on the ground 
Of her small siae^ should be robb^ of her three 
astuaries in the interest of Germany. But neither 
Urn one an o^om of sympathy with the Dutch habit 
of taking advantage of that small size to behave in 
a mean and unreasonable way on the assumption 
that no Power except Germany would use force 
against such a little people. I would tike to illus- 
trate tbe position by an analysis of the problem on 
a canal, for one must include straits and canaU with 
rivers. Their Inclusion may invt^ve some difficultv, 
but in the most serious case the diiTicultv is already 
largely solved. I refer to the Panama Canal during 
the second year of the war, when British shipping 
was exactly half as large again as U.S.A. shipping, 
amountlr^ to very neany 43 per cent, of the whole 
tcafhc The total result of the war, however, has been a 
of more than 5,300,000 tons of British shipping, 
involving a reduction of 135 per cent, in our can\ing 
power at sea, while the iT.S A. tonnage has increns^ 
by nearly 6,730,000 tons, t.e, an increase of 382 1 
pw cent, in the U.S.A. sea-going tonnage (June, 

1 ) 

'file case which 1 piopose to anaKso is that of the 
Temeuzen Canal, and I wish to press it with all 
possible emphasis, because it shows a typical case of 
quite natural -and, therefore, almost paidonabic- ^ 
human selfishness, and its supporters are guilty of an 
extraordinary blindness to their own oierTanlile 
advantage, 

Ghent is the second port in Belgium and the hist 
industrial town in Flanders. In the davs before 


separation of the two countries it was connectcfl with 
Terneuzen, i.e. “open-sen “ navigation on the Scheldt, 
by a canal twenty miles long, of which rather mon* 
than half was in “Belgian ’* and rnllier less than half 
in “Dutch ” territory, the ncturil sea tonnection being, 
unfortunately, in the Dutch territory. 

.\t the time of the Franco-Frussmn War the Bel- 
gians decided to enlarge the canal, but had to tcuisfe 
eight years in obtaining the consent of the Dutch 
to the undertaking. Even then the consent wair given 
only on the condition that the Belgians should pa\ 
for all work done by the Dutch, give an annual guint 
of some 13.000I. for the upkeep of the now w»orks, 
and grant Terneuzen reduction of rates on Belgian 
railways! Some twenty-five years later it Ixramo 
neoessary again to enlaige the canal, this was begun 
in 1895 on condidon that Belgium again pdid all the 
cost, that the Dutch had the right to close the locks 
“whenever Ihev deemed it useful to safeguard Dutch 
interests,*’ ana that various other concessions were 
granted, e,g, about the Antwerp-Rozendanl rallwnv; 
and the complete agreement was signed in iqoz. The 
total cost was r,6oo,oooZ., a large proportion being 
spent oti the canal ^rt at Temetueen; but the con- 
trol U entirely in the hands of tbe Dutch ; the Belgian 
part of the canal is both broader and deeper than 
tbt Dutch part, and larger Belgian boats even 
now cannot reach TemCuzen ! That Is to sav, after 
all the cost, the concessions, the delay, etc., the trade 
of Ghent is still hampered and may cut off at anv 
moment. Of course, the stupidity of the Dutch in 
thtto crippling their own trade is unpardonable; but 
,w|iat about ^Mum? Even then her boats have onlv 
readied the 5 »cheld^*a river of little use to Holland, 
hot vtal to Belgium. 

The case la Important, because the two nations 
hfcet Hvad together in pMce in spite of the serious 
*^faitemationa! servitude ” of Belgium, and because 
pmCtkally everyiMng that Holland has done has been 
qidta Iggal. dohn ttat “Belgium has 

abdohue f reedom of naviga^ that “ Bel- 
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glum has in no way been made to feel that she had 
to use the waterway of a neighbour to get access to 
the s<»’*; and tliat “Holland has been perfectly light 
in asking Belgium to pay for improvements on a 
c^al which admittedly (I) serves almost exclusively 
Belgian interesu.“ To a Beldan this is mere 
mockery. And I submit that, if wlgium hat to pay 
almost the entire cost, she ought to have also almost 
the entire control; that the traffic Is very profitable, 
the tonnage of Temeuzen being relatively larger than 
that of any other Dutch town, even Rotterdam ; that 
part of the cost has been due to the canal having 
tonned^ part of the Dutch pdder system; and that, 
under international control, the total cost would have 
been met out of the profits on the traffic. 

Further, 1 submit that, although the waterway was 
originally not artificial at all, but n distributary of 
the L\s, navigation has not been free for Belgium. 
Facilities have been both denied and delayed. Denials 
havi* been rare; but the Dutch refused, in 1007, to 
forgo customs formalities on cargoes moving only and 
directly between Ghent and Antwerp, and they have 
refused to provide fog-signals or beacons at Ter- 
neuren. Preposterous delavs have been more or less 
normal For instance, the request about the customs 
was made in January, tqofi, and was refused in 
January, iqoy; a request for permission to dri*dge a 
sandbank, made on November ii, was granted on the 
following September 17; and another made on July q 
was granted on December 2. 

Kven the dimensions on the Dutch part of the 
canal have prevented any real fieedom of navigation. 
These dimensions were originalK agreed upon by a 
mixed bodv of experts, and arcepteil almost verbatim 
bv the Dutch Govoi ament in 1805 were 

modified in 1902, though the iqoi Convention was not 
ratified; and, thus modified, the scheme of i8<)5 was 
completed in iqio Now', under international control, 
it w'ould have been completed much sooner; all un- 
necessary formalities due to riparian soveieigntv 
would have been avoided; all nect'ssarv safety w'ould 
have been immedintelv provided for, r.g by dredging 
01 fog-signals; and all improvements would have 
been adopted on their merits In the absence of inter- 
national control Belgium has been subject, as T have 
indicated, to setious " international seivitude,” which 
has involved her m hcavv costs and continual annoy- 
ances Yet Holland has, practicalh fiom first to 
last, acted with perfect legalitv (I intcntionallv 
exclude the undoubted illegalltv of the dosing of the 
Scheldt in August, 1914, the transport of cxcewive 
quantities of sand and gravel for Gennan use during 
the w'ar, and the free passage through Linjburg 
granh^ to the retreating German armies.) But if the 
other things referred to are legal, it is high time that 
they w'ere made illegal 

It has been tvolcal. to^, that when the Dutch have 
granted anv facilities, it has been done by a specific 
treatv', Le, done as a matter of policy, not of justice. 
It was from this point of view that thev agreed to 
the I^k and the Waal being recognised as the proper 
mouths of the Rhine. This emphasis on pollcv rather 
than on justice has not, however, been confined to 
Holland, thou^^ she alone still adheres to it. In 
Europe, in America, in Africa, and even In Asia, there 
have heen, first, attempts to enforce a so-called poll- 
deal right of sovereignly against neighbourSt on 
the Mississippi bv Spain, on the St. Lawrenop by us* 
on the Amazon by Brazil, on the Zambezi bv For- 
tugal. and then special conventions somewhat on the 
lines of a treaty of commerce. Such treaties grant 
commercial faculties, and power of navigation is such 
a facility; but if the navigation la on a great con« 
tinental feature, such as anlntiematiotial rfvfr, surety 
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the particular ladlity ahould be admitted without any 
^>ecU] treaty* 

This claim ha« been epeddoally put forward on 
•everal occaetoni. For initanoe, by the Treaty of 
Paris (1763) we had the pnvtle^ Granted to us of 
navigation on the MiasiiMppi to the sea/* and **to 
the tea " meant **otU onto die sea.'* When the river 
pasted under the control of the United Slates, the 
conditions were altered. Spain had granted no such 
facility to thorn, and she claimed the foltUcal right 
to block the estuary against them, wnile Jefferson 
dalmed that they had a natural right to use the 
whole river, i.s. had such a ''right In equity, in 
reason, in humanity.** llie same question arose on 
the St. Lawrence, where we claimed the political 
ri^t to block the lower river against the United 
States in 1824. The cose ta speaally important 
because Adams at once admitted the poiiucct light, 
f.e. the riparian " sovereignty, " but claimed — as JeL 
toson had done— a naXwtal right to use the river 
Itself, a right whldi he based on necessity and on 
the support of the poUUcal Powers of Europe as 
formulated In many conventions and agreementb and* 
commercial treaties. 

There had been so many of these that it had 
become possible to generalise as to a common pnn- 
aple — really the pmciple of justice; and so the 
Treaty of Paris in 1814 and the Confess of Vienna 
had adopted the principle, and had passed general 
rules in sympathy with It — rules which have been 
applied to many rivers and even to canals, e.g. in 
the old Kingdom of Poland In the particular cose 
of the St. Lawrence the water right would not cover 
any right of portage; but, of course, the international 
boundary comes to this river from New York State 
below the last of the rapids. 

In 1851 Brazil claimed the political right to block 
the mouth of the Amason, but this was universally 
condemned as a gtoss mUuse of the right of riparian 
sovereignty, for the mouth of the Amazon Is so truly 
an arm of the bca that it separates two distinct faunas ; 
and, as the Plate was declared free in 1S53, Brazil 
could not in decency exercise her dubious "right.** It 
was not formally given up, however, until i^*, and 
It lies impiicitv behind the recent so-called "conces- 
sions ” to Bolivia. 

Portuguese law raised a similar difficulty in 18S3 
on the Zambezi Of course, Portugal was our oldest 
ally, and our relations were very friendly ; but, though 
she neither controlied nor traded with the interior, 
she claimed the political right to block the estuary 
against us, and we admitted the ^hheaZ right so far 
as to consent to her imposing duties — which, in 
theory, might have been prohibiuve of all trade. 

The Zambezi Is specially interesting because it was 
oonceme<l with one of the first of those iand-corridors 
about which there has beem so much discussion lately 
—the "Caprivj finger *’ Everyone except our lawyer- 
politirians knew the real object, the certain meaning, 
and the probable result of our conceding that strip to 
Germany --though most of us pictured German troops 
marching eastward along it to cut the "Cape-to- 
Cairo** route in Rhodesia, rather than Rhodesians 
riding westward into Ovamboland. But theoretically 
the Germans made a demand for access tO' navigable 
water on an International river, and w© recognised 
this as a reasonable demand, and granted it Here, 
agidn, we stand historkallv in a position of great 
nsorgj strength, Further, if we accept International 
lantLcorridors and international air-corridors, we 

r st accept aino international water-corridors, su<h 
a nsfvigable river or a narrow strait. 

I do hot want, however, to press an African 
eAimpie, partfy because I do want to repudiate 
©ntireiv the application of the Berfin Conference to 
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any rivers outside Africa. For in 1884 Africa wa* 
essentially a virgin continent, and its inhabitantt were 
completely ignoned— in theory by aJl the deilberators^ 
and in ^aedee also by the nation whl<^ had en- 
gineered the conference. For one cf Germany’s 
essential objects was to converge on the Congo, and 
squeeze out Belgian interests; and evendtally, to do 
that, she did not hesitate to employ the most un- 
scrupulous propagandists in this country ofv ** Congo 
atrodties.” It was, Ihereforer pnt of nw schem to 
^ess— what was ac^ted by the conference— that the 
Congo should be c^)en to all flags for all commerdal 
purposes, and that no ftptftan rlghU should be recog. 
nisM. It was equally tocher interest that the Infc^ 
national Cmnmlttce of Administration agreed vpcm 
should never be set up, and it never has oeen; and, 
of course, in 1911 she used the trouble wtuch 
had provoked in Morocco to acquire 100,000 squaiw 
miles of the French Congo, to that $ht becaim a 
territorial Power in the west as well as In the east of 
the Congo basin. 

The v^ole question has two a^>ect8— (i) the free- 
dom of the actual navigation, and (s) the administra- 
tion of the liver. The formeil is largely a matter bf 
equity, and so did not appeal to the Dutch or Por- 
tuguese lawyers ; the latter Is largely a matter of law, 
and has been much complicated by legal subtleties. 
But the two are closely connected, for the European 
rivers with which we are speci^ly concerned, all 
have a lower course over the plain and an upper 
course involved in the folds and blodcs of Central 
Eurq>e. They are, therefore, important in the one 
case merely as carriers by water, and— all things con- 
sidered, and in spite of superstitions to the contrary- 
are probably dearer as well as less flexible than the 
carriers by roil that cross them from west to east; 
thus the ^antity of foodstuffs that reached Berlin— 
or New Orleans— ly water in 1913 was quite in- 
significant In the other case, however, they are 
of supreme imjwrtance, for their valleys focus the 
whole commercial movement, e.g, of Switzerland, 
both by rail and bv water This puts the people of 
the upper rsvcr-basin commercially at the mmv of 
the holders of the lower ; at least a third of the Swiss 
imports before the war were from German v, and a 
fifth of the exports went to Germany— much, in each 
case, under what the Swiss felt ns “compulsion/’ 

In this particular case the people of the Rhine delta 
were also— poUtlcallv— at the merev of the Germans, 
For the natutal outlets of the Rhine basin, such as 
Rotterdam and Antwerp, had taken on naturally the 
international character of all great ports, while the 
river towns behind thorn, such as Cologne and FnAikp 
fort, were nurseries of intense national feeling, most 
carefully and criminally fostered by the Government 
with the declared object of presently imposing that 
“nationality** upon the “ internationalised *’ port. 
One way of entirely undermining a position offmhg 
such opportunities to the unscrupulous is intemationid 
control, with its impartial Improvement of the water- 
way on its own moriis. Thus !n 1913 nothing Hke 
f per cent of the navigation on the Rhine waa 
British,* while more than 6c per cent, was Dutch; 
but the deepening of 0ie Rhine up to Basel to admit 
sea-going vessds, 0 g, from London or Newcastle 
Would instantly free the Swiss from their slavtsK 
dependence on s.g. Westphalian coal. ^ 

It is the political aspect, however, rather than the 
economic that I want to press for the moment The 
economic aspect is useful onlv because it can be pre*^ 
sented mofp easily in a statistical (oem« wbflei^ 
hlstoric^thmigb equally. If not more. TlmmlnatUirff- 
cannot be apfdled to recent evbdts. Ijve wi see OqsT 
that Peter tM Great did not by wVA- 

{Ms} peo^ could get out tevia piily 


UCTOBICR l6, 1919] 

^ K“^SSf .-^5 

quantity of down-stream traffic U^g 
“>at of the u?: 

Wrtjm traffic {t.g. iron, cotton, olli), 

™«n‘i<»ed, with regard to 
Jibe and Wewir, Tagua and Douro, show thft ^ 
dcmof ^vigatlon has ^n granteti a traranable 

*"?"y fiviliscd Powers 
wough oven to tnia day Holland has Dcrslstentiv 

btedted progress by her stupid commercial 
Mr unique ^ Uon at thS mouths of rfhW and 

1*1? “■ential principles are 
the irrigation laws of Australia Ld tte 
ilSs"^ ®,**i“* everyone now admits that the 

Jffividual SUte cannot haw any local stonding anv 

sS^r"s^t?w Commonwealtl?’ aS 

‘ their sue or wealth or populnlion 

wSh tfc adva&s are 

with the upper npanans for irrigation as with th» 
low npanans for navigation. ® *'’® 

The se nous atoinlstratlve difficulties aie two- 

riparian sotcreignt, 

d»fer^t*rlve« conditions^ of 

- ^ paru of the same river- 

p®*^® Rhine 

^^Hwi^S'toT^.t *e 

“vcreignty. in the case of 

und« P“'’‘ “** world 

’Th!** thing ns ripanan 

P“hUc property, which had 

£? Rornlil?”’ ®"^,iyP«>ved; and' for this pur- 
p«^ the Romans exacted dues, which were st^nf 

^^e Frank! ™ ^ upkeep of the waferi-av. 

but t^ feiwi^i ‘ " 1 ®^ * K® “T ®'’ the Rhine, 

SntXJll?.. f^***"* ® horde of petty 

princelings— as impecunious as Gorman piincolings 

'’®rmQlly be^— who completely upset the old 
‘*"''*' 1 *^ publlr Into privare piopcrty, and 
a °l and toil. Unf^tunatch? 
5 hSIl“n 5 ^ iHa®?? ^®®“ho had been fiontiors for 
®«oc'ate<l with a stridiv miti. 
the legacy of this favoured the 

wS 2 u ‘a***^*’ ^ ®'"® to poison the 

25 . development ffiong both rivers, for they 

gw only the worst side of Roman civilisation. Now 
JTO must go back to the primitive conditions. If , n 
Int^ational nver IS a world feature, then its world 
raauon is the first consideration. In that rase 
gP*]?"® ““•* ttrferate representatives of the whole 
]iSr*' 5 j P®''ta of the world as are most 

gowned With the particular river, on the cxecutise 
for tnO administration of tfw river. In mo^t cases, 
tnOTBW, riparian KWreIgntv must be limited, even 
intt» int^ests ^ tha riparians themselves, for the 
^ non-riporiana on the executive may bo, 

I Danube, of the greatest value 

zSJ?!:*!. fnctlon amongst the riparians. Tn this 

reject Franco has played a most honourable part. 
jWwnuiy Mpported bv Britain, etpeciallv on the 
Austria tried to exclude Bavaria 
in^ the oeliberatlMa about the river, and to dominate 
m inttfnmte the representatives of the lower 
npana^. Inde^, It was onlv '• the dav before vester- 
gmrificarion of roadinrf the 
ygtn an dedaUm to ** exclude French and British 
TgjMtsyitetfvas frtm the Danube Commi^isfon on the 
gtamd that they Undent thO fShios of the more 
“P<hPtailt natlont from obtaining® of treat- 

iVhat grtiHr comtpliment ^eould have been 
4*00 foi ui? 

-WO; aa>7, vot. io<i1 


The fact only ^phasises the vital point referred 
to above, that difterent parts of the same river have 
different conditions and may need dilTerent treatment, 
t«. that even riparians have not all naturallv equal 
use of the nver, and that the strongest or the most 
favourably situ^ed can grossly misuse their oppor- 
tunities. The Dutch showed this on the Rhinoin 
i»i6, and the Austrians on the Danube In 1856. 
Obviously such differences are, in themselves, pot^. 
tiai causes of serious trouble; riparians have not neces- 
sarily and naturally real equality even when the 
executive insists of only one representative from each 
riparian State. The greater opportunities of expan- 
sion, political and economic, on the lower river may 
favour the giowth of a stronger Power; and the State 
with the largest share of the river or the best position 
on It has already an advantage over the otheih. For 
instance, the Dutch on the Maas and the Russians 
on the Danube have indulged in “voluntary nei^H- 
gence**; it was in this way that Russia blocked the 
mouth of the Danube, and that Holland made it im- 
possible for the Belgians to continue their commercial 
navigation on the Meuse down through Holland to the 
sea, though since the discoverv of roai in T-imburg 
the Belgians have -stupidly— turned the tables on 
Holland to some extent. \ low liparinn mav lib 
more monopolise or min navigation on the lower 
course of a river than a high riparian may poison or 
exhaust its upper waters. The river is a unit, and 
Its unitv is essential to the fulfilling of its duties in 
the e\oIution nt world commerce; and, therefore, it 
needs a unity of administration. This is best secured 
bv a commission of riparians and non-riparians, and 
such (Hmditions facilitate the use of a river as a 
political boundary. 

Nearly pH the important details involved in the 
intei nationalising of navigable rivers have been illus- 
trated alroad\ in the hi star) of Rhine and Danube, 
and in both cases France has been an admirable guide 
to Europe. On the Rhino, as I have mentioned, she 
abolished in 1795 most of the lestiictions which had 
made the river practically useless even to lipatiani; 
and that she was not "thinking only of her own 
intetests was proved by her attempt— defeated bv Hol- 
land— to extend the fiecdom Of the river to all nations 
in 1797 Again, in the Convention of Paris (1804) 
France enforced unitv of administration- sharing this 
with Germ.inv on the ground that the river was of 
special concern to herself and to Germany, as she has 
shated the administration of the Niger with us in 
recent years on the same ground. 

The Rhine thus rereivc<J a simple, just, uniform 
administration, which is a model for us now\ All 
tolls were abolished except two— one on the boat and 
the other on the cargo — >\hlch were to be only large 
enough to meet the upkeep of the waterway, and 
were to be used for no other purposes. These tolls 
could be paid in each political area with the coin of 
that area, but a fixed ratio was maintained betv\’cea 
the various coinages. 

Of course, in 1815 France was ousted from the 
bank of the river; and in the reorganisation elaborated 
bv the Congress of Vienna von Humboldt, tho Prus. 
slnn representative, adroitly introduced into the regula- 
tions for the Central Commission of Riparian Repre- 
sentatives words which were afterwards made to 
mean exactly the opposite of the freedom enforced Iw 
France, and exacUv the of^[>ositc of what our British 
diplomats at the time thought and said that they 
meant! NTot onlv so, but during the sixteen long 
years while France remained more or lets submergeo, 
Holland was allowed to make the whole scheme 
ridiculous by the claim that ** to the s^'^ did not 
mean ‘‘out onto the and that a tid^ estuary was 
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‘*«ea.** The Regulatioas of Malna gave each ripanan 
State full soveragnty over its own fuirt of the river, 
and limited the ngnt of ^otage to the ti ' ‘ 
riparidin States; and In im the Regulations 
hdm further whittled down the <^d liberal prindples 
of France — to the disadvantage of non-riparians, 
although they were admitted to rights of navigation. 
The revised Rhine Navigation Treaty of that year 
was still in force in 1913, administered by the six 
riparian States— Holland, Prussia, Hesse, Baden, 
Bavaria, and Germany (as owning Alsace) Even 
since 1871 Prussia, as the 8tronge*it Fower, has ham- 
pered the development of non-Prussian ports, using 
even the most cmidish tricks with pontoon bridges, 
choice of wharves, accessibility to rail, etc., against 
other German States. 

Since 1871, too, the Rhine has illustrated another 
important point— namely, that the traffic on an inland 
waterway dmnds largely, perhaps vitally, on the 
extent to whidi railways are wilhng or forced to co^ 
operate; and this has a present Importance even from 
a purely international ^int of view One of the 
results of the Franco-Prusslan War was that Prussia 
bought up a number of private railways in the Rhine 
valley, and eventually used the profits of the trans- 
action to make a secret fund for aggressive purposes 
Now, if properh administered as an international 
waterway, the Rhine will be perfectly free except for 
trifling dues on boat or cargo for the expenses of 
upkeep; and it will compete so favourably with the 
Pnisbian railways that tneir rates will have to be 
reduced to ,1 minimum, lliis will cut hard at sudi 
differential treatment as has handicapped British 
trade in the last twenty \cars, ana it will leave no 
surolus with which the unscrupulous can juggle 

Of course, the Rhine is essentially linked with The 
Meuse and the Scheldt— pollticallv, economicallv, his- 
torically; and the Powers have long been too lenient 
or too timid with Holland, possiblv because her purely 
Ugal position appeals to lawyer pohtinans. The 
Dutch base their claims to monopolise the estuary 
of the Scheldt on the Treah of Munster (1648), but 
have greatly sliengthened their legal position in recent 
years. The marriage of the Dutch Queen to a 
German princelct was followed immediatelv by the 
intrigue that ended in Belgium definitely gi anting to 
Holland In iSq2 special rights on the Scheldt in time 
of war, and Germany strongly supported Holland in 
getting these rights extended between 1905 and 1908 
But the Scheldt is merely an International rive^'; It 
is navigable into France, and it was only by France 
waiving her claims in 18*^9, and proposing a dual 
control by Belgium and H^land—Hke that of the 
Rhine bv France and Germany at the beginning of 
last century, and that of the Niger by Franor and 
ourseKes now- that Holland ever obtained the power 
which she has abused When Napoleon annexed 
Antwerp, be declared the Scheldt free ; and the Rhine 
Regulations, when extended to the Scheldt, were 
interoreted as meaning ** free for all flags out onto the 
sea ” Even so, the Dutch raised every possible diffl- 
-cultv, and navigation had no fair chance until the 
railway from Cologne to Antwerp brought in the onU 
Wnd of influimce which the Dutch seem to under- 
stand 

We have, therefore, full knowledge of all the 
essential conditions necessary to ensure the proper 
a^nlstfation of international rivers, and shall have 
no kind of exeuse If we are caught napping or misled 

S tilaurible and ''interested*^ tricksters. Amongst 
eirifast tririu is “the great difficulty of policing 
such a river, where a German boat may be stopped 
by a Freockwffidal.'* That is not more terrible tiuin 
a Rumanian boat bring stooped by on Austrian 
00^; and ^ experience on the Danube shows that 
So. 3607, VOL. 104] 
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reason that offenders are alwyi^d^t ^th, natural^^ 
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Congo. In Article sc the effete and Pharisaical BerUn 
Act of 1884-^5 provided that its recpilations for the 
Congo "shall rraudn in force in time of war.*' To- 
day we are less ambitious, and desire only tS further 
safe, easy, honourable intercourse, in time of peace, 
between nations that are tjnequa! in siae and popula- 
tion, wealth and power, situation and relation to 
navigation facilities. We^have seen that one small 
nation may Ill-treat another small nation from 
stupidity almost as easily and as grossly as a large 
nation may ill-treat a small nation from tyrhnny. In 
the dreumstanoes it seems necessary to remove frooL 
both the stupid and the t>rannical the opportuniti^ 
for misusing sudi facilities; and the obvious way m 
doing this is to make international rivers international 
in use and in government. Commerce is already a 
^me factor in the evolution of human brotherhood, 
ogress towards that ideal may be gauged ns wril 
by the price of a banana or a piece of dsocolate as 
by the number of sermons preached on the subiect; 
the sea is already free, made so mainly by British 
perseverance in clearing it of pirates ; it only remrint 
to make navigable rivers equally free, and the op- 
position comes mainly from those who have talk^ 
most loudly about “the freedom of the seat." But 
**the freedom of the seas " does not means that war 
la to be removed only from that plement on which 
land-power is weak, while the land-power may still 
block access to the free sea bv the natural avenue — 
the navigable river. 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Camhridgb — On October 10 Mr A J Balfour was 
duly elected to the office of Chancellor of the Uni- 
versilv in succession to the late Lord Rayleigh 


Dr. Robbri J T Bi ll, of the University of Glas- 
gow, has been appointed to the chair of pure and 
applied mathematics in the University of Otago. 

The National Union of Scientific Workers is hold- 
ing a social evening at 52 St Martin’s Lane, W.C^, 
on Thursday, October 30, at 7 30, to inaugurate a 
London branch of the Union. The meeting will be 
open to all scientific worker^. 

ThR r.<ord Stratbeona legacy to Yale University^ 
which amounts to about iao,ooo 2 ., will, Seunct an- 
nounces, be used as follows Two professorships in the 
graduate school will be established, and several fellow, 
ships founded, and a memorial building, costing about 
JO, cool., will be built 

Dalhousib UNiVBRsmr, Halifax, Nova Scotia, cela-^^. 
brated the centenary of its foundation fi8i8) on 
SeptemW 11, ,ia, and 13. Repreientmves were 
present from a large number of universities atw 
learned bodies. On September 11, in the MacdoogM 
Memorial Library Hall, President A. S. MacKenm 
conferred the degree of LL.D. honoru causa oqr the 
following gentlemen, riiose marieed with an astiMA 
being in absentia David AtlUon, ex-PresUent of the 
Univertify of Mount Allison ; IL B. Bennett, Cefgsry} 
the Right Hon. Sir Robert L. Bordeh,tthime Mlfli4^ 
of Canada*; the Hon. W. J- Bowser, Aikto^, 

“ la*; G. S. Cemt^ 

* GawhtiohDsf 

ootregfa, T* Cmb* 




October i 6 , 1919] 


NATURE 


Ujy^ New Gk^w; Dr. M. ChUholm. Halifax; the 
Hoft* Robfrt E 7 Harrif, Chief Justice of Nova Scotia; 
Mt P. Judson, President of the University of Chicago; 

Rev. Nell MacNelll, Archbishop of Ontario, 
Toronto*; I. Pitblado, Wiimipeg; the Right Rev. 
JdEut Pringle Sydney, Moderator of the General 
Assesibly of the Presbyterian Church in Canada; 
H. S. Pritchett, President of the Carnegie Corpora- 
tion of New York*; Prof. W. T. Raymond, Univer. 
tity of N,ew Brunswick, Fredericton S. N. Robert- 
son, Prindpal of the Prince of Wales College, Char- 
lottetotvn, F.E.I. ; J. Gould fichumian, President of 
the University of Cornell*; J. Seth, profes'.or of 
nxiral philosophy in the University of Edinburgh; 
P. H. i^xton, Principal of the Nova Scotia Technical 
College, Halifax; the Rev. Prof. Simeon Spidlc, 
i^Aoadta University, WolfvHle; J. Stewart, Halifax; 
tfMe Rev, Prof. J. J. Tompkins, St. Francis Xavier 
C^ege, Antigonish; and Dr. F. Woodbury, denn of 
tkt faculty of dentistry, Dalhousie University, Halifax. 
The celebration was a great success in many wavs; 
It was made the occasion of a reunion of old graduates 
dadng back to classes as remote as 1853 Besides a 
procession of representatives of as manv of the classes 
as could be mt together, there were a dinner, a 
dance, a sme^ing concert, a regatta, and amateur 
theatricals. Addresses on the future of the Uni- 
versity were given as follows : — On arts and science, 
1 ^ Prof. H. L. Stewart (philosophy); on I.nw, by 
iVof. MacRae, dean of the faculty of law; on medi- 
cine, by Prof. Fraser Harris (physiology), dean of the 
faculty of medicine ; and on dentistry, by Dr Frank 
Woodbury, dean of the faculty of dentls^. The urgent 
need of increased endowments, and, especially in the 
^fesrional schools, of increased equipment as welt, 
ws urged by the speakers. There is a large increase 
In the numter of ttios^ entering for the coming ses- 
skxt, but the University revenues are as in pre-war 
days. 

The second annual StreatfeUd memorial lecture was 
delivered by Prof. G. T. Morgan at the Technical 
College, Finsbury, on October 2 In the course of his 
remam on “A^ied Cbemistiy in Relation to Un 
versity Training,*’ Prof. Mor^^ surveyed the pro- 
gress of technfral education in London from the 
pkmecr collego at Finsbury, through the polytechnic 
movement, to such recent developments as the Im- 
perial CtMlcge of Science and Technology and 
the Salters’ Institute of Industrial Chemistry. 
The view which advocates the concentration of 
instruction and research in applied science into a 
sin^ large institute, having the status of a special- 
ised university with power to grant de^ees in tech- 
nology, was contrasts with that whereoy the techni- 
cal colleges are to be brought into closer union with 
the existing University of London, Prof. Morgan 
ppinted out that fundamentally and so far as college 
training is concerned there is no distinction between 
pure and applied chemisliy. The great generalisa- 
tions of chemical science must, in any case, be mas- 
tered before the student can hope to become com- 
petent to enlarge the 6ekl of knowledge. Ultimately 
the dWerenee between university and technical col- 
lar becomes one of breadth of outlook. In extending 
^ leeeardi section of the chemical department at 
^ntuhuryi tiie City and Guilds of London In- 
stitute had, during the difficult period of the 
irar* done mudi to render practicable Streat- 
lelM’s Idral of a school of apf^ied diemistry This 
.efe t aetive was an Intimate blending of practical ele- 
tiiencaiy tralnlag for beginners with specialised Inves- 
1l|(atl6n In vwipus 1 >ranches of lndl||dria] chemistry 
i^pmed, oua^ rasesrcfi chemists anti 
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graduate workers sent to the college by interested 
chemical firms. At the present lime when oonsldeni- 
tioDs of economy are paramount, this mo^ of de- 
vei^ng a technical college of university rank has the 
merit of involving the lonst outlay of capital on tne 
educational body, inasmuch as the cost 
is borne to a considerable extent b> those benefiting 
from the additional fanHtio«> 


SOCIETIES AND ACADEMIES. 

b\DNhY 

Llfuma SMkty sf Msw Smith Wales, July 30 ^Mr. 
J. J Fletcher, president, in the chair Dr R. J. 
TlUysrd • Mesoroic insects of Queenstund. No, 6 . 
Riatloidca The pjWr deals with elcM’n specimens 
from the Ipswich Trms, of which nine are named, 
being placed in three new genera belonging to the 
family Mesoblattlnidse, Hanoi. This family occurs 
from the Carboniferous onwards to the Jurassic, but 
reaches its dominant position in the Lias. One of the 
Ipswich genera, Triassoblatta, n.g , is moie art bale 
than nnv of the known Liassir genera; while a 
second, Samaroblatta, n.g , shows close affinity with 
Mesoblattula, Handl , ftom the Lias of Dobbertin 
The author deals with the venation of the cockroach 
tegmen, and shows the main lines of its evolution 
ftom the Carboniferous onwaids. The Ipswich speci- 
mens, though none of them are absolutely complete, 
are, on the whole, very well preserved, so that details 
like intercalated veins, rioss- venation, etc., ran be 
easily made out if present Most of the tegmlna are 
of moderate si/e. about 13 mni. or 14 nini. long; but 
there is one species of Tnassoblalta that is much 
larger. Keys arc given for distinguishing the genera 
and Bpeedes* described, and each new s|>ecics is figured 
in the text -Dr, R. J Tfilyard Studies in Australian 
Neuroptera. No 8 Revision of the family Ithonidse, 
with descriptions of a new genus and two new species 
The members of this familv are stout-bodied, moth- 
like T-aicewings. very distinct in their appearance, 
habits, and life-historv from any other repi i sontatlves 
of the order. Owing to the inadequacy of Newman’s 
iaiginal description of Tihone /tixfo, much confusion 
has been caused, and two species th.it were not really 
even tongenerlc have been regarded is this species. 
The doubt ns to w'hich was Newman’^, smeies had to 
be cleared up bv lefercnce to the tvpc in the British 
Museum It was then found that Ithone, Nowtn., 
with one radial sector in fore wing, is a monot3tpic 
genus, all the other speciis going either into Varnia, 
Walker, which McLarhlnn erroneously suppressed, or 
Heterithone, n g. (type Ithone fulva. Till.). Two new 
species of this latter genus are desaibed, making in all 
.t tot.il of six species for the familv The genu* Nespra, 
NavAs, is suppressed, being the same as Vamla, Walker. 
\ description of the peculiar sand-plough of the female 
Tthonidse is given ; the insect uses it to plough up 
the sand when ovioosiling A note is abided describing 
the imagina! mouth-parts, and comparinit them with 
those of the Psychopsldae. The full Tife-historv of 
Ithone. which is very remarkable, the larva being a 
blind melolonthold grub, is reserved for nnCther 
oaper —Dr. A, J. Tarnsr , Revision of Australian 
I.,epidoptera. Part vl. (last Instalment). In this paper 
fiftv-nine species belonging to twentv-slx genera (fam. 
Geometridas, subfam. Boarmianfie) are dealt wHh, 
eighteen species and five genera being described at 
new. 

Rayal Saclsty al New teatii Wales. August 6.— 
Prof, C. E, Fawsitt, pratident, in tha chain — G, J- 
Bamwt : Volume chirnges in the procea* ^ jsdution. 
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The paper contains figures showing the change In 
volume which takes irface when two liquids are mixed 
or when a solid Is dissolved in a liquid These results 
are discussed, and also the change In volume which 
results from the solution of a solid in a mi\ture of two 
liquids. A much smaller contraction is observed when 
a solid is dissolved in a mixture of water and alcohol 
than when it is dissolved in eithei of the liuuids 
separately.— G. M. Bsanstt and E. E Tarasr ; Note 
on organo-metallic derivatives of chromium, tungsten, 
and iron. Organic compounds containing iron In 
direct union with carbon plav an imoortnnt tdle in 
animal and plant chcmistiy, and have an Interesting 
future in connection with pharmacology. \n attempt 
has been mode to prepare such compounds, and a few 
preliminary expenments have l^n carried out also 
on similar compounds of chromium and tungsten 

Cape Town 

Raysl Ssetsty ol Soath Africa. Auguiit jo — ^Dr. J. D. F. 
Gilchrist, president, in the chair —Sir Thomas Hair 
Note on a sum of products which involves symmetri- 
cally the nth roots of i.- C v. Beads • Note on some 
abnormalities in the Caoe crawfish (Jasus Udandti). 
An account was given of some peculiarities observed 
among specimens procured for Ijboratorv use in the 
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FACTS AUn FACTORS OF EVOLUTION. 
The Causes and Course of Organic F4Volution: A 
Study in Bioenergics^ By Prof. John Muirhead 
MacfarJane. Pp. ix + 875. (Now York: The 
Macmilion Co. ; London ; Macmillan and Co., 
Ltd., 1918.) Price 17s, net. 

T his book U the outcome ot a lifetime of bio* 
logical reflection and investigation, and will 
be read with much interest. The author, who left 
IMSnburgh for Philadelphia many years ago, was 
earlv disciplined in zoology, as well as botany, 
but It is to the latter that he has especially devoted 
htnuelf as professor in the University of Penn- 
sylvania. His treatise is erudite and careful, veiy 
instructive, even apart from its theories ; it 
expresses the convictions of a patient and inde- 
pendent thinker; it states a number of piquant 
conclusions more or less peculiar to the author; 
and it is carefully written. It covers a very wide 
range — ^the origin of organisms upon the earth, 
the phylogeny of plants and animals, the evolu- 
tion of morals and man, the ethical factor in 
organic evolution, the rdle of religion in the 
ascent of man, the competitive and co-opera- 
tive systems among animals and in mankind, the 
human environment as it has been and is, and 
the evolution yet to come. We must restrict our 
attention to a few of the salient features. 

(i) Prof. Macfarlane notes that energy, con- 
tinuity, and evolution," which may be said to con- 
stitute "the triune basis of existence," form the 
keynote of his book, But all that is distinctive is 
the prominence given to "energy." The author 
recognises a senes of forms of energy, which he 
•calls thermic, lumic, tonic, chemic, molic or 

S ravic, electric, biotic, cognitic, and cogitic. 

iotic energy^ is associated with protoplasm in 
general, cognitic with chromatin, and cogitic with 
oeuratin or Nissl^ substance. The terms "cog- 
nitic” and “cogitic” are far from happy, and it 
is of dubious utility to apply the physical concept 
of energy to certain aspects of vital activities 
which remain undescribed when a physicdl and 
chemical formulation has been given of the others. 
If it could be definitely stated — as it cannot — that 
the particles which uftrarmicroscopic examination 
shows in movement in a living nerve-cell are asso- 
ciated with a pQrticu)i|r kind of energy, distinct 
from and yet in a lii^' with such recognised ener- 
gies as heat and electricity, then there would be 
in objective basis for a form of positive vitalism, 
similar to that h^ by some modern biologists, 
euefa as Prof. Marcus IjA^g the late Prof. 
Richard Assbeton; but more evidence of the 
realhy of "biotic energy” Is required than Prof. 
Macfflfilane adduoeis-^-Moto evidence ,tbaa tbe 
tuuady admitted inability to give an* adequate 
4 ifcrlptiott of ^ the most characteristic features of 
the activities of living creatures in physico- 

s£l' 
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Macfarlane ’s contribution is not increased when 
wc find two or three more particular forms 0/ 
enei^ piled on the top of biotic, 

(aji The author has discovered, he thinks, 
overlooked factor in organic evolution, which he 
calls proenvironment — "the resultant response of 
an organism to the sum-total of all the environ^ 
agents that act on it or on any part of it, and 
vmich causes the organism to proenviron a course 
or pathway that is temporarily satisfying to it, 
and that can alone be taken in virtue of the action 
of the several environal agents, and the reaction 
to each of these by appropriate organismal mole- 
cules.” More briefly, Prof. Macfarlane defines the 
“law of proenvironment" as “the correlated 
resultant response by any body to the summated 
correlation of stimulatory action, that leads to a 
temporarily satisfied slate.” We rub our eyes; 
the so-called law of proenvironment takes us tock 
to Herbert Spencer (with his emphasis on equi- 
librium and “ effective response ") and farther. 
Surely it is a commonplace that the lines taken 
by development and activit} alike arc result- 
ants of environmental stimuli acting on living 
organisation which is internally determined 
by the inheritance and by previous experi- 
ences so that its responses are on the 
whole ad^tlve. Wc confess that wc see very 
little in Prof. Macfarlane 's discovery, and we 
doubt whether the capacity of giving a more or 
less satisfying unified response to a variety of 
external stimuli is a factor of evolution at all, 
except in the sense that every organism is a factor 
in its own evolution. It is a fundamental fact of 
life. The “five organic factors that are form- 
producing," the co-opeiative action of which is 
“pentamorphogeny," are Heredity, Environmmt, 
F^roenvironment, .Scleclion, and Reproduction. 
But there would have been heredity, environment, 
proenvironment, and reproduction though there 
were no evolution, and what would Darwin say 
to leaving Variability out of the Pentarchy? 

(3) 'Fhe author contends vigorously that “the 
main and dominant lines of animal evolution have 
all originated in fresh water or on land, and that 
only side lines have assumed a marine life, though 
these have often branched out profusely into 
species, and even have given off again groups 
that have in rare cases returned to a fresh-water 
or a land life." This is a good-going heresy, and 
the author supports it with learning and ingenui^. 
It is directly counter to the conclusion of most 
authorities, who hold that the probabilities are 
in favour of a marine origin of most of the 
phyla. Prof. Macfarlane makes out such a strong 
case that we feel how uncertain these speculative 
conclusions are. In our ignorance of the actiml 
beginning of most of the phyla it is difficult to 
prove the erroneousness of the view that the buds 
were ih frcrii water, though the bloisoms -may 
have been in salt. We submit, however, a few 
considerations : 

(a) At this distance of time appeals to 
present-day numbers of mid marine 

species in any parlictthir pbylw 
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of much value in reference to origuuii but diere 
is some utility in thinking of the numbers of types 
in the two habitats^ and of cases wdiere the enor- 
mous majority of the ^pes in a ^ylum are in the 
one or the other. Now. if we bmn with the 
lowest phyla of Metaaoa, the l^xmges and 
Coslentera, we find in both cases the vast majority 
of types in the sea and a very small minonty in 
fresh water. The most natural — though not in- 
evitable- inference is that the present-oay habitat 
of the vast majority is the original habitat. The 
Echinoderms represent a well-defined phylum, all 
the living representatives of which are marine. 
The types at the base of the Chordnte phylum — 
namely, Enteropneusts, Tunicates, and Lancelets 
— ^re'all marine, which is again significant. Many 
similar cases might be given, but Prot« 
Macfarlane advances counter cases, and actual 
demonstration is out of the question. 

(b) If we take a number of notable advances, 
such as paired unjointed limbs or parapodia, such 
as body-segments or metameres, such as genuine 
pre-oral appendages, such ns the annulate or the 
chordaie type of nervous system, such as true gill- 
clefts, such as :i dorsal axis, and ask where tney 
began, the evidemv from present-day forms and 
from palaiontolug}’ is on the whole in favour of the 
answer: In the sea. But Prof. Macfarlane brings 
forward counter instances, and no doubt the fresh 
waters have been a \ery educative school of life. 

(c) Types with direct life-histories arc very 
generally, though not always, less primitive than 
related types with larval stages, and the tendency 
of fresh-water animals to have little in ihe^way of 
larval stages (telescoping these, «iccording to our 
theory) is very striking except along a few lines, 
such as that of acjuatic insms, which are no doubt 
primarily terrestrial. And it is not difficult to see 
wlw it should be so. 

(d) For most of the types of fresh-water animals 
it is possible to give a plausible pedigree, starting 
from marine or terrestrial forms. 

(e) It is a signiheant fact, emphasised by 
Quinton, that the blood of land animals, 
such as mammals, is in the proportion of sodium, 
potassium, and calcium ions almost identical with 
sea-water. It is difficult to interpret this except 
as a hint of pedigree. 

(4) It is impossible to do justice in a few lines 
to Prof. Macfarbine’s long discussion of the phylo- 
geny of animals. He regards Rotifers — in spite 
^ the specialisation of most of them — as **the 
foundational group of the simpler Metacoa, and 
he has the hardihood to place a ciliated Infusorian 
and a Rotifer ^tde by^ side, for “ the lines of 
steaeogenesis in the Rotifera remain fundamentally 
as in ctliate Infusoria." We do not profess to 
know much about stereogenesis, but the juxta- 
pCMiitiqn of a Rotifer not with an Infusorian, 
but also with a larval Entomostracan and a larval 
Castroi^ strains our morpholo^cal faith. It 
muftPbe a foundational creature tncteed which is 
like three things so different. The author traces 
main Ibe of aacent frtm the Rotifers through 
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Turbdbrivng, Nemerteans. CycfawtMiiea, 
ana, to Marsupials and luglier M a wfti als, TM 
difficulties involved in 'aide-trackings and 

Lanodets and in dragging Cydostomea an^ 
Caeciliana on to the direct line of ascent seeita to 
us to be insurmountable. But this is liirgely a 
matter of opinion. It seems to be t^r of ^ylo- 
geny than of statistics^ that if you pick]Wur (^ta 
you can prove anything you like, '{nere are, 
naturally enough, some loose ends in Prc^. 
Macfarlane’s arguments. These are of tiM> kinds 
— ^matters of fact, as when he says that the 
of Cydostomata undergo holotMastic segmenta- 
tion, which is not true of Myxinoids; and matt^ 
of interpretation, as when he says of the CiecUi* 
ans : “the active gliding habits and slippery skidi 
also, scarcely serve to set up the needd Irritable 
stimuli that would start paired limbs as a 
response-result.” This surely verges on the 
poetical. 

(5) A useful chapter on “higher" animals ex- 
pounds the not unfamiliar idea that along differMt 
lines and at different structural levels animals rise 
to approximately equal complexity of behaviour. 
Thus octopus, spider, ant, crow, and elephant are 
types that rise hgh dong difterent lines of struc- 
tural advance. This is sound enough, though it 
is time that Sir Ray Lankester’s distinction 

..between the “littie brain ” and the “big brain ’* 
types of cleverness was recognised in all such com- 
parisons, but what seems to us quite in the air ia i 
Prof. Macfarlane ’s theory that the “energising 
stimuli ” of a complexified environment excite the 
biotic system of the body and the cogitic cells of 
the brain to new adjustments and adaptive 
changes, “ all of which nre more or less shared by 
and influence the generative cells, which in turn 
affect the succeeding organisms hereditarily.” In 
other words, without any submission of evidence, 
we are asked to return to the credulity of 
Lamarckism. The author says : “To repeat once 
more our fundamental position : flows of ener^, 
often and steadily repeated from sense-coUectmg 
centres, start stereo-energetic stimulation-acts, 
that inevitably affect the brain-cells, and these by 
expenditure of cogitic energy give rise to pro- 
envirdnal responses that constantly tend to fuaee 
the organism for the time being in * satisfM * 
relatiqps to its environment” In so Mying be 
seens'to us to be stating with unnecessary tech- 
nicality the fact that Kving creatures adjust thma- 
selves within limits to their surroundings; but 
when he suggests that the elephant’s trbnk 
evtrived bv dw transmission of the results of ttf- 
dividual “proenvironai reponses,” we fed boamf 
to say “napoo.” 

(6) In regard to the Ascent of Man, the author 
lays emj^aaia (as Anthooy, Wood Jones, and 
others hive done) 00 the evotutionarv importtuioi 
of the emancipation of the hand which ‘‘adnont* 
latcd the brain to increased daws oPeneim and 
so increased aM^lmdty and gtvh^.” ' ^la fit 
such advance l^envlronal admuladomaralaa anti 
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and wocecding response, the great law of 
proeovirooment is constantly at work*** Again, 
we have the same fallacious hysteron proteron. 
Surely the emancipation of the hand was the out* 
come of variations of structure and habit which 
are left unexplained (not that w can explain 
them) ; surely the cerebral initiative that put the 
free hand to manifold tests and found for it h 
thousand uses was and is a cause, not a conse- 
quence; moreover, the hereditary entailment of 
hidividual gains is a hypothesis, not a proven 
fact* We wish to make clear that when Prof. 
Macfariane speaks of “ the capacity of an 
organism for perceiving and then positively grow- 

e g or moving toward an environment that is 
ost satisfying for it,” he is not dehnii^ any new 
‘^law of proenvironinent,” but referring to the 
fundamental fact that the organism is a self- 
preservative agent. In so far as other evolu- 
tionists have forgotten this and made the organism 
a passive pawn in a game, or a portmanteau of 
potentialities which require only liberating stimuli, 
Prof. Macfarlane's thesis is of great service. lie 
has hold of the open secret that the organism 
shares in its own evolution. 

(7) Our admiration is commanded by the two 
chapters in which the author gives nn apprecia- 
tion of the two great ways — competitive and co- 
operative — in which organisms answer back tx» the 
difficulties and limitations that beset them, 

* though we do not think he realises what Darwin 
clearly expressed, that a co-operative reaction to 
a crisis is as much part of the struggle for exist- 
ence as a competitive one. We wish that we 
had space to refer to the concluding chapters on 
human evolution, which are marked by a splendid 
earnestness and a truly evolutionistic hope. We 
can only refer to the cope-stone of Prof. Macfar* 
lane’s hierarchy of substance. Just as biotic 
energy is associated with protoplasm, cognitic 
energy with chromatin, cogitic energy with neu- 
ratin, so there is “spiritic energy**— a still more 
condensed mode — which **ha8 so functioned as to 
energise the more aspiring and lofty souls of 
humanity outreachings, toward the most 

profound ijn^ons of the world and the universe.” 
"The phraq0roa» the experiences of human life 
in the past millennia espraally, powerfully sug- 
gest to the writer that l^ilt up on, energis^ by, 
linked into complex relations hy^ a combined bio- 
oognito-oogitic union is a still more complex 
substance than the protoplasmatin, chromatm, or 
neuratin, probably midmt in some part of the 
gray frontal matter of the brain, and which hypo- 
tnetica9y we may call the sfiriiin,” No man 
uaikratands bis brother’s pbil^pby, and we do 
net know what Prof. Mactariane is getting at by 
hi$ quaint and uninviting system ^ substances 
aa4 energies* There may be some, however, to 
whom U makes the riddle of the organism— body- 
miad jmd itii(td-bod^--H:lear^ ; and we are sore of 
tw, that the^ are facts enouji^ in the volume to 
even the kamed, and that the wbde work 
k tnatked bv idaoluteaess andelitoenty. 

J. A. T. 
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AMERICAN UNIVERSITIES. 

(i) The America of To^ay. Being Ljoctures 
delivered at ihe Local Lectures Summer MeeU 
mg of ihe Umversity of Cambridge, 1918. 
Edited by Dr. Gaillard I.apsley. Pp, xxv + 354. 
(Cambridge : At the University Press, 19x9^) 
Price i2s. net. 

{2) T^e Voyage of a Vtce-Chancelhr, Pp. jx + 
*39* (Cambridge: At the University Press, 
1919.) Price 65. net, 

(x) ’^HIS volume of lectures delivered at Cam- 
bridge in the summer ot 1918 contains 
only two chapters of direct technical interest to 
the readers of Nature— namely, that of Prof. 
J- W. Cuniiffe, on "American Universities: their 
Beginnings and Ucvelcmment," and that by Dr* 
<r. E, MacLean on "State Universities, £^ooI 
Systems, and Colleges in the United States of 
America.” The first of these gives a very in- 
teresting account of the English origins of Aineri- 
can universities, of the effect of the different en- 
vironments in bringing about a gradual departure 
from the English model, the injection of German 
influence, and the subsequent growth along more 
independent lines. The similar process of develop- 
ment IS traced by Dr. MacLean with respect to 
the State-supported institutions, which have no 
direct counterpart in Great Britain, A very clear 
account is given of the various ways in which 
State and federal subsidy is provided for these 
institutions, and there is a brief discussion of the 
type of administrative organisation which has 
grown up* Both Prof. Cuniiffe and Dr. MacLean 
rightly emphasise the ideals of universal educa* 
lion which have led to such a large expenditure 
of puWic money upon the school system as a 
whole. The result is, perhaps, that the reader 
unfamiliar with the situation would get too rosy 
a picture of the state of affairs. Not that there 
is any loss of faith in the ideals, but that, as 
Dr. MacLean points out, there is a strdng fewng 
that great changes of method arc nei'cssary, and, 
indeed, such changes are constantly under dis- 
cussion and under trial. I'hough they have no 
direct bearing on the subject of education, 
chaps, iii. and iv., by Lord Eustace Percy, on 
"State Municipal Government” and "Social 
Legislation,” read in conjunction with those on 
education, will give a fairer idea oi the tremeo* 
dous problems presented by eduction in America 
and of the poilticsd and social difficulties involve4 
in their solution. 

(a) Such an important journey as that of the 
British University Mission in the autumn of 19x8 
to Canada and the United States will doubtless be 
the subject of formal and formidable reports both 
in England and America, but it is wc3l to fiave 
also such an intimate and dever personal record 
of daily happenings as Dr. Shipley has pven us 
in this volume. Though die account, in dkry 
form^ Is ver^ brief, one ^ns a dear impre ss i oa 
dF the ditFenng cbturaotenstics of the vamu%in* 
sthutioas and regtoos which were visited As 
one reads of the tu ib rrte en series of banquets and 
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luncheons to which the commiwioii waB futWetsly 
exposed, the number of sp^hes which they were 
forced to make, and the other at least equal 
number to which they were compelled to listen, 
one is impressed by the fact that this academic 
group “did their bit” in a very real sense. One 
also wonders whether the present demand for a 
reduction in the hours of labour could not be 
directed towards a change in the customs of*after- 
dinner speaking, resulting in a great conservation 
of the nervous energy of the world. It is to be 
hoped that the journey which is here so grace- 
fully described is but the first of many, perhaps 
less formal but more leisurely, which will be 
undertaken by academic and scientific men of both 
countries. It would be a pity if the greater 
intimacy and understanding, which war conditions 
have undoubtedly brought about between the men 
of science of England and America, should for 
any cause be allowed to lapse. C. E. M. 


OVR BOOKSHELF, 

The State Year-book, StaUHical and 

Historical innual of the States of the World 
for the Year 1919. Edited ^ Sir John Scott 
Keltie and Or M. Epstein. Fifty-sixth Annual 
Publication. Revised after Official Returns., 

fp*. In + 1476. (Ia>ndon: Macmillan and Co., 
Ltd., 1919) Price 185. net. 

Okr turns to the new volume of this over-welcome 
annual with considerable interest in view of the 
present fluid condition of international affairs. 
The coloured map shows the condition of Europe 
in June of this >ear, the accession to political 
sovereiprn^ of Iceland, Poland, and C*ctho- 
Slovakia is recognised by their treatment in new 
and separate sections, and the introductory pages 
contain the I-.cagiie of Nations Covenant, a sum- 
mary of the peace terms to CSermany, and a con- 
tinuation of the diar} of the \^ar. The Iceland 
section summarises the consequences of the Act 
of Union of Nov-ember, 1918, i^hich makes the 
connection between Denmark and Iceland, in 
other than certain temporary arrangements, 
entirdy due to ihe fact that both States have the 
same King. Although it has not been possible to 
include statistics regarding the dismembered 
Austro-Hungarian Empire, various estimates have 
been included — e.g. the new Austrian Republic 
has a population of some ten millions, of whom 
90 per cent, are Germans ; the probable population 
of Vugo-SIavia Is twelve to thirteen millions. 
There are brief summaries of the results already 
aclfieved by British administrators in Mesopo- 
tamia, and of the newly independent kingdom of 
Hejas. 

The Boys' Otwi Book of Great Inventions, By 
Floyd L. Darrow. Pp. ix + 385. (New York: 
The Macmillan Company ; Lwdon : Macmillan 
and Co., Ltd., 1918.) Price lar. 6d. net. 

This book boatains a popular and interestiog 
Account of the tpore important inventions of the 
mat hundred yehrs. One chapter is devoted to 
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gyroscope; six to telegraphy and''tcleplioDyy .wHts 
am without wires ; two to aviation; and one each 
to the submarine ; the steam engine ; petrol^ 
and gas engines; the use erf machinery in agrt** 
culture ; the development of electricity ; tlm 
evolution of artifictal illumination; fire and high 
temperatures ; some notable achievements in 
chemistry; the story of iron and steel; and 
Galileo and the telescope. The treatment is un- 
usual. The author in most^ cases first appeals to 
general interest by describing practical achieve* 
ment. He then gives an Account of the theoiv, 
and concludes witti a few experiments which the 
boy may perform for himself. 

The style is good, the information is accurate,, 
and the explanations are generally clear. The 
experiments are to the point, but, appearing as 
they do detached from the descriptions pf the 
apparatus and process, they appear to be scrappy 
and unsatisfactory. Many of them are quite un- 
necessary in the case of a hoy who is doing science; 
at school, and to a hoy who is not they would tiot 
all prove helpful. We prefer description and 
exfdanation, even where that involves experiment^ 
to be more closely associated. 

The value of some of the half-tone blocks is 
much reduced by printing two or three on a page, 
which renders tnem indistinct. 

Apart from these minor defects, the book is 
first-rate, and will form an excellent gift for a 
boy who IS interested in scientific achievement, 

E. a 


Interpolation Tables or MfdUpltcatton Tables of 
Decimal Fractions, Giving the Products to the 
Nearest Unit of All Numbers from i to 100 by 
001 to 099 and from i to 1000 by 0001 to 
0999. By Dr, Henry B. Hedrick. Pp. ix + 
139. (Washington; Carnegie Institution of 
Washii^ton, 1918,) 

The simplest description of these tables is to 
say that they give such results as o 30a x 441 » 133 
with the certainty (barring errors in the taUes) 
that the third digit in the product Is correct. 
Taking out such a product from the tables is an 
easy operation, requiring very little time; prob- 
ably, with practice, the use of the book would 
be as expeditious as that of an ordinary slide- 
rule, and the results more trustworthy. 

Various other ways of using the tables are 
explained in the int^uction. The editor also 
gives interpolation formula and worked applica- 
lions to astronomy, etc., m whidi these tables 
are used. 

This publication appeals to a large body of com- 

E uters and scienttiic workers, and affords aitother 
istance of the wdse enterprise of the directors of 
the Gamete Institution. They have already 
earned ^ gratitude of arithmeticians ky theifV 
tables of primes and factors, and tlw^ are 
a public service by thus undertaking die cdst 
of printing works at which no ordinary ^putrfjlsber 
would look fo# a ihoment ’ 


The printing and arrangenvmt of.tltd* tahjlef^ 
seem to be a^ that oqUld 5 e 
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iSniERS TO THE EDITOR. 

{The BUtor do4s not hold hitns€lf responsible for 
cphUone exprested by his correspondents. Neither 
com he undertake to return^ or to correspond with 
the writers of, refected manuscrtpU intended for 
or any other part of Nature. No notice ts 
taken of anonymous communications, ] 

TIM DoMy RtfraoHiig Strutture of Sliea Qlm. 

1 HAVE recently observed that ** silica glass pos- 
vesses a remarkable crvstalline or c}ua«-cr\ stalline 
o^cturc when examined in the polanocope. 

The double refraction is extrt-mely weak, ihe 
retardation being probably of the order of i/toooth 
of a wave. The structure cannot bo advantageously 
tj^mined with a pQlarisTng microscope as used by 
MoiogistSf for the large number of lenses between 
%e ^coU show enough double refraction to epoil the 
contrast between the dark and light parts. It is 
advisable to use a Nicol. and not a glass refle^'tor. as 
polariser, and to dispense with lenses betw^een the 
Nicols. A magnifier of 2 in. focus is placed above 
analyser. An extremely bright light is necessary; 
I have * used sunlight reflected straight into tne 
apparatus, thus obtaining an intrinsic brightness com- 
parable with that of the sun’s disc. (No doubt an 
arc with a suitable condenser would do equally well ) 
Nicols arc to be accurately crotised so tliat the 
sun is invisible. 

If a circular plate of fused silica of '*ordinar\'” 
quality with polished faces is examined in this ar- 
rangement, it shows a striking mosaic of dark and 
brif^t parts without regular arrangement The sire 
yof this structure Is of the order of half a millimetre. 
It is seen superposed on the ordinary “dark crosk” 
due to strain, which extends across the whole dist. 
€ cm. in diameter. 

A rectangular plate of the same class of material 
showed the dark parts elongated into hands set in a 
definite direction, and suggestive of a flow structure 
A circular disc of optical quality* silica showed 
a spiral structure. 

I have examined a large number of specimens of 
sheet- and bottle-glass without meeting with any trace 
of such a atructure, which is evidently something quite 
peculiar to silica glass. It may be suggested tenta- 
tively that silica glass consists of a mass of “liquid 
crystals ” comparable with those described by 
Lehmann In the case of certain organic substances 
It is intended to obtain photogiaphs of these struc- 
tures, and to swdv the effect of heat treatment on the 
tdlica until it becomes visibly devitrified. 

Rsylfigh. 

Imperial College, South Kensington, 

October ao. 


A $welh for rina Wdol. 

Mr. Lydekker in hk pionograph on “Wild Oxen, 
Sheep, and Qoats,” puMahedln 1898, stated that the 
apceatral stock of sheep is not only extinct, '’but 
toUUy unknown." But in a book on sheep published 
in 191a Lydekker admitted that the mouflon and 
UrigI had probably contributed to the making of 
doimitfc breeds. As a matter of fact, It has been 
ikoved beMod doubt (1) that the first domesticated 
sheep iiifl|Bope (Ls. the sheep introduced h\ the 
Mpm flilnbout 7000 i»,c,) were derived from a 
will (Ooie^ifigneij not unlike the one now Inhabiting 
me KRpat*t)aiht and (a) that nearly pure descendants 
ancient NboH^lc breed sbll survive on the 
■li>»,iii 1 nhabltied island of Soay (Sheep Island) near 
F^rtbcf, it Is now tfdmod that rams of 
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at least three varieties of Ovis ammon have long been 
used for maintaining the size and vigour m fat-^ 
rumped and^ other breeds of Central Asia. More 
important htill, it has recently been ascertained that 
the wool forming the inner coat of *»cveral of the 
wild 4 heep of Asia is longer than in the Soay, and 
decidedh finer than and quite as white as supine 
Australian mm no, usually naid to be the finest and 
whitest wool in the world. Crosses betw^een Soay and 
Southdown fcheep yield exiellent mutton, and beauti^l 
wool remarkable alike for its strength and quality. 

It i^ hence possible that, with the help of (he urial 
and ortier wild types, new fine-w^oolied, vigorous 
varieties of the menno might be introduced. In the 
meantime, 1 am anxious to examine the wool of 
crosses w'hich include wild species amongst their 
lecent ancestors. Sir Joseph Banks, president of the 
Royal Society when the attempt was made to estab- 
lish the merino bleed in England, w'as a keeper of 
shet‘p, and was “well informed on all points relating 
to the urudurtion and uses of wool.” Some of the 
readers of Nailre who, like Banks, are interested in 
sheep may be in a position to help in the n^w search 
for the Golden Fleece, J. C Ew*\ri. 

The Unixersity, Edinburgh 


RaiHstisii Tompsratiiras. 

In a letter to NsitHE of October 9 (p. 113) Mr Mai- 
lock points out the uncertainties attaching to leoordt 
of “lempeiatuies in the sun,” due to the influence of 
the nature of the thermometer bulb on the readings. 
Similar uncertainties attach to readings of instru- 
ments exposed to a clear sky at ni^ht, and with even 
greater force, for there are two main radiation factors 
here, one of them being the cold ground- -such ther- 
mometers being generally placed only four inches 
above the soil— and radiation to the ground is depen- 
dent to a very large extent on the nature and condi- 
tion of the soil, or of the vegetation growing on It. 
It would appear that the so-callcd minimum earth 
r.idifttion tempeiatures have ver\ little value as 
meteorological data. Both these and readings of 
•• temperatures in the sun “ are affected bv a soun-e of* 
error other than that noticed by Mr Mallock, namely, 
the sire of the thermometer bulb. With 'verv large 
bulbs this may not obtain, but with bulbs of ordinary 
dimensions, sav from 12 to oa c.c., the difference 
caused by sire is very noticeable, and Is i curvilinear 
function of that sire; with still smaller bulbs the func- 
tion becomes rectilinear, the apparent radiation effect 
varying inveraedy with the linear dimensions of the 
bulb. Within the limits of bulb-size aboxe mentioned, 
the differences observed mavbe 5 to to pet cent, of the 
total radiation effect; and this, with readings ‘*in the 
sun,” might represent differences of 3® to 6® F. * These 
figures apply to mercury thermometers; I have no 
observations yet with alcohol thermometers. 

Differences of radiation temperatures due to the stee 
of the ob|ect have an important bearing on sub}ectt 
other than moteoroloffical records Thus, It will be 
impossible to cool a very small object by radiation 
t^ a temperature apprectabiv below that of the sur- 
rounding medium; hence the damage done to the 
Distils and stamens of flowers bv frost cannot be due 
to radiation, but must be the result of the coldneS|. 
of the air about them; therefore, methods of 
tection from frost dependent on preventing radlatiqsi^ 
bv interposing a smoke doud, or smudge, between 
the tree and the skv, will be ineffective, uttes. Indeed^ 
the smoke ctoud is suffkientiv exteftshqipb cover g 
large tract of country, and thus ensued matorlaf 
reduction in the loss of heat frQm<,tbf ground by 
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radiation^ and n conaequent mductum in the cooling 
of the air above it Local and restncted amudging 
wHl not prevent the infl^ of colder air from the aur 
rounding land where raihation is active 
In England and on the Continent most of the recent 
suggestions for froat-flghting have been erroneously 
based on smoke production, but in Canadi and tfa 
United States alt^ugh the reason of the inefVictenct 
of Kmoke production does not seem to have been real 
teed, the steps actuiUv adopted for frost-fighting havt 
taken the right direction, aiming at orcha^ heiting — 
that Is, petuaj heating by artihctal means the air and 
the trees in the plantation It is true that smudging 
IS still usfd, but with a \erv different object the 
smudge fires being lighted at dawn to prevent the 
sun’s rivb from heating loo rapidly the frozen bios 
BClns It appears that the damage usually done by 
frost t¥ not due to the freezing of the contents of the 
cdU and the distaiplion of the cell w ills but to th< 
freezing of the intercellulai liquid the formation of 
lea here resulting in the ibstraclion of water from the 
cells, on thawing this water is re absorbed but only 
ven grodualh ind if the heating be too r ipid much 
evaporation oiiui's before the rc absorption is com 
plete and the nils remain permmentlv depleted of 
part Of thru walir I he deh\drating action of freez 
ing waUr in this ( ise is analogous to that observed 
bv the present w riU r in the case of cl i) and olher 
highly hvdrated suhstinces when tho liquid in which 
the\ ire suspended is frtzen But in those cases no 
renbsiiption of th w iter occurs on thawing 
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Tana Rclatons m a Dream 

Tiu folk wing Kcuunt of i dreim which 1 had 
list night ind tf which I took some notes may bt 
of interest lh< dit m commenced b\ m\ as 1 
thought heiting i dtop fall on the laborator\ floor 
after a lime ihcu w is mother drop T then realised 
that mercur\ was dropping on the floor from i small 
spilt in somi rubber tubmg in a gas inalvsis ippara 
tus \s 1 became more wakeful and seemed to ledise 
that I must get up to deal with the leak th< drops 
fell moie ruptdh until they were coming quiti fist 
at the moment when I oehnitelv awole I then 
realised thit the diopping of mcrcurc which 1 heaid 
in mv dream w is in reality the ticking of the clock 
in my room 

The point which mierested me md m ly I 
think interest ^ou Is that of the time relauons of 
tho dream 1 went omt m\ mtmot> aftei wards with 
a stop watch md of rcurse it is onU one h mtmorv 
of a dream that tuie ever has to go upon with the 
following results — 

As I dreamed it the interval between the fiist two 
drops seemed to he of the oider of five seconds and 
the drops seemed to quicken until thev were at an 
estimated rale of about one drop per second 

Now the actyal rate of ticking of the clcKk wis 
one tick cverv quarter of i second It la of course 
evicMit that one s ]Udgm« nt of time in a dream ts 

r to erroneous m the sense that the cKCurrences as 
> take place m the dream eeem to extend over a 
much longer time ^an the actual time of the dream 
On the assumpilcm that each consecutive drop in 
my dream corresponded with one ccmaecudve ti<&, it 
would appear that at the commencement of the drdam 
the time interval between two ccfcisecutlve ticks was 
exaggerated about twenty fold In the dream and that 
as more nearly awake the degree of exaggera 
t}on bmme reduced to something l»ce fourfold At 
a guess, I heard about tbirty drops, m which cape 
the dream would have lasted seven to ei|^t se^emds 
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There is another possible mtmiretatloa, nuiiid^» 
that when 1 was most soundly mAtmp only one ttoc 
out of twenty came tbrou^ to my cco sc wiane sS j and 
that as 1 became more wakeful the number (nenUMed 
until pne tick tn four came through On the latter 
theory the dream would have lasted oppsldert^ 
longer than on the former 
Whatever the interpretadonp however, tt occurred 
to me that the tune records mi^t be of interestr ai a 
dream is rarely so simple or of such a kind as to admit 
of even the vague degree^ of measurement which I 
obtained Josbph Bakcrovt 

Physiologic il Laboratory, Camwidge, October 14 

latermtiefial ReMioas In Seleaoe. 

A CIRCULAR letter has been addressed, within these 
lut ftw days to Members of the Academies of the 
Allied Nations and of the United States by their 
brethren of thi learned socieheti of the neutral 
countrieh It is in appeal for toleration even for 
generosity, an earnest and eloquent protest against a 
policv which would seek to exclude the present genera- 
tion of German scholars and men of science from all 
our vcicntihc and scholarly intercourse 

I cannot sa> that 1 have always bten on the side 
of tolerance and reconciliation, but already we have 
had some little lime to think and this all but cosmo- 
politan appeal is bound as it seems to me, to become 
1 f ictor in the case It is signed bv verv many friendly 
and honoured names we cannot shut our ears to it, 
W( cinnoi resolve upon isolaiion kst it be isolation 
indeed 

This 18 not a matter to be decided for us by the 
votes of others but bv each man for himsc^ff — bv all 
who claim liberty of action and freedom of thought 
I am convinced that verv mam men feel as I feel, 
that whatsoever overtures our German speaking col*^ 
leagues mav moke to us on matters scientific should 
bv free!) reciprocated Need wt ask what a man has 
thought or said, or evtn what he has done in these 
last Hid )<ars? If he come m the universul name of 
scieiHC lot that suffice, let it be granted that he means, 
now and henceforth to follow the paths of learning 
and to walk in the way of peace 
St Andrews. * D Arcy W Thompson 


INIJ RMIIONAL OKOAWISATION IN 
SCIENCE 

A N appeal addressed to the members of the 
^ Al idemies of the AUicg Nations and of the 
Ignited States of America * and signed by a 
number of scientific and literary men m neutral 
countries has been circuUted and has already 
given rise to comments in the Pi ess It deals 
mainly with the formation, by the Albed 
academies, of new international saentific associa- 
tions which neutral countries are none invited to 
join Strimied of its rhetorical clothing, die docu* 
ment is an appeal to let bygones be bygones ai^ 
to aHow science to become again "the giaat cpiio 
ciliatpr and benefactor of mankind 
There will be mach sympathy with the argu- 
ments uaed^ the regrets es)mss^, and the hopes 
foreshadowed by our neutral fn^s, t^tt tS/ey 
have left untoodhed, and to a great extfot mtst 
understood, the principal conidderatiocia ^Arhfdi 
have driven the allied acaden^u pi^ 

they have adopted. Jt Is ofdy^t part ^ fttff 
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pcienrifle activitj which involves a regular per- 
iocial aa 4 Intimate rektiooshb between men of 
different naltonaKtles that is affected by the action 
of these academies* The question^ therefore, 
shnpJy resolves itself into this. Is it pos- 
sible that an international scientific meeting 
in which the belligerent countries sit side by 
aide can, at the present moment, lead to 
any satisfactory results, or tend towards that 
reconciliation which the neutral countries very 
naturally and legitimately hope for? There can 
te but few who will answer that question in the 
affirmative, and it is doubtful whether those few 
would include anyone who has had experience 
^ international meetings before the war. The 
questions discussed at these meetings frequently 
touch national interests or national ambitions, be 
it only a discussion whether units adopted in one 
country shall be universally accepted. It often 
requires tactful leadership and a conciliatory dis- 
position on the part of everyone present to steer 
an international meeting to a successful issue. 

The matter is, to a great extent, decided for 
us by Article 2S2 of (he Treaty of Peace which 
Germany has ratified. According to that article, 
“treaties, conventions, and agreements of an 
economic and technical character “ not included in 
a specified list cease to be operative. That this 
article was intended to cover conventions on scien- 
tific matters appears from the list of exceptions, 
in which the Metric Convention and the Agri- 
cultural Institute at Rome are included. 

In view of the strong feelings of resentment 
which still exist between the belligerent nations, 
feelings shared by the great majority of their 
meml^rs, the alternatives possible to the allied 
academics were either to discontinue international 
unions or to proceed as they have done. The 
former course, not perhaps very harmful in some 
branches of science, would have been fatal m 
others, and in coming to a decision they have had 
to give the foremost consideration to the interests 
of science. It is intelligible that, both in the 
review of the past and in the outlook of the future, 
neutral opinion should differ from ours; but we 
may be confident that the academics of the 
nations to which the signatories of the appeal 
belong will, in considering the invitations which 
are to be sent to them, be guided in their response 
by the same interest for the future of scientific 
p^ress which lies at the heart of the allied 
aci^emies. 


EVOLUTION OF OSTRICH PLUMES, 

P ROF. I E. DUERDEN has published (Bul- 
letin No. 7, xqxB, Department of Agricul- 
ture, Union of South Africa, pp. 39, figs-) a 
Iburth report on bis breeding experiments with 
ostriebbs at the Grootfontein School of Agricul- 
ture. His work is full of interest, both theoreti- 
cai^and practically. Birds brought from Ni|^ia 
have,33-» each wing, 
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with an arithmetical mean of 36*5^ If these 
imported birds represent a pure line, tne likelitu^ 
is that the numerical vanations are fluetpatiDg 
somatic modifications, and that no amount ^ 
selection will increase the average number of^ 
plumes beyond that given. If the imported birds 
represent a mixed population of several pure lines, 
ozdy appearing pure as a whole b^use of 
their small differences, it should be possible to 
obtain higher averages by always selecting as 
breeders tiie birds giving the highest number of 
plumes. 

It turns out that Cape birds have the same 
number of plumes as the wild Nigerian birds, and 
it appears, therefore, that during the fifty years 
of ostrich farming in South Africa no advance 
whatever has been made on the number of plumes 
originally present on the wild bird. For farmers 
have always bred for quality; quantity has never*' 
been taken into account. As regards the number 
of plurfies, ostrich-breeding has been earned on 
altogether indiscriminately, and no advance has 
been made 

Among the Cape birds in the Grootfontein Aock 
there have been two cases of 4a jdumes to the 
first row. One of these met with a fatal accident ; 
the other bred true. The 4a-plumed bird might 
be regarded as a novel mutation, but there Is a 
more plausible view. Recent studies on the ostrich 
afford strong evidence that the wings of its 
ancestors were much better covered with feathers 
than IS the case to-day. There has been retro- 
gression, and it is still continuing. I1ie 42-plumed 
wing is a survival of an ancestral condition. Very 
interesting facts are communicated in regard to 
the retrogressive or degenerative processes which 
are still going on in the ostrich's wing. The 
retrogression proceeds in one part of the wing 
quite independently of the other parts. Thus, 
apart from the plumes altogether, the third finger 
shows retrogression. It is almost buried in the 
flesh, and the claw which some books describe has 
never been found on the hundreds of birds coming 
under Prof. Duerden’s observation. But a study 
of the i^umes lends no countenance to the common 
view that degeneration takes place by dow, con- 
tinuous stages. There may be the full presence of 
particular [^umes in one individual, and their total 
absence in others; but there is not a graduaji 
passage from full expression to the vanishing^ 
point. The degeneracy of an organ may stop at 
any stage according to the number of constituent 
factors which happen to be lost. We arc apt to 
think of the d^ncracy as a somatic affmr, 
whereas it is germinal. 

As to the possibilities of the 4a-plumed survival, 
no chicks have yet been produced from the 43- 
plumed cock mated with a hen with the same 
number of fdumes, for no ben baa been forl^ 
coming. But a ^core or so of chicks have beeft 
reared from the 43 *plumed cock croMed with dif» 
ferent 36-plumed hens, and these showed an in* 
terestiti^ series of numbers from 37 to 43. It 
•eems probable, therefore, that If the 4a-piafiied 
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cock had been mated with a 4a-fdumed hen there 
would have been a full 4a-pluined progeny. If 
fimilar 4J«pluined survivals occur, It shotdd be 
possible for farmers to increase bv as mudi as 
*35 per cent, the crop of feathers from the same 
number of birds, or, a more desirable outcome, 
to procure the same quantity of ^umes from thrqe- 
quarters of their present number of birds. Prof. 
Ouerden is to be congratulated un reaching con- 
clusions at once of high theoretical interest and 
great practical utility. 


EDUCATION IN INDJA.^ 

'"PHIS is the sec<md quinquennial review com- 

piled by Mr. Sharp, educational Commis- 
siontr with the Government of India. Shortage 
of paper and other conditions bred of a period of 
war have compelled him to curtail his report and, 
not without advantage, to dimmish his statistics. 
What remains is full of interest and significance, 
especially, of course, to those who have some 
first-hand knowledge ot Indian education. Ihere 
is the inevitable, and in some respects useful, 
comparison with the educational statistics ol 
various European countries and Japan. Of this 
it is necessary to repeat that the comparison is 
obviously unfair, even m the case of Japan. 
British India is a continent rather than a country, 
and is far more ^an€d in culture and civilisation 
than Europe or Japan. It is the great towns, 
such as Calcutta or Bombay, that should be com- 
pared with European countries, since there alone 
are conditions sensibly similar to those of Western 

We should have welcomed, too, a fuller account 
of the attempts to impart instruction in the local 
•languages. So long as British rule exists it will 
be as necessary for Indians to learn English as 
for educated Englishmen to learn French and 
German. But English as a medium of instruo 
tion is open to obvious objection. We continue 
to hear complaints of superficial thought, parrot 
learning of cram text-books, absence of origin- 
ality, and so forth. Surely this is largely due to 
making lads, many of whom are not gifted lin- 
guists, learn difficult subjects, such as science and 
mathematics, in a language in which they cannot 
think. Were it not that many Indians have at- 
tained to a surprising proficiency in English, the 
svstem would have b^n condemned long ago. In 
the chapter on Oriental teaching Mr. Stu^ con- 
fines his remarks to education in Ae Indian 
daisies, and has little or nothing to say of the 
attempts now being made to nin for the modern 
langu^as of India the same iadlities that Eng* 
tisb universities are now supplying for^ European 
living speeches, their philology, phonolc^, and 
literature. 

Front tke point of view of education in India, 
war 4U0d jthe economies It Involved ^ame at an 

A SevtrwoftbiProSfjMP ol rdpatlMhilBeU ' 

apH ShMp. Oli tWMi or IdwcMtoB, ladU > Tkioo 9t mTw 
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unfortunate moment, since it was necessary to 
suspend a great part of the reforms jmjdcted to 
Loi^ Hardtnge'a resolutioo of 1913. Even Id that 
drcumstance, however, we may ultimaidy ttoA 
comfort, since what India chiefly needs Is not 
offidal etamragement and the vicarious liber- 
ality of Government so much as pybBc appre- 
ciation of what good and solid educatiem is and 
by what means it can be supplied to the people 
at large. One of the most important stqis In this 
direction (less nep^ected than official reports seem 
to show) 18 to make the greater Indian languages 
ht vehicles £ar supplying instruction to immature 
minds. In many Indian provinces non-official 
rommittees and societies have carefully compiled 
vocabularies of scientific terms. Some of these 
seem pedantic and clumsy enough to those who 
study Indian languages merely with a view to the 
enjoyment of litera^re or the understanding of 
local life and character. But we must not forget 
that our own scientific nomenclature is chiefly bor- 
rowed from dead, inflected languages, and 
presents difficulties which, to an Indian mind, 
would not occur in the use pf similar phrases bor- 
rowed from Sanskrit in the case of Hindu lan- 
guages or ftx>m Arabic for Mohammedan learners 
of science. 

On the whole, in spite of war and other lets 
and hindrances, some permanent, some, we hope, 
temporary, Mr. Sharpes admirably arranged and 
very valuable report tells us a tale of substantial 
progress. E pur si muove! Public expenditure 
on education has Increased by one-half in the five 
years under review. There is a steady improve- 
ment in the number of bo>s and girls under in- 
struction. Teachers are better paid, though it is 
probable that much of their increased salaries has 
been swallowed up by rising prices. The huge, 
too huge, examining universities are gradu^y 
being supplemented by smaller residential and 
teaching colleges.. This change implies some re- 
cognition, on the part of Government and parents 
alike, of the fact that education comprises a mould- 
ing of character and will as well as the training 
3f memory, intelligence, and interest. 

It is perhaps a little surprising that Government 
reports on education do not deed with the signifi- 
cant results of school and university teaching as 
these appear in vernacular literature and joumaU 
ism. Most of us in Europe have heard of Rabin- 
dranath Tagore and one or two other oontempo- 

* ■ M.. . t «. « « • 

I . . , 

I in equal, or almost equal, esteem. A system of 
! education which produces really fine literatqre, 

I much of it cotailing solid research and thought in 
history, In philology, and, to a growing extent, 

I in science, is probablv more full ot hope And 
promise tbhn can wdl oe shown in an oiBoal*siah* 
ntary of the educntional doings of some soo 
Ikms of human belies of extraoriKoari^ varlo«m 
degrms of eooiri, religions, and sdentffc pro* 
gress. Tbt% at eourse, will m stdamM^ 
apparait to any cAieful and disinterested reader 
* of Mr. ISuirp’s lulmlrable repoi11i< 
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NOTES. 

> Thm iMrd of ^^icukure and Fitthirie^ has taken 
41 ttep long ov^iwe^ and now the one competent 
entomologtit on Ua permanent staff can look forward 

assistance in ddng ^ work which twenty com* 
pet^t entontoiogisti might, perhapti, be expected to 
lltofortn. An entomoiogicai laboratory has b<^n estab- 
lished and placed at Rothamsted, where a chief 
entooudogift and two research assistants are to devote 
tMr whole time to Investigation. The further pro* 
poedl to appoint twelve advisory entomotogists for the 
ok^flVe agnculturol divisions of England is one the 
4S^antages of which are doubted in a leading article 
in the Ttmsr of October lo. It would be better, our 
oontemporary thinks, **were the research staff at 
ftothamsted tp be increased, and arrangements made 
^or the investigators to vNit, now Cornwall, now 
Nor Aum^rlano," wherever a local problem t^amc 
urgent, returning to their headquarters to pool their 
experience and their results.’* Research Is needed, 
very much needed, and probably nowhere else in 
England could greater facilities for investigations of 
the kind required be fourKl than those at Rotham8U*d. 
But if the practical value of entomological reseat ch 
it to be imught home to the farmer, the fruit growir, 
or the br^er of stock, he must have his c>es opened 
for him and be given instruction on the sf^t ; it can 
never be attained simply by the distribution of 
pamphlets or journals, no matter how well prepared 
or how valuable the advice they may give. The 
divisional entomologists should do something more 
than give advice when called upon ; the> might make 
Mriomcal inspections, and have a look out for incipient 
^."^ges in the diseases of crops in their divisions, as 
well as for critical stages, so that means ccfuld be 
taken in time to prevent the spread of the diseast Jt 
should also be their duty, rather than directly that of 
the farmer, to keep in touch with what was going on 
at headquarters, and to become acquainted with all the 
latest discoveries brought about by research. Even in 
research they themselves need not be idle, if they have 
been properi)' trained, and are qualiffed, as they should 
be, to carry it on, 

Th* annual exhibition of the Royal Photographic 
Society is again hdd at « Russell Square, as, owing 
to th© reoviremenU of to Government, none of the 
larger galleries arc available. But the scientifit sec- 
don sunerb nothing on this account, as the bocictv in 
its own house -has greater facilldes for displaving the 
^ exhibits. Iliis secdon jfully maintains its reputation 
Thera ara forty-three colour transparennes on auto- 
chnxne plates out of a total of forty-six, but this 
kind of work is now so well established apd so perfect 
that the interest has passed to the subject rather than 
to the process. Photomicrography is well represented 
by entMnological and botaidcal series. A photomicro- 
that stands alone must have something very 
remaricable Indeed abtet it to justify its exhibition. 
Tbe radiographs of surgical and meolcal interest are 
as numerous and vaiuaUe as ever, and the application 
of Rdntgen rays to tbe detection of hidden defec'ts in 
if^tsl castings and In aetoplano parts is strikingly 
and ^utffully Illustrated. Concerning novelties in 
adanofic methods and apparatus, the splendid exhibit 
of Minks^ and fikideas photography by the Messrs. 
iOdnbefg richly deserves the m^i awarded to it. 
It htGhsdes scales on glass for apparently every con- 
calvabla purpose, from mkrometer scales to scales 
am* KfM, Messrs. Adam Hitger show a spectro- 
im biSat<mi Sdunham Olate which records 
I mm MteJengtiia ai and photographs 

tito for te^ng 
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camera-lenses. The exhibition closes at the Cod of 
November. 

Thr Hubject of the declining birth-rate was raised 
at the Church Congress on Oitober 15 in two papers. 
The Bishop of Birmingham held that restriction of 
births was due in most rases to prudential motives 
and to a sense of responsibility , and noted as a curious 
fart that statistics showed that doctors and cler^i, 
who used to be very prolific, now had smaller families 
on the average than other pc<^le I'he nation wants 
more children, but wants them oT the be^t quality. 
There must be cases where some kind of control 
should be exercised, and that mu<it be before con- 
ception is known to have taken plate Dr. Amand 
Routh directed attention to parental SAphilis and 
ajeohoHsm causes of untc-nntal nnd neo-natsi 
disease and death. He condemned the circulation of 
so-called *'proph\ lactic packet*)'* as likely to increase 
rather than to dimini**h venereal dibcase! He stated 
that in the six months ended March 31 last deaths 
in England and Wales exceeded bitths by 136,445- - 
foi the first time in our statistical history. Dr. 
Sievenbon, Superintendent of Statistics, attribute 
this to decline in fcrtUitv. Dr, I^tltin Fairfield 
statiri that venereal diseases had not only spread during 
the war. but had rapidly increased since the armistice, 
and urged an addition to the number of clinics. The 
.\rchbishop of Canterbury considered that the use of 
proph\lattics would be perilous as smoothing tlw wav 
towards vice, but aporoved the efforts of the National 
Committee for the Prevention of Venereal Diseases. 

h is with sincere pleasure that we learn that 
M Emmanuel de Mnrgeric has been appolntod Director 
of the new Geological Survey of Alsace and Lorraine. 
M de Mnrgerie brings to his official duties the knowledge 
gained by j^Tnrs of cultured conference with geologists 
throughout the world, and we ore indebted to his wide 
reading .ind his personal acquaintance with the face 
of the earth for the French edition of Suess's "AntHtx 
der Krde.” This, far from being a more translation, 
is the form In w^hich the book will live as a monu- 
ment to Austrian powders of collation and (onstructkin 
and to Ficnch lucidity of exposition. M. de Margerle’t 
published work has been geographical as welt as 
geological, and it is pleasant to picture him ds looking 
out fiom the heights of the Vosges on river-profiics 
once more associated with France. Many questions 
of t»conomic gcolog\^ and therefore of national wei- 
fore, will come before him in the recovered provinces. 
While his sympathetic snirit will find no barrjer In the 
Rhine, his vindication of the dtljtude of the Entente 
Powers, addressed during the war to Prof. Heim of 
Zurich, proves him to be the right mart for the taric 
of reconstruction on the frontier. 

Mh, FasKCia Jhi^hREY Bku., who has just retired 
from tbe NatuiaJ History Museum under tbe agex 
limit, entered the service of the trustees on August js, 
iffyS. when the Zoological Department was still at 
Bloomsbury and Prof. Owen the superintendent. He 
took an active part in the removal of the coUectioni 
to .South Kensington in 18&K-S3, and coneerned him- 
self with various divisions of the marina Invertebreta, 
^ving cTOcial care to the exhibition of select^ types. 
Mr. Bell is emeritus professor of comparimva 
anatomy in King’s CoUega, J^ottdon, and he served 
far many years as one of the •ecretaries of the R<m| 
Mlcroscopfcai So^ty, the Journal of which be tfso 
edited. In iSgg be acted as general secretary of fhe* 
fntematlpnal Congress of Zoology^ and for many 
^rs. was a constant attendant at tbe eduneft of the 
Marine Biological Asaodation. Mr. Biill It pa^ 
editor of the Museum report on ths coBeetians Of ihr 



J4ArVRB 


(OcTdBEft 9},' 1919 


* 5 « 


SoKtXwffi Cfoti, and he bat teen all iia Tohimet of the 
Disi^overy Antarctic report through the preta. 

Wb learn from Science that Mr. John D. Rocke- 
feller hat given to the General Educatkm Boards 
founded bv nim in 1903, twenty million doUara, the 
income of which it to be currently uted and the 
entire principal to be distributed witmn fifty years for 
the improvement of medical education in the United 
States. The working capital previous to this accTe- 
tion amounted to between 35,000,000 and 40,000,000 
dollars. Since the present sum is to be devoted 
exdusivetv to medical education, whereas the board’s j 
previous resources, under the terms of the charter 1 
granted to it by Concress, have been devoted to “ pro- 
moting education within the United States, without 
distinction of race, creed, or sex/’ the activities of 
the organisation xihh respect to medical teaching will 
be greatly increased. 

According to the Morping Post, the Norwegian 
traveller, Dr. O. Olsen, proposes to cmduct a small 
anthropological and botanical expedition to Siberia 
next spring. Dn Olsen has had previous experience 
in Siberia when in 1914 he studied the Sovot tribes 
in southern Transbaikalia, neat the Kltoisk Moun- 
tains. His present project is to go to the Yenisei 
vallcv north of Krasnojnrsk, and to push thence into 
the fehs known regions immediately to the east, with 
the object of stud\ing several little-known trlbi's 
These include the Dolgans, a Yakut tribe living 
between the Yenisei and the Khatangn; c'crtain races 
of Samoyedes; and certain tribes ipf Tungus The 
expedition also proposes to bring back with it, about 
January, 1921, seeas of Siberian conifers suitable for 
planting in Norwa> 

Wr have received a copy of the *‘Annuaire de 
Tobservatoire royal de Belgique” for 1920. edited by 
M. G. I-ecolnte. We are glad to note that the pub- 
lication of this useful » little annual was continued 
throu^out the years of the German occupation of 
Belgium. The observaton^ at IFccle was held by the 
Germans, but its sclenHnc wwk continued. There 
yvas no interrupllon in its publications, and even re- 
search did not completely cease. Needless to say. the 
Belgian staff yy'us responsible for this i ontinuous 
activity, M. Stroobnnt replacing for the time M 
Lecointe, who was with the Belgian Army 

TilP assistant secretary of the British Association. 
Mr. O. J. R. Howarth, has been charged with the col- 
lection of materials for a historv of the association. 
The records available in the o^ce, e^cialK those 
referring to the foundation of the association, are far 
from eAaustIve, and the loan of any letters or other 
documents bearing upon the histo^ of th6 association 
will be gratefully welcomed by Mr. flowarth at the 
office of the ass^iuUon, Builington House, W.i, and 
they will be dulv return^ after use. 

Thb Secretary of the Department of Scientific and 
Industfltd Rei^rch informs us that the following 
research assodations haye been formed In accordance 
with the Government scheme for the encouragement 
of industrisd research British Rubber ana Tvre 
ManufactuMii’ Research Association (c/o Messrs. 
W. B. and Com n Ifonmonger E.C.a) 

and the Linen Industry Research AttociattoTi (secre- 
ts^, Miss M. K. E. Allen, 3 Bedford Street, Belfast). 

Council of the Chemical Society has arranged 
W the delivery of three lectures during the comini» 
sessinn dealing with the work acoompUshed by 
ohemtsts duriM tlw war. The 4 rst of these iritl be' 
delivered at ^riingtott Mouse on Oewtnber f8 at 
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8 p.m. by Prof. James Walker, who wilt leoture'Cr 
’’War Euieiiences in the Manufacture of Nitric AcU 
and the Recovery of Nitrous Fumes.” 

Thb council of ths Ray Society has iqipointyd Dr, 
W. T. Caiman, of the Zoological Department^ Britbh 
Museum (Natural History), to be secretary In sue, 
cession to the late Mr. John Hofdcinson. 

Tub annual report for 1918 on the A^biinia* 

tradon of Nigeria shows the number of forest reserves 
to be gradually increasing. Their t<^ area DOW 
amounts irnproximately to 14/19 square miles la die 
Southern Provinces and to 3965 square miles in die 
Northern Provinces. Plantations continue to be made^ 
in spite of the gready depleted European staff and the 
disorganisation caused by the Influenza epidembt. 
Apart from mahogany and Alhima lehbek, the spsi^ 
that have proved most successful are Cassia siamea, 
Dalbergia stssoo, Grevtllia rohuMia, and MtUdeuca 
leucodendron, all of them exotics. In fact, it is veiy 
probable that, as experienced in South Africa, the 
planting diflicultv In the Northern Provinces will be 
itolved only by the introduction of suitable exotics. 
Hence these op<h^ation^i must, for some years to come, 
be of an experimental nature. 

A Ni'MBBR of papers dealing with marine biological 
and fishery subjects have recently been published. ITie 
Danish series, Meddelelser fra Kommissionen for 
Havundersc^elser,” contains articles on purely fishery, 
h}drographic, and biological investigations. A very 
useful account of the North Atlantic halibut finery, 
including work on the biology o£ the species, as well 
as on iu exploitation by fishing vessefr, i$ given by 
P. Jespersen in Bd. v. (No. 5) of the Fishery Series, 
and a very interesting paper by A. C. Johansen in the 
same series deals with the biometrics of the spring- 
bpawning herrings that form the bulk of the fish 
caught during the great spring and summer fisheries. 
There Is also an account of fish-marking experiments 
carried out on the Farbese fishing grounds. This is 
local in its fccope, but it Is interesting to aec, from 
the results, to what an extent this region must have 
been exploited by British trawlers in the years imma- 
dsatcly preceding the war. 

In Rc^rt No, ± of the Industrial Fat^e Research 
Board Mr. Major Greenwood discusses “The Incidence 
of Industrial Accidents upon Individuals, with SpecM 
Reference to Multiple Accidents.” As a result of an 
elaborate mathematical analysis of u large'mass of statis- 
tical data, Mr. Greenwood comes to the conclusion that 
the distribution of aeddenta among the empl^ees at 
a factory is by no means a matter of chance, but that 
certain individuals are much more liable to acc^ents 
than others. This susceptibility to accidents Is not 
due to the workers being quicker at their job titan 
tbelr fellows, nor do they differ from them at^Mraciably 
In general health. It seems to be a matter of per- 
sonality, and not determined by any obvious extrinric 
factor. ‘As Mr. Greenwood pmnts out, the weeding* 
out of these specially susceptible indivktuajs would 
lower the average aeddent-rate of a factory conskk^ 
ably, and it might, in certain instances, have a tnoi# 
Important effect than this. Tn tome industriee^ mtdi 
as certain of the exploslve-supply trades, an noriiftnt 
may lead to frightful diWister, and it might he weft 
worth while to track down these unsafe people by a 
study of the ambulance-room records and gpt them 
transferred to a less riskv Industry. ^ ^ • 

. Tm Ihtdlitioa ol human hi Soqth Afrlcn 
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kddt A 2 iCde 4 caown dlttrkt nortthweit of the Kalahari 
ro^CKif iNliicfa oeenia thnutenod by the deticcation that 
ha* omtaken the eountry to the south. In a paper 
entitled ‘*The Kalahari Lake Scheme" (S, African 
iihung cm4 Engineering Jonmal — the complete refer- 
ence Is not given on the eejwate copy sent us), Prof. 
Sefawan proposes to save Ovamboland and Its native 
population by damming the Cunene River at the 
eahtracts and diverting the water that ncm* flows into 
Ihe Atlantic back into a depression knov^n as the 
Etosfaa Pan. Hence irrigation could be arranged 
northwards and eastwards. A Mokarikari Lake " is 
also proposed as a development of the Soa Pan, wei^t 
of l^awayo, apd from^ this irrigation might be 
possible in the eastern Kalahari down the channels 
of streams flowing to the Orange Riven The scheme 
Is already cad ting discussion in the States of the 
Unitm. 

In a recently published memoir of the Carnegie In- 
stitution of Wabhington (No. 285), Prof. T. H. Morgan 
gives an account of hU cxperimcntb relating to the 
secondary sexual characters of poultry, and dibcusbcs 
at some length the genetic and operative evident^ with 
regard to secondary sexual characters in general. In 
some breeds of poultr>, notably Sebright bantams, the 
cocks arc featheied like the hens, lacking the long, 
silky hackles of the neck and saddle, and the curved 
sickle feathers in the tail that distinguish the cocks 
of normal breeds. Pro{. Morgan demonstrates by 
crossing experiments with game bantams->a breed 
with ihk normal sexual differences of feathering in the 
code— that the hen-feathcred condition is dominant. 


tree is generally distributed through the North amt 
South Ulands. A third conifer, Rimu (Dacrydium 
^preMsinum)f also abundant throughout the islands^ 
is the common house-building timber, a deep red* 
strong, hard, and heavy wood. White pine (Podo- 
carput dacfydioides), one of the tallest trees in the 
colony (the wrriter records one of 310 ft.), has whlte^ 
easily worked timber suitable for Indde 
Honeysuckle fKmghha exetha), a tall, handsome tree 
with beautifullv variegated wood, has never been ex^ 
ported. There is a large class of so-called secondary 
timbers in New Zealand foirsts which have never 
been utilised. The writer deplores the destruction of 
forests without any attempt to discriminate between 
land best suited for farming and land best suited for 
forestry*. In 1886 the forest area of New Zealand 
was estimated at 31.000,000 acres, which by ipoq had 
become reduced to about 17,000,000 acres. The 
forests even in their present reduced and neglect^ 
condition are worth more than all tho known mineral 
wealth of New Zealand, and they still offer more 
employment than any other industry. Compared 
uith sheep-farming, the New Zealand forest, if 
worked ns are forests in Europe, would afford about 
ten times the employment 

In the Indian Forester for July last, Mr. H. H. 
Haines glveb an elaborate descripiion, with figures, of 
the various shrubs belonging to the genus Carissu, the 
bark and leaves of which arc an important source of 
tannin. Thirteen species have been described by 
various authors, but these are reduced by Mr ffaines 
to five distinct species with several varieties. 


His figures suggest that two factors are concerned, but 
the experiments are not sufficiently extensive to render 
this certaifi. Castration experiments were perfonnod 
On the Sebright cocks and some of their hen-fcathered 
progeny, and the interesting fact was disclosed that 
removal of the testes results in the male assuming a 
type of p 4 umag^ characteilstic of the cocks of normal 
breeds. The fact is of great interent in connection with 
the recent work of Goodale, who showed that removal 
of the ovaty from the hen leads to the usbumptlon of 
the male plumage. \ further point of interest lay in 
the demonstration of luteal cells in the testes of hen- 
feathered cocks, similar to those which are kno\yn to 
occur in the ovary of norma] hens, Cdlh of this type 
are stated to be absent from the testes of not mol codes. 
The greater part of the memoir is taken up with a 
discussion of secondary sexual characters in animals 
generally, in relation ^th to Darwin's hypothesis of 
sexual aefection, and to the many other views which 
have been put forward at various times since. A brief 
review is also given of the heredity of the colour of 
the plumage in domestic fowls. The memoir contains 
an ample and useful bibliography, and is well lllub- 
trated with coloured and other plates. 


Thb economic va^ue of the fore«U of New Zealand 
is discussed by Mr. D. E. Hutchins in the Trans- 
actions of the Royal Scottish Arboricultural Society 
(vol. xxxliL, part a, July, 1919). The forests are of 
great value, and admittedly the best soft-wood forrsU 
ut the southern hditlsphere. In quality New Zealand 
timbers come before those of Europe and Australia 
^tnd after those of North America. The valuable 
ImrI-fdoe (Agathie ausiraUs) Is the largest timbes- 
prodydng tree }n the worid, owing to its masrive 
DOlo having little or no taper. At one time 
tiwre were about three mUllon acres of kauri forest 
Kew Zealand, now reduced to about half a mllUon, 
fo tiMl asdrem# north. The mcI most vahtable timber 
b MMdh4 lv,*noA» eonJffc; Trtar* 

$ 9 tm^ 1^ {* etrf duniM « fliM colour. . 1%i« 


Mr. AfEX. L. Howard wrote \ome time ago in the 
Tmher Trader Journal a scries of short articles giving 
n popular description of tho most important woods that 
arc imported into London from India, with notes upon 
their iN-opertics and uw in this country. These 
artkJoi* arc now* issued by Mews, W, Rkler and Son 
in pamphlet form, entitled “The Timbers of India" 
(pp. 16, quarto, price at. 6d.). 

In tho description which appeared in Nati’RB of 
October 9 of the aurora of October i, and the simul- 
taneous magnetic storm, several observations were 
recorded, but unfortunately the time reckoning is rot 
the same throughout. The observations desenbed tn 
the first and last paragraphs were received from the 
Meteorological Office, and the tinKb mentioned in 
them were all refenod to the civil day, which runs from 
midnight to midnight, w*hereas in the other para- 
graphs describing observations at Bristol and in the 
Isle of Man the astronomical “day" seems to havo 
been usid. When the change of time teckoning to 
which astronomers have agreed comes into force, 
risk of similar accidents will be obviated. 

Sir Robxhi Hadfikid has just issued copies of a 
Forew*oid which he prepared on the occasion of the 
Prime Minister's recent visit to Messrs. Hadfield's 
w'orks at Sheffield. Sir Robert has some timely 
remarks on tlie labour situation in country and 
the extreme necessity for joint intelligent effort on 
the part of cfmital and labour, without which under- 
standing the burden of debt arising from the war 
cannot be wiped out. During the present year many 
hundreds of valuable working hours have be^ lost 
as the result of trade disputes; but it is really hard 
to see what can be done without tncceased enughtm* 
roept of the working classes, whose dMtiniea 
may be said largely to rest with thetnudvea. Sir 
RoWt pleads (or the revision of the existiiig patint 
laws in this country, so that alt classes, without 
tinction, may beflefit (nmn the firult of thdr discoveries. 
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Some »pace i« devoted to the importance of Inveotlont 
ond research in connection with munlUonSi and 
it is intereiUng to note that Sir Robertas firm is now 
in a position to manufacture a heavy calibre naval 
riieii which, for range and piercing potver, wilt far 
outstrip an) thing previously uccomplisned. Invention 
shwld be stimuUiM and every effort made to discover 
fresh inventors, and, once they are discovered, to 
encourage them to give their ideas to the uorid so 
that ever>one may b^efit from them. 

CoKsii>ERAsut interest is attached to the description 
Ml EngiHeertng for October 10 of the geared tut bines 
supplied by Ute De Laval Steam lurbino Co. to 
the Swedish destroyers ^^rangei and 
The high* and low-pressure turbines occupy separate 
casings, and drive pinions engaging on opposite sides 
of the mam gear wheel. Ihe high-prcstiuro turbine 
cadng accommodates a cruising clement, and the low- 
pressure turbine an abUrn tuibinc. Ihc wheeL of 
Mth high- and low-iircssurc turbines arc designed to 
make 3600 iv\s. per nun. at full power, and the 
maximum peripheral speed i*» ifio metres per second. 
The cruising cienunt consists of one veloaty- 
compounded wheel, foiloned b> a simple impulse wheel 
The main turbine has four when lb. Ihe astern tur- 
bine bat one velocit) -compounded wheel with two 
rows of blading, followed by a simple impulse wheel 
The (aggregate shaft horse-powet at full power is 
11,000, with the propellers running at 450; tho astern 
shaft horse-power is 4400, with propiliers running at 
250. With steam 97 per cent dry, the turbines were 
guaranteed to consume not more than 52 kg. of 
steam per shaft horse-power hour at fuU load. Double 
helical gear wheels are used foi speed reduction, and 
the pinions are ngidly mounted, Ihe pitch hne speed 
at full power is 35 metres pei second Michei thrust- 
blocks nave been fitted, and their remarkable qualities 
confirmed by the tests 


OUR ASTRONOMICAL COLUMN. 

Nov.«,— Yet another nova has been found on the 
Harvard plates, this time by Miss Woods (Harvard 
Bulletin 693) Position for 1875 K.A. iSh 24m 629, 
S. declination 29® 289*. lU former magnitude was 
14, but it rose temporarily to 11 m iooi. On April 24, 
1919, it lose to 7, and has now sunk again to 12, its 
image api^rlng nebulous. The magnitudes are 
photographic. 

Pubs. Ast. Soc. Pac , August, 1919, contains a 
paper by Dr. Shapicy on a nova of another kind that 
was discovered bv Prof. Wolf two years ago, and 
independently by Prof. Barnard in the present year. 
Its place for 19170 is R.A, i;h. 35m. 13459, S 
decimation ii® 53' 576*; its photogiwhic magnitude 
is 11 (Harvard veale); spectral type, FO; radial velo- 
ci^ large and positive. AU plates exposed before 1909 
fan to show it; all since 1910 show it. Three inter- 
pretations are suggested *—<i) That it is really just 
beginning its steUar career, in which case it Is of 
unufue interest; (2) that it Is a long-period or Ir- 
regular variable, somewhat like i; Argfis ; and (3) that 
it nas just emerged from behind an obscuring nebula. 
To test this last HLggestlon, Dr. Shajpley took a long 
exposure with ^ oo-in. reflector and studied the dis<* 
tributlon of mnt stars. The rbniHt, given in^ the 
paper, while not inconsistent with the hypothesis, rive 
no dedrive evidence in Us favour; there i« no distinct 
llnejri demarcation of steltar density, as io some of 
Prof Barnard^! dark nebular regions. However, m 
much smaller do^d than these would suffice id this 
pave. 

KO. 3608, V 0 L. 104] 


Mr. Joy has made an estimate of the Otar's dlijtanca ' 
by* the Adams spectroscopic mpthod, finding 500 par- 
secs, A Harvard plate Of 1909 July 9 shows It ol 
magnitude 144; 1910 March ax, ti3. Since 1915 It 
has been xi. 

Both Mr. C. P. Olivier (AsU /oum,, Naw) and 
Messrs. Van Maanen and Sanford (Pubs, Ast. Soc. 
Pnc.. August, 19x0) publish prelimtnary values ol the 
pajtulax of Kova Aouilse 1919. Their valuce (dbsohtte 
parallax) are 0060' and 0009*. The latter, which 
implies a distance of ^ light-years, Is close to the 
values found ior Nova Persci, both by direct measures 
and by the expanding nebular Illumination. All the 
observers contemplate further measures when the 
brightness of the nova has sunk nearly to that of the 
companion stars, ^ 

The Sun-spot Curve —Mr, Seth B. Nicholson gives 
an interesting curve of sun-^t activity in Pubs, 
Vst Soc Pac , August, 1919. It is constructed simply 
from the numbei of spots, regardless of areh. Mr. 
Nicholson places the late maximum in September, 1917, 
and the curve since then shows a notable decline. 
The previous maximum is placed In May, 1905, and 
i4 both flatter and lower than the recent one. The 
minimum is shown in June, 1913. There are also 
cuives of the mean Lititudo of spots, nhich show that 
the fall in latitude since the last minimum has been 
much steeper than in the preceding cycle. ' 

Mr Nicholson diret-U attention once more to tho 
resemblance of the spot-actlvitv curve with the light- 
curve of IVpheid variables The sun*s surface is cer- 
tainU not pulsniing, as those of the Cephaids are 
belie\ed to be; if the resemblance of curve means any- 
thing. it suggests that there mav bttll be remnants of 
pulsation in the sun’s interior. 

SoLsR RAmATiON.— Mr C. G \bbot (Proc. Nat. 
Vead Sci , U S \ , Septtmber, 1919) gives an account 
of the simultaneous measures of solar radiation made 
tn 1918 at Mount Wilbon and Calama, Chile. The 
results give still stronger support to the hypothesis 
that the short-period variations in the radiation are In 
the son itself than did those at Mount Wilson and 
Vlgeria in 191T-12 Mr Abbot states that the Calama 
results .ire telegtaphed to Argentina, and successful 
predictions of tempeiature are based upon them. He 
suggests additional radiation stations at various doud- 
iesH regions, which he anticipates would be of great 
utility in weather prediction 


NEW SOURCES OF ALUMINIUM IN 
NORWAY. 

D URINO the war neutral at well as belligerent 
countries had to search within their own 
borders for those raw materials which formerly they 
were content to import: new occurrences of wait- 
known ores have alacovered, and new xnetteds 
devised for winning important products fiom rodks 
which hitherto have possessed no commercial value. 
Norway was particularly hard hit by the curtaitan^t 
of Intemadouri trade, and, amongst other ptUomns, 
that of finding a home source of aluxninfum pre- 
sented itself, and seems to have recrived a proentring 
solution. 

The metal aluminium can be obtained ty riee. 
trolytlc means from its oxide, and nearly the 
sug^ted methods of manufacture depend upon this 
as a final stage, the main difficulty Mng^ the ptt^ 
paratioit of 0 sniffioienfiy pure oxide, free mm 
and silica. The ore eottmtoiily used If beoxIfL awr 
a rather oosdy prenmlnaty purifloam m flia jMe^ 
proceM. At Ste m&break of war ^ CSetrri 
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atitlMd their available bauxitOt including the small 
depQfits of poor quality in Germany; but the neces- 
lAty of Andbg a more wMeepread source was felt, 
attd a* process was discovered and succesifullv put 
into opmtion by Dr» Buchner, of Heidelberg, for 
winnir^ the metal from kaolin and kaolln-rlch clu>s. 
Clay IS extracted with sulphuric acidi and, after 
removal of the iron, the alumina U precipitated from 
the solution with ammonia, four tons of a clay with 
an alumina content of 30 per cent, yielding one ton 
of the oxide. This process seems to have a ion- 
sMerable future before it, and plans are laid for its 
LoproductkMi on a large s^e into Sweden. 

There is no bauxite in Notwa>, and it was fitst 
proposed to work the clays after the Buchner and 
other suggested methods. This, however, has for 
the most part proved impracticable owing 10 fltc un- 
favourable character of the clays, which are relaitvcly 
unwealhered glacial deposits, not only poor in 
alumina, i6**ao per cent., but with part of it bound 
in alkali felspar, and therefore unavailable. In 1917 
Prof. V. M. Goldschmidt, of the Mineralogical 
Institute, Kristiania, conceived the idea of using 
labrador-stone as a source of aluminium.' labrador- 


stone is a white rocl^ extensively developed in south- 
western Norway, and especlaUv in the inner Spgne- 
fjord district, where it builds the huge laecolttii 
mountain masses so familiar to tourists, by 
whom It is commonly mistaken for maiblc. The 
main constituent of this rock Is n plagioclase ftlspar 
of .the labrador group, the more feUpathic varieties 
containing only a very smalt amount of iron-bearing 
pyroxenes, and with an alumina content of to per 
cent Prof. Goldschmidt has found that the felspar 
*^9 surprisingly soluble in dilute acids, so that it tan 
be dissolved out, leaving a residde of insoluble ferro- 
magnesian minerals and silica. The calcium and 
sodium oxides of the felspar, ij per cent, and 5 per 
cent. In amount respectively, go into solution with 
the alumina, and, using sulphuric acid, there is thus 
a considerable loss in the form of a useless by- 
product. This method is rejected for the manufac- 
ture of alumina, although it U used in the prepara- 
tion of sufficient quantities of aluminium sulphate to 
satisfy Norwegian needs. By UJ^ing nitric add as a 
solvent, not only is a waste of acid avoided, but the 
predpltaiion with ammonia ran be dispensed with- n 
valuable consideration In Norway, where ammonia 
cannot be obtained cheaply In quantity. 

The main features of Hie 'process, which has been 
worked out by Prof, H. Goldschmidt, are as foUown. 
--The labrador-stone Is extracted with dilute nitric 
acid, the 30 per cent, acid, first raw produU of the 
electrical air-mdustry, serving for this purptxie. The 
silica and greater proportion of the iron minerals 
remain insoluble, aluminium, calcium, ond sodium 
going Into solutlm together with a little Iron. After 
removal of this. Iron the solution is evaporated down 
and the residue heated to a certain temperature at 
which the aluminium wit alone Is decomposed, the 
nitric acid driven off being collected as a valuable 
concentrate. By washing with water the nitrates rf 
caldum and smium are removed, to be recovered 
and used in agriculture# the alumina remidning. 

This process ecema to be fiill of promise for Norway 
-Hi country with such abundant water-power , a 
flourishing nitric add industry, and an unlimiced 
quanti^ ^ a raw material which few other countries 
ppsscss^ and hopes are entertained that a product will 
be obtahied wWch will not only suffice lor 1^1 needs, 
botalfo will a jfooring jn the world's rapIdW expand- 
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HYDRO-ELECTRIC DEVELOPMENT 
fVORKS.i 

/V N extremely able and informative paper has 
^ really been contributed to the Institution of 
Electrical Engineers by Mr. J. W. Mcarea, chief en- 
gineer of the Hydroelectric Service of India, dealing 
with the general principles of the development and 
*^orage^ of abater for electrical purposes — a subject 
which is of the greatest interest at the present time 
from an industrial and economic point of dew, Mr. 
Meares’s paper is a general survey of the various 
problems connected with the inception of hydro- 
electric installations; it outlines the conditions 
<*s 9 enlial to the satisfactory development of any 
scheme of w^atcr-power, for' it must, of course, be 
borne in mind that It is quite possible for a country 
lo have considerable water resources, say, in the 
form of rivers, which are incapable of economic^ 
development. The paper treats of all the preliminary 
considerations relating to the gathering of supplies, 
flow and storage, the lay-out and efficiency of hydro- 
electric plant, and the principles underlying the 
doMgn of head works, canals, and delivery mams. 

Supplies of water at differtnt heads entail distinct 
methods of treatment. The heads mov be broadly 
grouped as high, medium, and low‘, in which, with- 
out too rigidly defining the boundary lines, high heads 
arc taken at from 300 ft. or 400 ft to a possible 
5000 ft , low heads from 3 ft. as a minimum to, say, 
Ho ft. or 100 ft., with medium heads between these 
limits A high head is associated with small volu- 
metric flow, and a low head with a large flow; the 
former is adapted to jeUmpuIse wheels of the Pelton 
type, and the latter to pressure, or reaction, turbines. 

In areas dependent on the collection of rainfall 
foi supplies, the anrftunt of fall and the run-off arc 
impoitant considerations. The following empirical 
table devised by Mr, G. T. Barlow, formerly Chief 
Engineer of the United Provinces, India, gives a 
working hypothesis for preliminary calculations which, 
while perhaps inapplicable to manv parts of Europe 
or America, affords a clear indication of the nature 
of the variations to bo met with in a particular 
locality : — 

Parrentao* run-off 
A B C 1> K 

Light falls, say under in 
24 hours . . t 3 5 TO 15 

Medium falls, sav ft:om iJ' 
lo 3* in S4 hours .. w >5 20 25 33 

Heavy falls, say abo\e 3' . so 33 40 55 70 

A is flat, cultivated and black cotton soil catchment. 
B is flat, pai tly mltivated and stiff soils. 

C is average catchment 

r> is hills and plains, with 'little iniltlvation* 

E is very hilly, sleep, and rocky, with very little 
cultivation. 

The paper also contains a table giving the over-all 
commercial efficiencv of hydro-electric plant «i 
follows : — 


For 500 kilowatts 
„ 1000 „ 

„ 1500 

,, 2000 ,, . » 

„ 3000 and over 


74 per cent. 

5 " »» 


*» 




It 


As a rough approximation, the capacity of plant in 
kilowatts may be obtained by dicing by 15 the 
product of the quantity of water in cubic feet per 

1 ''Til* OtMTuI tteDcvdoaoMVk ftn4 atortf* of WufW fW 
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Mcofld into the head m ieet^ the hhp of the tuN 
bine will be jpven by one eleventh of the Mme product 
Tlie ground covci^ b> the peper is too extrnsue 
to sdmit of adequate notice in the space at dtsppeal 
Froiki the foregoing extracts the papdr will be seen to 
be replete with us«ui inkumatmi 

Brvsson Cunningham 


THF BSiriSH iSSOCIAlION AT 
BOURNEMOUTH 
SECTION 1 

BCONOMIC SOENCR AND STAllsriCS 

OpBMNO \DDRKSb (ABMOGKD) BY hlR HUGH BSLL 
BARf , D L , J P t PkSUOKNI OI' THB SBCilON 

Thk ct^saiKHt of hoet^ities did not carry with it the 
cessation of expenditure The figures given each week 
in Fconomtxi show the daily disbursements of the 
kingdom to have amounted to 6500000I for the 
twenty-one weeks from November 16 10 April la Our 
expenditure from August 34 to November 0 amounted 
5^5 5 ^ iTom Novtmbor ap to July 8 we cx 
pended 564,000000) a reduction of only 21 soooool 
or about 250 oooi a day I he debt with which the 
war burdened us continue 1 to augment long after the 
cause of it had Leaded to operate We are still vastly 
exceeding our income Even if we take into account 
the iiHertst on the war debt which amounts to about 
I ooo,ooof a day it is ck ir that the various obligi 
tions undertaken by the Government during the war 
continue to impose on us a hufi^e expenditure which 
Is largely in excess of our revenue 
New claims are made on the national purse and are 
accepted with the same ippurent light hearttdness and 
disregard of consequences which mark so many pre 
vfous acts of those responsible fo^ our expenditure both 
during the war and bdorc it 
The call made on the men ind women of the nation 
for servioea differing from those to which they had 
accustomed involves great changes in the con 
ditions of those affected Some compensation for these 
sudden changes was no doubt inevitable Ihe dtsor 
ganlsation o1 the whole mdustnal machine made it 
difliculr if not impossible to turn these different classes 
adnft into a work! in the chaotic condition into which 
the war had thrown it But It does not follow that 
this compensation should have been given in a way 
actually to encourage unemployment There are only 
too many indications of a genebd tendency to cxlrava 
gant expenditure which must be diecked before the 
course of our economic existence can return to normal 
lines To enable us to do this we must consider what 
has happened to the world economically Mnce August 

fint and perhaps moat atnkuig chanfpe to be 
noticed la that in these five yean an unmenn quantity 
of wealth has been destroyed 
There must be many ^dred thouemd acres of 
caUivated land with tllC apperatta requited tor 
Ite cultivation which has bew reduced to a state 
of 9omplete desolation It is difficult to see how 
ft min be brought again into use at an early date 
The mere clearing aWay of the wire entanglements 
must be a costly operation Great quantitiea of shell 
abandoned by the German* in thw hasty retreat 
«fiU cumbered the ground they had occupied These 
mubt be cerefullv r«noyed-~not a very simple opera* 
tioa, and one which mnst be earned out ww shilled 
tfireefionr 

Can angrooe doelbt the huge dsstruetlon of wealth 
wUeh baa oecurrbdK But it is really wwae than it 
pppean, for Ae very p rocess of destnictfon was even 
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more costly than the daaiage which, was doaow Mik / 
hoDs of tons of steel ip the fom of guns aod thew 
pvojeoutes-rimlbons of hves had gone to prodoos thb 
untoward result For fifty months aU the energies of 
the most active and energetic people on the gkme had 
been turned from benancia) enterpnse to woik of 
which the result was the annihilatioa of vast masses 
of wealth. 

When all these things are considered it is act sur 
pnsing to find our estimate of the cost of the war 
reaches a total the mind cannot grasp When you 
begin to speak of pounds by thousands of millions, the 
difference between twenty five and forty Is scarcew 
noticeable But be the sum larfM or smuler, the ilu 
impirtant fact to be borne in imnd is that the wealth 
which It r^resents has passed out of being 
ho much confusion exists on this subject that it fs 
worth while dwelling on it for a moment Some con 
tend (hat there has been a mere change of wealth 
from one ownership to another Into whose posses 
Sion may wc ask has passed the wealth which used 
to exist m the towns and villif^es and cuHivated land 
of th( battle area? It is true that the steel which 
went lo effect this destruction has been paid for, but 
from what source has that pavinent «.ome? Let us 
think what might have happened but for the war 
The steel might hive made rads and been laid on a 
railway to bring the produce of Central \fuca to lands 
read} to p iy for it and desiring to consume it for use 
ful purposes bor all tune there would have arisen 
in the process an income which would have gone to 
support In comfort those receiving it and its surplus 
afUr this had been effected would have served to add 
yet more miles of railway and to bring yet more tons 
of useful produce Ml this energ\ has dissipated 
in the manner indicated and all that remain^ is the 
obligation of the State for all time to pay interest 
on a debt which has been created 
There as it seems to me but one way to escape 
from the situation we have created No measure of 
confiscation however disguised will remove tiK burden 
under which we lie It may be decided to liter the 
incidence of the burden from one sot of shoulders to 
anothec Any proposal of the kind must have very 
careful and earnest consideration 
If a really sound md eauttibk ^hemc of taxation 
could be devised each taxable unit would contribute to 
the common fund raised for the purpose of the Govern 
ment an amount which would bt arrived at after due 
allowance was made for his services to the community 
and his abittt> to pay A bachelor with no claim on 
him but to support himself without State aid who 
had done nothing to provide for a citizen to take his 
place in the fullness of dme mij^t be called upon to 
pay more than a man under oSigation to maintain 
a familv, and supply, by his children the means of 
carrying on the torch of progress 
One of the chief objections of graduation seems to 
be the danger of gradito4y increasing the steepness of 
the Stale until the higher incomes would be taxed oqt 
of existence and the revenue they produced disappear 
This wouldf no doubt, bring its own Femc^y The 
State needs a certain annual reyenue to provide the 
sennoei demandsd by the community If the restfU 
of taking much the greater part of incomes over a 
certain amount ends ot extlngulihuig these, t}|e Sm$ 
will cease to derive the revenue on which it coun^ 

It must then cither (induce the taxon ihemuital a pourt 
IS reached at which they wlU condnua to e^, 01^ 
must increase the tax on mi ey somoof thn^d^ fat- 
copers Vnlees U means to ruA mtobai^ 

rupc^ It must find the point equthbni^ ar adtidh 
its sdteme of graduated taxafaon riiytimiaa to ptoMto 
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the fevamie requbed^ not in any one year,' but in . 11 ; 
lutdre yean. Such a scheme, could it be diicovercd, 
matld meet entirely that very important deetderatum < 
oi a ta3c« namely, that it should he based on ability 
to pay. 

Two other points must bo kept In view. A tax i 
must be equitable in iu incidence and reasonably I 
contbuous in its imposition. Given these three con- 
dUlons, the economic burden of the Impost will quickly ' 
fall on the right shoulders. We may cliMnlss the I 
argument tfhim asks for a levy on capital, and de. 
fends It against the accusation of being confiscatory | 
on the ground that it Is no more confiscatory 
than any other means of raising money by the State. 
No juggling with the balance-sheets of the nations 
of tne world will get rid of the fact that many thou- 
sands of millions of wealth slowly accumulated in the 
S^erations which lived before August, 1Q14, have 
been dissipated. 

[After ft brief (xaminatlon of the changes in the 
amount of the National Debt for the past century and 
its gradual reduction since 1814, the address pro- 
ceeds •— ] 

In the last five years all this has been changed. 
From August, 1014, to March, 1015, 450,000,0^. 
were added. The next year addra more tluin 

1.000. 000.000/. By March, 1917, it stood at 

1.906.000. 000/., and now it has nearly doub(ed, and 
is more than ten Llmet» what it was at the outbreak 
of the war. 

tt is tiue we ha\e something to set against thib 
. vast sum. We have nciad as the fimincial agents of 
our *VUlcs. The sums ue have found for them amount 
to close on 2,000,000,000/. On the other hand, we 
Jlave ourselves contracted debts abraid to the extent 
well on to 1,500.000,000/ On balance, theiefore, 
we have interest to roceise on about 4oo.o<)o,ooo/. to 

500.000. 000/. But to enable the inhabitants of this 
country to find money for our Goveininont, we haw 
sold fulK as large un amount of our holdings in 
foreign securities It may be contended that we are 
little worse off. 1 fear on closer examination this 
view^ will not be found good. 

Let us admit that our .Vllies will find no di(riiult> ^ 
in paying the 100,000,000/. a year or thereabouts due * 
for the interest on their debt to us. We must rt»cog- 
nise that thin will make a serious draft on their re- 
sources. Very different were the securltK*s held by 
individuals in this country with which they parted to 
take up each successive Issue of Government Bonds 
at the urgent insistence of successive Chancellon* of 
the Exchequer. 'Fhe securities sold were usualh first- 
daw industrial or public utility issues. What hft\c 
we got now ? A charge on a heavily burdened country 
of which, It maj be, many thousand acres have passed 
out of cuUivatim for years to come. 

Put at the highest, not many of our millions of 
pounds will find their own interest. All the balance 
mutt come out of the product of the other and real 
Industries of the debtqf country, and to this branch 
of the subject we must now turn. 

At the present moment it is of more vital importance 
than evor that ,we should come to a clear and un- 
prejtkHced uadenundlntf on this subject. To judge 
oy ftppiMtfanoes, the Vaguest opinions exist at to the 
Cimadty of the community to meet the various claims 
which aiw preferred for a diare of the wealth from 
^ch gloiie these claims can be satisfied. Many 
people seem to think that no demand is too exorbitant. 
We are asked to piovide houses by the hundred thou- 
00^ tmdelbmd hy Ae consideration that th^ 
iwW tinwe-, or even four-fold die amount at which 
tli^oOuU been huHt before ^he war. They are, 
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moreover, to afford accommodatloA of a much better 
character than was thought sufficient a very short 
time ago. Houses built so recently at twec'ty years 
ago are no longer good enough for the social rOf 
formers of to-day. It is forgotten that something lika 
80,000 houses are needed each year to accommodate 
the growth of the pc^latton. lliere are to-day 
MmeChing more than ^gbt million inhabited houses 
in Great Britain. Not more than half of these are 
above fifty* yrears (dd. During the war housebuilding 
had almost ceased, but before 19x4 the building or 
houMis had been checked by two causes. The various 
Arts of Parliament dealing with matters affecting the 
building of houses had so enhanced their cost that 
there was the greatest uncertainty whether houses 
could be built to return a reasonable interest on ^eir 
cost. 

But the second cause w'as of as great, or possibly 
even greatei, significance. The trade unions con- 
nected with the building trades had gradually suc- 
ceeded in imposing conditions which had added enor- 
mously to the cost of building. It would not be dif^ 
cult to show why this had been possible, but it would 
take us too far to follow this line of thought The 
fact will not be denied by anyone conversant with ^ 
circumstances. The result of all thU is a seriotu 
shortage of houses, and this it is proposed to make up 
by grants from the public purse. If this weie the 
only demand of tlio kind we might faa^ it with more 
equanimity than is in tact the case. But when we 
look el^whore we see other claims comparable in their 
effeeth on the public purse, but differing m kind. 

The railway enterprise in this country may serve 
as typical of what is meant. Prior to the war the 
railways were carrying on their duties in a manner 
which enabled the country to get through its business 
in a profitable and, on the whole, fairly satisfactory 
way. Ihey earned sufficient revenue to pay a fair 
return to the shareholders. It is true the prospect was 
not reassuring. The railway management was meet- 
ing th(' usual contradictory claims prefem^ against 
almost every industry It was asserted that they were 
rendering serviceh which were not nearly so great as 
were demanded by their customers, and they were 
charging for them rates which were regarded as quite 
out oi propurtinn to the value of the services. On the 
other hand, they w’itc frying wages which the re- 
cipients thought entirely inadequate, for much longer 
hours of service than illeir workmen were disposed to 
give. Negotiations between the parties h.'id obtained 
ccruin concessions as to hours of work, and also as 
to rates of pay ; but these w^ere not accepted as suffi- 
cient, and Parliament was called upon to intervene, 
with the result that statutory hours were imposed. 

The very essential differ* nee between hours of work 
or rates of pay rCMilting from convention between the 
parties interested and the same imposed by atatuto is 
often overlooked. The convention can be varied to 
meet the Vaiying circumsunces. The statute provides 
a hard-and-fast rule, from which it is impossible to 
depart without incurring penalties. 

When the railway companies pointed out the serious 
effect which these statutory obligations imposed on 
them hxid on their revenue-eanning capacity, jmd 
sought power to increase the rates, thek customers 
w*ere up in arms. The very men who, in parliament 
and elsewhere, were applauding the dedsloii to givd 
rejiei^ to the railway servants, resolutely refused to^y 
the efttra cos^ thus incurred. With difficulty was »r- 
liament induced to give the companiee leave to add to 
their charges something towaroi meeting this tost 
The companies found sml greater lUIBeul^ la ohbyn- 
Iqga sett/ement with the{r customers as*to the amount 
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Which should bo to oddcd. The question was sdll 
awaiting a final settlement at the ouweak of war. 

[The position of the railways is examined; the 
small yield to the aharoholdeis is set out: the need of 
the expendlttire of fresh capital to enable the com- 
panics to cope with the growing traffic is stated ; and 
the address pnx^eds ] 

There has been a persistent demand by labour 
ihroi^hout the country for better pay« and an equally 
persistent demand for more leisure. To these 
mands no objectioo can be taken. On the contrary, 
rightly understood, they must meet with approval by 
all who desire to see the country, as a whole, happy 
and prosperous. But we must consider how they can 
be satisfied. 

I'he only source from %hich satisfaction can be 
derived is the sum-total of the product of the industry 
of the eountry, and indeed of the world, in the period 
under consideration. It must be noted that in many 
rases the product may not bo realised within that 
period, as, for example, when a manufacturer holds 
large stocks of goods which he has not yet marketed, 
but on which much the greater part of the cost has 
been paid. It must also be not^ that a very con- 
i^iderable part of the industry of the country do^ not 
add to the total product which is the subject of 
division, but is, in fact, a charge on that product. The 
whole burden is borne by those engaged in providing 
commodities or services necessary for the members. 
Wo touch at this point a very difficult problem, the 
proper solution of which may possibly snow us how 
all our economic troubles may be ended. 1 can do 
no more than state it as briefly as may be, 

There cun be no question that a very great part 
of human activities it spent, and the resulting product 
used, in providing things whkh cannot be called 
necessaries of existence. The simplest food, clothing, 
and shelter may be said to cover all that comes under 
this head. But life that gives us nothing but the 
indispensable minimum of these essentials would be 
so dull and monotonous as to be scarcely worth the 
exertion needed to procure them. We must have 
more than these if we are to get enjoyment as well 
as mere life, flow much more can we claim --perhaps 
we might say, oxlort— from our environment? And 
how shall this extra ttlbute be shared among us? 

If we mode a cocn^dete analysis of the division of 
the product of industry sve should be astonished to 
find large is the amount w'hich remains after the 
es-iential demands have been satisfied. If we sought 
to classify our expenditure we might come to some 
such division as this : — 

On ebsentlal needs, 

' On ihings making for the irreproachable amenities 
of life. 

On luxuries which add to and aid our reasonable 
enjoyment. 

On those which subserve mere pleasures.. 

On extravagant Expenditure for which no justifica* 
lion can be ottered. 

It is difficult to draw silfy clear line betw^een the 
heads of this ver>* rough division. Each class passes 
imperceptibly into the next. Fortunately for our pre- 
sent purpose, we do not require to do this. It 
enough that we should admit that not all actlvi. 
ties are well directed, and that we consume a great 
mony things we <ould do without. No class is ex- 
empt from this blame, if blame it be. Each U dis- 
po<H to look askance at what is called the extrava- 
gance of othev. When people talk of waste, 

they often mAn expenditure on things for which thev 
tbentielves do not'raie. But the question is: How 
eM we <peck this ektravagance and provide more 
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fully for the more essenttat needs of the sriieta 
people? * 

It nch men did not drive motor-cars cr driidc co^ 
wines, would the people who produce these luxuries 
be better off? Or if, instead of making these thin^ 
th^ made articles needed for tiie mass of the petifae, 
could these buy the result if they had no more mesas 
than they now possess? £>0 we not come back at the 
end to the pro^itlon that men can have mm only* 
if they have more to offer in exchange? ^ 

It may be contended that men have obtained more 
or lets comp 4 etely what they wanted most urgently. 
They wanted shorter hours. In many trades tb^ 
have got them, and might have had tiiem In more 
had tmy gone about it in the right Way. They were 
not sumciently desirous of having better houses, and 
they failed to procure what their well-wishers desired . 
for them. 

A rt 4 atlvoly small part of the population does un- 
questionably gel a very large share of the total income 
produced by the whole community. Can we -do any- 
thing by which this share may be reduced without 
brining about ^ater evils than those we seek to 
overcome ? The history of the sumptuar> laws does not 
encourage much hope that attempts to p^vent expendi- 
ture in particular directions will have much success. 
My own studies had brought me, many years ago, to 
the conclusion that In every industry examined there 

no way of giving to those engaged shaces greatly 
differing from what has been afforded in the past, 
llie margins on which manufacture in general is con- 
ducted are too small to make it possible to give the 
larger contributors to the ultimate result any con- 
siderable addition to what they htivc been accustomed 
to receive. This impression was confirmed by thci 
elaborate genera! survey of the industry of the klfig- 
dom carried out by the Census of Production of 1907, 

No doubt labour (which is much the most hnpor^t 
item ol cost) has obtained a gradually increasing pay- 
ment, though not necessarily any larger proportionate 
share. A steady improvement in the methods in 
fS'hich the labour of men is applied has resulted in 
enabling a larger product to be obtained. Each new 
implement, each fresh appllcalion of energy of various 
kinds, as, for example, steam and «lectricit>, has 
meant that the Individual man produnxl more La his 
day^s woik, and he got, in fact, a larger return for 
wnat he did. But at the same time me capital en- 
gaged was increased, and consequently the proportion 
of the product to be allotted to rewarding caii^tal also 
increased. It is neither possible nor desirable to 
attempt to alter this btate of things. 

The whole question has been treated in a very 
masterly w’ay by Prof. Bowlj^ in a book published 
some months ago, entitled “ The Division of the Pro- 
duct of Industry,*’ Mr. Herbert G, Williams’s pam- 
phlet, entitled ’’The Nation’s Income,” also deals w^th 
the same subject with much care and skill. In it he 
makes a critical examination of Sir Leo Chioxxa 
Money’s book entitled “Blches and Poverty,” 

'fhe conclusion reached in these publlcati^ is prac£ 
tically the same. It may be stated, in the cautj^s 
words with li^hjch Mr. Bowley ends Us book 

“This analysis has failed In part of Its puipose If 
it has not shown that the problem of seeing the 
wages, which people rather OptimisHoallv beUeve to 
be Immediately and permanently possible, Is to great 
extent Independent qf the question of national and 
individual ownership unless it is seriously bellevpd 
that production would Increase greasy if ^ State 
were sole emplpysr. The wealth of the coufiffy, 
ever divided^ was tnsuffident before the wai^m a 
general high standard; there is not1^|gg uffet {6 
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0 ^i H wtll ht greater ia the future. Hence the most 
im^tant tadc-^ore Important immediately than the 
tp^novement of the division ol the product^-iucumbent 
pn employefs and workmen alike, is to increase the 
Oatlcihal product, and that without sacrilicine leisure 
add the amenities of life." 

1 shall have failed In my object if I have lefa tn> 
bearers under the impreMion that I am wedded to ot 
heading for any particular division of the v^ealth of 
the country. We hear much talk about abstractions 
called **capUal ’’ atxl *Mabour ’* 'Fhe terms are con- 
venient enough if we do not let ourselve^ be deluded 
with the idea that they mean more than the sum of 
those who own the capital or supply the labour. 
Labour itself is a somewhat ambiguous term I'niil 
comparatively recently the members of the ^'labouring ! 
classes" so called thought it was synonymous witli 
the man who laboured with his hands, i^e La^ur j 
Party itself has been fain to enlarge Its definition so * 
at to include alt those who "labour by hand or brain." ' 
Not one of us Is independent of ca^ntal. Tlie most 
poverfv-stricken member of the community relies as 
implicitly <m it as the richest amoriig us. To talk of 
the “abolition of capital" is to use a form of words 
which Is absolutely meaningless. What most people 
who use them really mean is one or other of two 
things, sometimes both at the same time— either that 
the capital is in the wrong hands and that it should 
not be held in the way or to the amount which is at 
present the case, or that the division of the joint pro- 
duct of capital and industry is defective and should 
be altcreiL 

1 see great difficulty in saying no man *8 fortune shall 
exceed some given sum, and even in sa>ing no man 
shall bequeath to his survivors more than some very 
finoderate amount. In either case I should fear en- 
dangering that building uj> of capital which, however 
it may be divided, is essential to our national progress. 

When we come to the division of the joint product 
of industry and capital other considerations become 
affront The question at once arises whether any 
other division would have been possible in the past, 
could be accomplished in the future, without grem 
changes in the way in which the product arises. Re- 
ference has already been made to my own examination 
of this matter, which leaves me in no doubt that any 
considerable increase of the part of labour would have 
left the share of capital so small as to have stifled 
enterprise. 

This does not mean that large fortunes may not 
have been made by those whose skill and indust r\ 
and enterprise enabled them to seise the ndvantage^^ 
presented to them. 

Those who cry out against capital overlook the fact 
that in modern industry no man can be set to work 
except by means of a capital sum first found for the 
purpose. In the Industries 1 know best something 
above aool. Is needed to put a man to work. 1 he popu- 
lation of this country incn^ases at the rate of about 
I per cent, per annum. This means that for every 
1000 men to whom ediployment is being given, about 
ten youths are ready to be set to w’ork each >var, and 
something above musf: be found venr b> vear to 
give them employment.* 

One further point be made. Men see some 
great enterprUe (and the railways will serve very well 
os an example), and look upon it as a capitalist or- 
ganlMtloft. But when the circumstances are ex- 
amined it Is found that it consists of a multitude of 


small hokBiigSt and comparatively few of large amount. 
Id the No^-Gmatem Railway something like 60,000 
mmhqlders htW the 83;ooo,oool. of capital of various 
da8MiikmHottS*-i^y, on the avecage, some 1400I. each. 
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Considor the widespread distress which would be 
caused if the income from the sum were to cease. 

1 h«ive mode a similar calculation for a large 
colliery undertaking In w hich 1 am inieresm, 
with the following result. The capital in shares 
and debentures is about 1 ,300,ooo(. There are 
a little more than 1800 shareholders* VVe employ 
5500 men. Each shareholder therefore pro^des 
employment for about three men, and holds on the 
average 725I. Before long we shall require further 
capttiu. We see our way to enlarge our operadoos 
and so to provide employment near to (heir homes for 
the fiftv to sixtv >ouths v^ho, each year, grow to man- 
hood, and need productive emplo>ment if they are not 
to lx*come burdens on the community. We hope our 
i8ot> shaieholdors vs ill have laid by enough to t^vide 
the 12,000/. n year which is necessary for this purpose. 
WV are assuming they or someone will provide it, for 
we arc using our resources (reserves and depreciation 
funds) in this w*ay, and shortly it w'ill be Incumbent 
on us to fund this (^ligation and add it to our capital. 

We are thus brought to the last subject which I 
desire to consider wi(h you - the widespread tendency 
towards >vhat is somewhat vaguely called Nationalisa- 
tion. It may bo questioned whether any large number 
of people have very clear ideas what is meant by 
the term. 

Let us assume for the present purpose that it sign!- 
firs that the State shall become the owner of any 
enterprise which L nationalised —as It owns the busi- 
ness of the Post Office, the Telegraphs, and the Tele- , 
phones Let us ask what advantage will be gained 
by the assumption of ownership. A centraiisea man- 
agement, even of so stmplo a business as that of col- 
lating and distributing letters and parcels, has not 
been an unqualified success Where the business Is 
more complicated, as in the other examples, the success 
has been even less conspicuous. What reason have we 
to hope, then, Jn such intricate matters as the rai)wa}s 
or the mines, belter results will follow? 

The incentive of Individual gain will have dis- 
appeared, and with it the readiness to acxeot sudv 
risKS as those to which reference has already been 
made. We may easily find that the developments 
needed to find ^ployment for our voung people are 
not forthcoming, for w'ithout such 'risks being run 
no growth of omplo>ment will take place. Unless I 
am much mistaken, a great temptation will be put 
before politicians to make concessions to the huge 
armv of voters who will be in the direct employment 
of the Government. 

The experienee of these five tears h«s failed to 
tench the lesson that vou cannot touch one branch 
of labour without affecting all others. An qdvance 
of wages given to one section w’lll inevitably be 
dcm.mded b\ all others. The result will be prejudicial 
to the whole community. As regards international 
trade, we mav find ouiholves shut out of foreign 
I markets because our wages are made artificially 
just as we should be excluded If, for example, the 
shipow'ncis could compel us to pav inonlinate freights 
on some Indispensable raw* mntorSnl like cotton. 

A cure will spcedilv come, but it may come after 
great suffering has been inflicted on the whole com- 
munity. Parliament can easily impose on the tin- 
plover. whether a privnie individual or the State, the 
payment of a certain w age if a man is employed, but 
one thing It cannot do, and that Is compel the em- 
ployment of the man at a w’age which the price m 
the article he produces will not wffice to pay. The 
man will remain unemployed. That U the dras^ 
retnedv whkh economic law Impose*. Wf mav escape 
it by making up from some other soup^ the defichfiWry 
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tf wie IntUt on liaving the «rtlcie uid refute ta pey 
the coet But thie ratiedy h iq)pIlceMe oidy to tome 
tmaH pert of our total product. When we come to 
auch Industnea aa thoae now taVced of it it impo^bk. 
We mutt make the induttrv telf-contalned. 

But it may be tald that thote most concerned are 
not ttrivlng alone, or even chiefly, for hif(her wa^et, 
but desire to pardctpate in the management and to 
bear their p<irt In qedding the quesatnis of policy 
which up to now have been in the hands of the cm* 
ployers. To this no fundamental objection can be 
raised. The more completely the men engaged In 
any enterprise understand It, the better it will probably 
be for the whole But large questions of pOltrv 
require knowledge nnd appreciation of circumstances 
which can with difficulty be acquired b\ persons whose 
life Is necessarily passra in quite other surroundings. 
That the fullest Information should be given to the 
persons in question cannot be denied. The claim to 
deiU with matkrs of managomejit Ivlng ouite be\ond 
their competence cannot be conceded The fin.'il im- 
pulse cornea from one mind which cannot divest itself 
of its responsibllitv or exercise it under such condi. 
tions as those suggested would impose 
A universal unrest pervades the world This had 
indeed already become apparent before 1014, The 
war has exacerbated the symptoms which were alrendv 
HUfficlentlv mrnaring Remedies bv legislation hnd < 
been applied here niid cl ^ where without success fn ^ 
the nineteenth century the political emanicipatlon of 
the Inhabitants of this countrv was gradually < (Tected 
Bv the end of it freedom hnd been Drattii.tUv won 
The great changes which occurred in the political 
condition of the countrs as it was before iSti and 
as it became b\ the end of the century had been 
brout^ht about with relatively little trouble It Is not 
surprising that this should have led to the conclusion 
that economic changes <ouW be effected with equal 
ease Perhaps the confusion whkh we contlnualH 
observe between a “law ” imoosed bv the will of a 
Icgistoture and a “law of Vature,** so inlled is 
responsible for this conclusion 

Ifnving r'alned p^ditlcnl freedom comparatively 
easflv, oeopic seem to have thought economic freedom 
could be got with equal facilitv Wo have had 
numerous instances of this on which it is unnecessary 
to dwell roncesslons have been made hv which, 
npparentiv, life was made much caster for certain 
people But the fund out of which these (oncessions 
w^re to lome h.ss not been Increased Mnnv of them, 
though not so intended, had the effect of positivelv 
lessening that total. In a perfect world it ought not 
to have had this effect, but, human nature being wbnt 
it js, it was easv to foresee the resylt Tt could have 
been foretold that a minimum wage establlhbed b\ 
law would sooner or later reduce the output of the 
man paid bv piece It had that effect on the coal- 
miners at a verv earlv date after its enactment 

The demand for higher wages without a corresponding 
Increased output was causing anxietv before the out- 
break of war The Inordinate expenditure wrhich the 
war brought with U seemed to justify the contention 
of Bhs workmen that the claims thev had put forw'ard 
cbuVl easily have been met in the past, and must 
be conceded when things became normal analn. Tt 
was forgotten that all thought of economic produetkm 
had ceased. We were living, not cm the earnings of 
the year, but on credit ralsM on our expectationa of 
Che future. In the past this course was also puratied. 
but (es hat already been pednted out) In verv different 
drcufnatanc^S^fff' capital thus created waa cal- 
cuUled to an adequate return to the person^ 

UIIM USIWU. ^ 

None of Che reipedtea proposed touches the difficulty, 
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We must obtain a larger product tf sve are to^bave, 
more to divide, Re et netkos ih output, whether previ^ 
duced by the act of the L^slature, the wiff df tbd 
worker, or (let us add) the hindranoe of a tflrftf, wtK 
fait to effect this. None of the Short cuts now pro% 
posed will lead us to our goal. Can we conyincd 
those roost deeply iotereetrd of the truth of this? 
The Usk is not an easy one, fdr promises without end 
are made to accomplim what Is desired without pur^ 
suing the patient and laborious course whicl:i alone 
can lead to a happy solution. For my part, 1 ndy 
on the common sense of mv feilow-countrvmeit. The 
speedy .ibolltlon of all artifldal prices by which wS 
snail get to know the real cost of what we buv will 
be a great help We mav hope that on this will follow 
an earnest desire on the part cf all to do their best 
for the commemw eal- convinced that on this intel- 
ligent altruism we are best serving our own ends. A 
better division of Industrv would ensue. The net 
result would be a happv' and contented nation, {n 
which the efforts of each would be more guided bv 
the common welfare than bv the selfish desire for 
the advantage of the individual 
None of those things can be accomplished by .Vets 
of Parliament. Statutory prices and slntutorv hours 
offer no solution — rather increase the evil than lessen 
it There is no royal road bv which we can travel to 
a solution We must, bv patience and mutual for- 
bearance, sock to alter the presf^nt hosUk? ptdtude. 
We mnv frankly accept Prof ('annan’s opinion that 
** the economic organisation of the nineterntn and early 
twentieth centuries will not endure for ever, but will 
be gradually replaced by something eke more suitable 
for its own dn\ and generation 
I.et fill parties m the Stpte bond themselves to this, 
change, in which, again to quote Prof Cannan* 
** free associations of free men able to go out and 
come in as each pleased would voluntarily give ser^ 
vice for service. Irresncttlve of domicile and 
nationalitv ” This Is a change which we mav agree 
with him in thinking mort' “desiiablc than anv 
restoration of the feudal system basing econcwnlc 
organisation on the Unitorv of the lord, exon if the 
personal iord of the Middle Vgos Is replaced bv a 
Parliament elected bx universal suffrage and propor- 
tiona! representation.”* 


FORTHCOMING BOOKS OF SCIENCE. 

S INCE the appearance of the article on ‘Forth- 
coming n^ks of Science ” in Nstl^bf of 
October 16, some further lists of books likclv to appear 
in the near future have reached us Ihe CatMbitdge 
Vmversity Prtss is to publish “The Transmutation of 
Bacteria,” Dr S Gumey-Dixon, and “Notes on Mag- 
netism,” r. O. Lamb Messrs, C Gnfpn and Co., 
Ltd,, announce "The Flow and Meokurement of Air 
and Gas,” A B Eason; "The Piactical Design of 
Plate Girder Bridges,” H, Bird, illustrated; ” Marine 
Diesel En^nes : Maintenance and Runhing,” J. I4imb, 
illustrated; “ Laboratory Aids in Practical Medhanlcs,'' 
G S. Bowling; “.Mrman's International DktioBarv, 
English-Frencb-Itallan-Gennan,” Lieut. M, M. 
Dander: Treatise on Surveying and Levelfing,” 

S. Threlfall, illustrated: “Modem Mine Valuatloti.'* 
D. Penman, Uluttrated; “Peat Reference jBopk,** 
F. T. Gissing; “Coke-Oven and By-PrcMlUctr Workt 
Chemistry,” X- illustrated; “Coal Ecoootnvi: 

The Reduction of Narion^ Coal Consunndofv by 
50 .Million Tons a Year ” W. H, Casmey ; “AfiaMrtl 
Chemistry as a fo^ women, EtmlyX C, 

Forster; of Ioorj^£ Ch^^sfrr.” 

i«Cori|fsrto«dl«kD**-|v«s. eyw. ** 
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Cobaltt Ntck^ and the Etetnents of the 
GfOi^N Dr. L Newton Friend^ and Iron, 
UTm Wewton Friend and J. Bentley; and new 
ddimie of Treatife on Petir<deuin»'’ Sir Boverton 
Redwood, Bart., in 4 vols.^ ** Electrical Practice in 
ColHeilet/’ Prof. D. Burnt; '*The Problem of Fli;;ht : 
A thxt^boek of Aerial Engineering/* H. Chatley; 
'**Th« Mineralogy of the Rarer Metals, " E. Cohen 
and W, O. W^ootton; ** Elementary Agricultural 
Cfiemiatry,” H. Ingle: “Dairy Chemistry,*' H. D. 
Richmond; “Paper Technolo^/' R. w, Slndall; 
“Modem Road Construction,^ P. Wood; “The 
PhydcowChemical Properties of Steel,” Dr. C. A. 
Bdwdrds; “General Foundfv Practice, “ A. McWiU 
liam and P. Longmuir; “A Medical Handbook.” Dr. 
R* S. Aitchison; Intf^ucdon to the Study of Mid* 
^wifeiy,*' by Dr. A. Donald, illustrated; “A M«mual 
,of Elmentary Seamanship,” D. Wilson-Barker ; and 
“Elefneotai^ Coal-Mining,” G. L. Kerr. The nea* 
Ust of the / Bn LiHincott Co, indudes “ The Harvcv 
Lectures, Delivered under the Auspices of the Harve\ 
Society of New York, l9I;^-lgIo”; “Training of a 
Pharmacist/' D. C, O'Connor, illustrated; “Airplane 
Photography/' Major H. E. Ives, illustrated; “Train- 
ing for the Electric Railway Business/' C. B Fair- 
child, illustrated; and “Applied Economic Botany,” 
Prof. M. T. Cook, illustrated. Thev have also a 
number of volumes in preparation for appearance 
in the series of “Monographs on Espeiimental 
Biology and General Physiology. ” Mr John 
Murraif promises “Science' and Life; Aberdeen 
Addresses,” Prof. F. Soddy; “Springtime and Other 
Essays/’ Sir Francis Darwin; “The Life of .Sir Wil- 
liam* White, K.C.B., F.R S./* F. Manning, illus- 
trated; “The .Shibboleths of Tuberculosis,” Dr. M 
Paterson; “Theodore Roosevelt's I^etlers to hih 
Children,” edited bv J. B, Bisbe^; “Wild Life in 
Canada,” Capt. A. Buchanan, illustrated; “Homing 
with the Binds,” Gene Stratton-Porter ; “Strategic 
Camouflage: T^ Probing of a German Set ret,” 
S. A, Solomon, illustrated; and a new and enlarged 
edition of “Microscopy; The Construction, Theon, 
and Use of the Microscope,” E. J. Spitta, Illustrated. 
We notice that Dr. E. A. WalHs Budge’s long- 
expected new book is to be entitled “By Nile and 
Tigris : A Narrative of Journeys in Egypt and Meso- 
potamia on Behalf of the British Museum between 
the Years 1886-19:3.*' It will bo in two volumes and 
illustrated. 




both as Vke-ChanceUor of the University antd 
as President of the Board of Eduoattoo. In 
particular he spoke of the work done by the 
applied sdenoc dq>artment during the whole his- 
tory of the Univendty, and especially In relation 
to the supply of 'munitions for the British 
Army. “The contribution of Sheffield/' the Prime 
Minister said, “ was not merely a contribution drawn 
from the ranks of its students and Its staff on the 
fighting side. It made a real contribution on the side 
of the provision of materials -an essential part of the 
winning of the war.” At the same time he poinlod 
out that the work of a modem university \\ns not by 
any means comprised in the service which it rendered 
to material needs or to local industries, important as 
these were; It should be, in addition, the intellectual 
centre of^the whole district in which it was situated. 
“Tt leads/' he said, “the population which surrounds 
ft to a higher culture; that is the great task of all 
these young universities ; and I am glad to know that 
Sheffield is thoroughlv realising the importance of this 
aspect of its work, as well as the more and imme- 
diafeh practical part of the enterprise '* 


Tux Salters* Inktitute of Industrial Chemistry has 
awarded grants in aid to thirty young persons occupied 
in chemical factories in or near London to assist them 
in improving their knowledge of chemistry. 

Thr estate left by the late Gen. Horace W". Car- 
pentier is valued, sa>s Scietut, at pi.aoo/ The 
principal beneficiaries ' are (Columbia University and 
mrnard College, each of which receives ^84,000!. , 
and the University of California receives jo,oool. 
From the same source we learn that by the will of 
the late Mr Chnrlc|i W. 1 -enney, of New York, 
10, cool. Is left lo Boston University. 

The Rev. S. Graham Bradc-Birks has been ap- 
pointed lecturer in zoology al the South-Kavtem Agn- 
cultural College, Wye, Mr Brade-Birkfc is an honours 
graduate of the Victoria University of Manihester, and 
since his ordination in 19x4 has spent much of his 
leisure researching with his wife (Dr. Brade-Birka) on 
the English millipedes and centipedes. Last session 
(1918-1^ he acted as demonstrator in the zoological 
iaixiratories at the University of Manchester. 


SOCIETIES AND ACADEMIES, 


UNJFMSJTy AND EDUCATIONAL 
INTELUGENCE. 

Bawroi..'— A new chair of physical chemistrv has 
been established in the University on the endowment 
of Lord Leverhulme. Capt, J. W. McBain, lecturer 
in physical chemistry In the University since its 
foundation, has been appointed to the chair. 

' Oxford.— We understand that Prof, S. H, Vines 
if retiring from the Shernrdian professorship of botany 
In dte University at the end of the current year. 

SKXmK.D.— On Friday, October 17, the Prime 
Minister received an honorary degree at the Univer- 
sity, and took the opportunity of speaking on the 
, which the university, especially the modem 
university, can fill in the general field of education. 
Ha spoke with great cordiidlty on the function In the 
adueatkMl world of^the modem unlverritiei, HIus- 
nrticutarly by the Influence whidi the Uni- 
varriigr of Walaa has exercised throm(hout the entire 
Prihe^raBty. H4 epngrajhdatad Sheffield on the pro- 
iMtt, and paU a warm tribute of 
tojthe'worh of t^r, H. A. L, Fisher, 

ho; a6o8. yoi- X04I 


Paris. 

Acadtay *1 Sctoacei, .Scpt«nbt‘r 32 — M. Lten 
(luignanl in thr chair.— Thr preaident announced the 
de.ith of GusUf Retxius, com-tpondunt for the section 
of anatomy and *oolo(?\ . -N. E. MAitaad ; The poly* 
nomiats of Bernoulli.— L. B RoMumi : .\ .ymmetrlcdl 
kystem of polynomials.- -J. Chaxy: Solutions of the 
problem of thr-e bodies where the thirr bodies form 
an Iwtelrs trIangIr.-'G. Sageae: The lether and 
absolute mechanics of mavrs. L. ■mataghaos: The 
conditions of production of fluorescence. — J. «nd 

L. J. SiBMB: The action of hydrates, oxides, and 
carbonates of the alkaline earths on dimethyl sulphate. 
Quicklime and caustic barjta are almost witiumteetidn 
upon methyl eulphete : batvta*Water and iime*WBter |0va 
barium and raldum metnyl sulphates in theorencal 
quantities. Crystallised barium hydrate ar slaked lime 
with methyl sulphate g(vto methyi ether and the tut- 
phate of the metal.— M. Mfich : Flamalasa powdees. 
An aoMunt of experiments on the effect of sddiiii; 
charcoal, vhieUne, and odier eubetanetk to peopeilaht 
explorive from the poltit Of view of produdng a flames 
lew exii^lon at the giin. Vasdine and hernv 
petroteuin oil proved to be the most effective, preeldM' 
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that suitable additions to the weight of the charge 
rwcre made to make up for the addition of the non- 
explosive material — M. Baargeat : The di« every of 
coai-t^ring schists on the border'» of the Sorre. — 
K. Chivat ; Remarks on the origins and classification 
of Desmoceras. - P. MorvUlsx : The leaf-conductor 
apparatus in the Hamamclldacece and neighbouring 
form*. «J. Dafrtasy : Experimental batteridl tumours 
in Dines. This disease is due to a coccus, and is 
transmissible fiom tree to tree Tbt' tumour is caused 
bv a deposit of resin at the infected pari. G. Bsxlie . 
New methods for the destruction of \rridianb The 
experiments viere carried out in Algeria on columns 
of 5 cbirtoferra tatartca Of the methods tried, the 
use of flame-projectors proved to be the best P 
Qodtn : Difference of progression of the index of 
growth in the male and female sexes. , 


Vol. il. Edited by <X Riddle. Pp, ]C+2a4+39 plalM 
(Washington: CamMie Institution of Wariflngton.> f« 
The Behavior of Pigeons. Poitfaumoui Works of 
Prof. C. Oris Whitman. Vol. Hi. Edited ^ Prof. 
H Carr. Pp. xi+i6i. (Washington; Camcgla 
InMitudon of Washington.) ' 

'fheonV de Strahlung und der Quanten. Bv Dr. 
A. March, Pp. vH+iSa. ( Wpzig : J, A. Barth.) 
12 marks. 

Studies of Heredi^ In Rabblttf Rats, and Mi * 
B\ W. E. Castle. Pp* 111 + 56 + Hi plates. ^Washing- 
ton • Carnegie Tnsdtution of Washington ) 

\ Manual of Phvsics. By Dr. J. A. Crowther. 
Pp. XX-* 537 (I^ndon f lleriry Frowde and Hodder 
and Stoughton.) 165. net. 

DIARY OF sbciETIHa 


Sydney 

Royal Socloty of Now Soath Wstes, September 3 - 
Prof. C. K Fawsitt, president, in the chair. — J. H 
MsMm * Two new Western Australian species of 
Eucalyptus. The two spec'ies have hitherto been 
wrongly included In Earaivptiu Oldfieldu One is a 
mallec that 'was orlginallv collected by the Elder 
Exploring Expedition in i8qi both In .South Australia 
and in Western .^ustrn11a. It is now recorded from the 
Murchison River. Tl attains a height of about 20 ft , 
and has a singular, striate bark The other spenes 
grows in damo, sand\ land between the Darling 
Range, south of Perth, and the sea. It is n white 
gum, and has for manv >ears been confused with the 
w andoo - E Cbscl ; Tliree new species of Lepto- 
spermum One of the species from North Queens- 
Jand, wllerted by I)r. E Mjoberg during the .^'odish 
Scientific Expedition to the ('ommon wealth In 1913. 
has lieen named Le^tospermum Mjohertit in honour 
of the discoverer. TTie other two species are found 
(hieflv along the south icmst of this State, and include 
a species which somewhat resembles some of our 
native Ei^rris, This has been named Lepioxperfnu$n 
eparridtoideuni, and the othi'r f. odiirafam on account 
of the fragrant oil contained in the leaves 


BOOKS RECEIVED. 

.Steieochemistr}’. By Prof. .\, W, Stewart Second 
edition. Pp xvi + 277. (London* Ixingmans and 
Co ) i2s, 6d. net. 

Immunity in Health . The Function of the Tonsils 
and other Subepitheliul Lvmphalic Glands in the 
Bodily Economy H> Prof.’K, H. DIgbv. vin + 
130. * (Ia>ndon'* Henrv Frowde and Hodder and 
Stoughton.) fe, 6<f, net. 

Human Vitulltv and Efficiency under Prolonged 
Restrict^ Diet. 'B> F. G.* l^nodict, W R Miles, 
P. Roth, and H M. Smith. Pp. xi + 701, (Washing- 
ton : Carnegie Institution of Washington.) 

Biometric Studs of Basal Metabolism in Man. 
Bv J. \ Harris arid F. G. Benedict Pp. vl+2()6. 
(Washington: Carnegie Institution of Washington) 
The Ecological Relations of Roots. By Prof. J. E. 
Weaver. Pp, vii + T28+3o. (Wsrshington : Carnegie 
Institution of Washington.) 

The Cnrbohvdraie Economy of CcKti. Bv H. A. 
Spoehr. Pp. 79, (Washington : Carnegie Institution 
of Washington ) 

Orthogenetic Evolution in Pigeons. Posthumous 
Works of Prof. C. Otis Whitman. Vol. i. Edited 
bv O.'^Riddle. Po. x+194+BB plates. (Washington: 
C^arnegiS Tt)ttitutkm of Washington.) 

Inheritance, Fertility and the Dominance of Sex 
and Color in Hybrids of WiW Specks of Pigeons. 
Fosthumous Works of Prof. C, Otis Whitman. 
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EDUCATION AND LIFE. 

£ducation for the Needs of Life. A Text-book tn 
the Principles of Education, By Dr. I. E. 
Miller. (Home and School Series.) Pp vii f 
353. (New York : The Macmillan Co. ; 
London; Macmillan and Co., Lid., 1919-) 
Price 75. net. 

B ooks on education ma> be roughly divided 
into two classes — those to be read and those 
to be avoided, 'fhere need be no hesitation in 
placing Dr. Miller's work in the former class. 
It is designed chiefly as a text-book, but may be 
Studied with profit by those who have long passed 
student days. It is a Iresh and attractive re- 
statement of the educational problem and its sug- 
gested .solution. Education is conceived of as an 
integral phase of the life process; its task is to 
ascertain the child’s vital needs and satisfactions, 
and to prepare him for their discharge or enjoy- 
ment, as the case nia> be. The starting-point is 
the biological adjustment to an environment. Hut 
adjustment is not mere passive moulding, it in- 
cludes also dynamic response by the child N^r 
docs environment consist solel) of the physical 
and material world, it embraces also mental, 
moral, social, aesthetic, and religious factors. The 
, ^neral treatment of the biological presupposl- 
'"♦ions occupies the first chapter, in the couise of 
which it appears that the several elements inv jived 
are the aim of education, the the curriculum, 
methods, and the te.icher. These, therclore, are 
the titles of the other five chapters. 

Dr. Miller is a trained and sane ps}choIogist, 
j(tid his chapter on the child is an admirable 
epitome of our present knowledge of the stages 
of development up to adolescence, with hints Jor 
guidanc'e in their treatment Education must be 
functional; it must follow the child; it must wait 
upon development; it must catch the seasons ot 
opportunity The curriculum and the method 
must alike be organic to the pupil’s capacities and 
requirements, and the teacher mast by chriractcr 
.and training be a person who can adapt him- 
self to the varying situations which continually 
•confront him. No mere structural or mechanical 
view satisfies the conditions of the problem, for 
any education deserving of the name must be 
subjective, not simply supeqwsed. \^*hile the 
author would probably hesitate to subscribe to 
Rousseau's doctrine that the child should learn no 
lesson of which he does not see the present need, 
yet his theory seems to suggest that the appeal 
must always be through the consciousness of a 
lelt want. He does, indeed, distinctly recognise 
the remote end — the needs of life; but as “two 
points determine a straight line,” the present 
needs of the child and the destination in life are 
«uii^ient» he thinks, for the teacher's guidance and 
the pufril's wetl;i>eing. But surjely education is, like 
NO. 2609, VOL. 104] 


human progress in general, not a straight line. 
The analogy is rather that of zigzagging in 
a mountain ascent, or tacking on a voyage, 
where the goal is reached by humouring the gale, 
availing of the currents, and, al>ove all, avoiding 
the shoals. Or, like the billiard player, the 
teacher may have to effect a cannon through a 
senes of carefully calculated reactions along 
numerous lines, and with ultimate dual or 
multiple aim. 

The volume bears evidence all through of the 
influence of IVofs. Dewe), James, and other 
American writers, but Dr. Miller is by no means 
a slavish copvist. Among points of special merit 
are the treatment of imagination, the fundamental 
conception of the curriculum in its relation to life, 
and the plea for generous wsihetic culture based 
on psychological no less than on practical con- 
siderations. Dr. Miller writes out of the fullness 
of knowledge, hrst-hand acquaintance with the 
problems he discusses, and a belief in the efficacy 
of education which is an indispensable qualifica- 
tion of all workers in the field But one would 
welcome .1 modification of expressions like “to 
gushingly remark ” (p iq), “to lonimually re- 
construct ” (p. 24i), “run way hc>ond ” (p. 292), 
and the like. 

M \ THE MATIC 1 L TE \ T^BOOKS. 

(i) Introduttory MathemaUcal Analysts, By Dr. 
\\\ Paul Webber and ITof. Louis Clark Plant, 
Pp Mil t 304 (New York: John Wiley and 
Sons, Inc.; London; Chapman and Hall, Ltd., 
1919 ) Price 9' bd. net 

(j) Descriptive Geometry, By H. W. Miller. 
Revised in 1917 by the Department of (General 
Engineering Or.iu mg k'ourth cnJition Pp. v-f 
i7t) (Vcw York: John Wile> and Sons, Inc.; 
London: Chapman and Hall, Ltd, 1918.) 
Price 7N net 

(3) Premiers Elements d'unc Theonc Jit Quadri-* 
lati^re GompleL Bv A. Oppcrm.mn. Pp 76 -H 
I plate (Paris' (taulhier-ViIlars li Cie, 1Q19.) 
Pticc 4 fr, 

(i) THIS book contains the elements of algebra, 
* trigonometry , analytical geometrv , and 
Infinitesimal calculus; it is apparently intended for 
first-year students at a university. The reviewer 
does not feel able to rctommcrtd the book; the 
reason for his opinions will be gathered from the 
following notes, which may be of use to the 
authors in the event of ihcir having to prepare 
another edition ; 

P, 122 It is tacilly assumed that complex 
numbers obev the ordinary laws of algebra; the 
assumption is pointed out in a footnote on 
p 240. 

P. 199 The proofs of the formulre for the 
derivates of irrational and imaginary powers 
appear to assume what they profess to prove. 
Inddentally, imaginary poweis do not seem to be 
defined anywhere in the book. 
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P 336 The exponential senes is defined "is the 
limit of (i + \ «)" ind 15 denoted by on 

p 337 It IS taken for granted that so defined 
obeys the la^s of indices 

P 241 Ihc proof of Fuler h txponentiil ex 
pressions for the sine and cosine is new to the 
reviewer but ht fills to see whj the viriabie 
must be expressed in radians rather than m my 
other unit of ingul ir meisurc The fail thit the 
authors tell us on three occasions (pp io8 147 
343) that angles must be given m radians scircdy 
seems an adequate reason 

We arc told twice (pp 22 and 29) th it ftet md 
inches lie di noted b> the s%m!>ols and but it 
IS apparentU ensidered superfluous to define 1 
degree (until p io() thiuf;.h degrees ire used on 
p 41) or to tht details of sexagesimal 

measure md tht student is referred to the t ibles 
for the va! les ol the trigonometric il fum lions tf 
30° 4«>° md ( 

P t \ dll nit on f \ iriabk is givtn but 

no definition of consl int 

P 91 ex ID To solve sin (v 25°) o( by 
using iht id lit theorem is i method which 
seems unne tss nl\ umbrous 

P 91 t\ ii Hit tqi ilion arc tan r 
arc sec % 4^ stems t k d to i cube equation 
Methods f ■) s K ig ubts art not gi\cn until 
P 144 

P 18- Tht studtnt slould not be iskcd to 
pr>vc thit m iht hNperlxjla II IP u with 
out bting told th t the tquition is true for one 
branch onh 

P 2()9 In i b tl whth dees not dtfint t\en 
hspcrboli fui tu is t is g( ing t \ihtr 1 ir to ask 
the student to fid tit length of v sin v from 
iP = o to \ ir 

Chip xvii I he not Ui ns//(x) ind//(A;)d\ seem 
to be used indiffertntK I he objut of tht former 
notation is not ipp rtnt The not ition tot 
used hithcrtr is htre replittd b> tin without 
, explanation 

Mi&pnnts lid other minor errors have been 
noted it p tx 17 p so *7 P ^9 1 9 
p 106 1 7 ip p Ilf tx 9 p 130 1 4. up 

p 123 1 2 up p I 1 21 p 17s ex 12 

p 180 ex 6 p U ? 4 p 243 n s 7 

8 p ex 2-* p 6^ 1 1 p 271 ex 2 

p 274 exs 14 I p 273 ex 25 md p 277 

ex IS 

(a) This work which wis first published in 
igu has now been revised by the author with 
the assistance of six of his colleagues It forms 
an admirable introduction to the subject for the 
student and deserves verj high commendation 
The mode of presentation has been carefully 
thought out, with the result that the style is clear 
and kicid, ahd any student of ordinary intelligence 
should be able to get from the book a sound 
ktfOwledge of the subject without the aid of a 
teacher 

The first chapter contains a synopsis of the 
notations used m the book then follow four 
chapters on the representations of points and lines 
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by elevation and plan, and of {danes by their 
traces next there are four chapters on curved 
surfaces — ^mainly cones, cylinders and sphcresr~ 
a useful chapter on shadows and a brief account 
of perspective Ihese chapters contain numerous 
practic^ problems each worked out in full with 
enunciition discussion analysis and construc- 
tion Ihe book concludes with a collection oi 
eight long papers ot problems and a good index 
The di igrams are cle ir add well proportioned, 
though I few of them would have b^n improved 
bv being made rather larger 

The reviewer would like to make a few minor 
suggestions for the improvement of future 
editions In the first placi the student may be 
\ hllie puiszlcd It imding that the profile plane ^ 
plays i subordinate part compand with the other 
two CO ordinate planes (c g it is not mentioned 
in ^ 19 on the alphabet of a point) and the 
cxplanition of this would be useful Also the 
terms profile ground line 13) for i line which 
is not horizontal ind vertical of a plane (§ 43) 
for a line which is not verticil seem somewhat 
misleading 

Iwo omissions must be mentioned The first is 
thit no use is made ot the method of changing 
thi to ordinate planes 1 method which gi\es an 
elcg int solution of such i problem as finding the 
tiue length of i line by taking a new \ertical 
pi me p irilkl to tht pi m of the line The second 
Dmission IS of rather mort importance to the 
student ht would find the subject much more 
mtt resting and tonrrett if some work (possibly 
m the form of tximplcs) on solids with pi me 
f ues were included The reviewer well rt members 
how fascinitcd he used to be by drawing cubes 
md pyramids in fantastic p< sitif is pirticu 
hrly if \ section of tht solid had ilso to be 
dr iwn 

Ihe book would h ivc been enh inctd in v ilue to 
the student of tryst illogr iphy if some i count of 
isometric projettion had been g \en md the 
reviewer would hue been gl id to see some 
developments of the theoiv of perspectivt e g 
the theorem thit phne figurts in jicrspecUve 
remain in perspective when rotated about their 
IMS of collineition but p<DSsiblv the luthni con- 
siders that such iddttions would have unduly 
increased the size of the biK>k 

(3) In this an interesting md suggestive work 
the author (an engineer) discusses the theory of 
the quadrilateral ifter the manner in which 
various modern geometers have diMOissed the 
triangle The treatment is quite elementary, and 
the object of the author is not to give a complete 
discussion of the subject but to encourage and 
facilitate research The book, public au moment 
ou U Prance vient de rcronquenr les province^ 
qui lui ont iti arrachces en 1871, is dedicated to 
the memory of Jooeph Pruvost professor of 
mathematics at Strasb^rg until the annexation, 
It contains a useful bibliography — a feature 
hitherto somewhat rare m mathematic^ work^ 
published in Prance 



October 30, 1919] 


NATURE 


171 


MINKKAL RESOURCES OF GEORGIA. 
Uinstdl Resources of Georgia and Caucasia: 
Manganese Industry of Georgia By D. (xham- 
bashidze. Pp. 182. (Liondoa : Georg'e Allen 
and Unwin, Ltd. ; New York : The Macmillan 
Co,, 1919.) Price 8j. bd, net. 

T his Iittle book is interestinj^ as being* the out- 
come of the reorganisation of national boun- 
daries after the war and as evidence of the poli- 
tical and economic independence of the new Re- 
public of Georgia; this was an independent king- 
dom until it was forcibly annexed by Russia m 
1801, and only recommenced its autonomous exist- 
ence in 1917. The object of the work now pub- 
lished by Mr. Ghambashid/e is lo make British 
readers acquainted with the industrial importance 
of Georgia and Caucasia so far as the mineral 
wealth of this region is concerned. The author 
gives a long list of the various mineral substances 
of economic value known to occur therein, 
although relatively few have been worked on an 
industrial scale. 

The oilfields of Caucasia have long been 
known, the principal field, that of Baku, 
having been for many jears one of the 
world’s great producers, with an annu.il 
(pre-war) output of about 7 million tons of 
petroleum. Next in importance comes that of 
Grozny, with a production of million tons, 
^and there arc also several smaller ones, the out- 
•put from which is at present negligible; even the 
Maikop field, the first borings in which aroused 
so much excitement, has sunk to a quite unim- 
portant factor in the general production. Of the 
other non-metallic minerals, bitumen is at present 
the most important, though the sulphui deposit s 
in the province of Erivan, 30 miles from a rail- 
way line, may prove to he of value in the ne.ir 
future. 

Of the metallic minerals, a few deposits 
of iron-ore are known, but none apparently of 
great importance. There are several known 
di^sits of blende and galena, but only one, a 
mine at Sadon, is being worked at present; it is 
in the hands of a Russo- Hclgi.m comp.in), the 
Soci^td Mini^re ei Chimique Alagir Copper is 
abundant and has been worked in many parts of 
Georgia and Caucasia. The best known of all is 
the Kedahok mine at Mis-Dag, which was an 
important producer up to about 1912, when the 
de^sits began to show signs of exhaustion, so 
that the present output is barely 100 ions of copper 
per annum, whereas it was at one time up to 
1750 tons. Altogether there were in 1914 some 
twenty-eight copper mines at work, fourteen of 
which had their own smelters; the total produc- 
tion of copper in 19x4 was 8259 tons. The most 
important of the metalliferous minerals is man- 
P^anete ore. In addition to a number of deposits 
in various parts of Georgia, which are not being 
worked at present, and are briefly referred to, 
the VreU-known ^posits in the provmce of Kutais, 
which cover an area of 4O0 square miles and are 
estimated to contain soo mtUioir tons of available 
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ore, are described in some detail. The exports 
uf tUs ore from Georgia had reached more than 
a million tons in 1913, but then fell off rapidly 
owing to the war. There appears to be no reason 
why this industry should not again recover its 
previous importance. The book contains a valu- 
able amount of statistical information carefully 
tabulated, showing the mineral production of the 
districts treated of, and should be of use to all 
engaged in the mineral industry of the Near East. 

H. L. 

OUR BOOKSHELF. 

A Simple aud Rapid Method of Tide Fredtitwn. 
{Including Dtumal Time and Height JnequaU- 
ties,) By Sgt. M. E J. Gheury. Pp. 53. 
(London : J. D, Potter, 1919.) Price 55. 

In this little book the author explains the method 
which he developed for predicting the time and 
height of high and low water at Richborongh, on 
the River Stour (Kent), brom obseivations of 
these variables, extending over a fortnight only 
(in the first instance), it proved {xissiblc to deduce 
Scilisfactory predictions with but little trouble. 
The method has a rational basis, which is 
descnlx‘d m a preliminary account of the tide- 
producing forces and their variations. The work 
involved is partly graphical and partly tabular, 
but no harmonic .inalvses are required The aim 
IS to replace tlie unsatislaclorv method by which 
.1 scf ot corrections is .applied lo the high and 
low-w^ater data for tht ne.irest standard port, 
which at some stations may be as much as 200 
miles away In the present case the nearest 
standard pint was only 20 miles away (Dover), 
but even in this instant e .\fr (.ihetuy’s method, 
applied to dediuc times of high water, gave better 
results than did the application of a correction 
to the elaborately^ derived Dover data. Rich- 
borough, being situated several miles up a narrow 
and sinuous tidal stream opening in a bay, 
presents some rather complex tiaal features, in- 
iluding vtcU-marked diurnal height and time in- 
equalities; the success ol the milhml, which can 
readily be applied to other similai or simpler 
sUlions, IS therefore the more significant, ^e 
book is marred by some irritating misprints and 
grammatical errors, but the explanations are, on 
the whole, correct and lucid 

Fertrrat*s I^ast Theorem Ihree Proofs by Ele- 
mentary Algebra, By M. Cashmorc. Revised 
edition, Pp. 35. (London ; G. Bell and Sons, 
Ltd,, 1918.) Price 2\ Ctd. net. 

It is unfortunate that F. P. Wolfkchrs legacy of 
a prize for settling the vexed question of 
“ Fermat's Last ITicorem " should have stimulated 
such a large erroneous mathematical literature. 
Most of the publications pretending to prove the 
theorem are deplorable for at least three reasons : 
first, because many of their authors have had in- 
sufficient mathematical training to enable them 
to decide whether a supposed proof is sowi^ or 
not; secondly, because of the expense maurr^f 
by the authors in printing invalid proofs; aoi 
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thirdly, because useless publiciitions increase the 
burden of librarians and scholars. We are far 
from wishing to discourage genuine attempts to 
reproduce Fermat’s line of thought. In \iew of 
the state ot mathematical knowledge 250 >ears 
ago, Fermat’s proof, assuming it to bo correct- - 
a point on which expert opinions differ ^is as 
likely to be discovered by a clevci schoolboy of 
seventeen as by a more highly liained mathc- 
matician. 

Mr. Cashmore, in the tract before us, presents 
three distinct “proofs/* all erroneous. In I. 
(p. 14) he states that when 

+ then w = /i«* + bv*, 

the letters denoting ordinary integers. A numeri- 
cal example is enough to show' that this is 
erroneous; thus 

a*+ 5 i*= 3 *F + 

but there are no integral solutions of 
^*+5y* = 3. ii** + y*=-5- 
The first of several fallacies in II. occurs on 
p. 36, and in III. (p. 43) Mr. Cashmore states 
that when is divisible by pq, then y 

is divisible by />q, it being assumed that P and q 
are integers with no common factor It is seen 
that this deduction is erroncou.» by taking 

P^9i y = n«3. 

W. E. H. B. 

Secrets of Animal Life, By Prof. J. Arthur 
Thomson. Pp, viii+324. (London: Andrew 
MelrosCi Ltd., igtgO Price 75, bd net. 

Tnis is a collection of forty essays, contributed 
during recent years by Prof. Thomson to the 
New Statesmatij and now collected in a handy 
,and attractive volume. In his own clear and 
charming style the author seeks “to interest 
thoughtful readers in the multitudinous problems 
of animal life,” and he wisely enforces the lesson 
that, in many cases, the solutions of these 
proUems are “secrets** still. Such familiar 
subjects as the habits of rooks and cuckoos or 
the “Fall of tbe Year*' are mixed with review- 
summaries of noteworthy recent zoological 
iileralure of general interest such as Watson and 
Lashley’s observations on the “homing** of 
terns, Emery *8 researches on the habits of 
Amazon ants, or Petersen’s surveys of the 
2 ostera-bcd& off the coasts of Denmark. The 
problems of inheritance and evolution are pro- 
minent, as might be expected, and from such 

E rs as “Withi Darwin Forwards” and “The 
delian Clue,” the “thoughtful reader” may 
gain a clear introductory view erf the fields of 
biological inquiry, as well as guidance in the way 
of deeper study. Prof. Thomson never misleads 
^ose for whom he writes by implying that after 
reading him th^ have no more to learn; his 
treatment of “The Problem of Cave Blindness,” 
for example, affords a needed corrective to wide* 
spread dogmatism on a subject that has appealed 
to popular imagination since the earl^ days of 
evDlotiottary biofogy. ( G. H. 
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LETTERS TO THE EDITOR. 

I The Editor docs nH kotd Mmssl/ rtiPomWc for opinioem 
expraacd hy his correspondsnU Ncithst con hs 
mum, or to correspond vAth the viHieu of, reisetsd 
scripu intend! d for thu or any other paH of NaTCM. Nfr 
notice Is taken of anonytnous communirat^s ) 

Ifitematloiid Ralatloiia in Oofanoe. 

I DO not agree with the proposals made by ProL 
D’Arcy Thompson in Naturr of October 23. I think 
that the less our academies and societies move in thia 
matter the bettei. Foi my own part I objected alto- 
gether to the prc^iosal made during the war to* 
stiike off our lecords the names of distinguishi^ 
men of enemv nationaht} w'ho had been eiec^ 
“foreign members** before the xar. They had not 
been admitted to any power or rights in consequence 
of that election, and it wab, in my judgment, futile 
and petty to endeavour to obliterate the record of the 
honour which had been justly accorded to them. 

As to making overtures to, and the reception of 
overtures from, the academies of tliose hostile 
nationalities with which pence is not yet ratified, it 
seems to me that our own societies and ac^emies. 
should at present neither offer nor accept any such 
overtures. Thev are mere formalities and demonstra- 
tions without any real btgnificance or value, and 
must be, and are often designed to be, misleading. 
On the other hand, 1 think every individual should 
act according to his own feeling and judgment, and 
not according to mass sentiment, in regard to entering 
into friendly relations with German men of science. 
At present I personally could not accept such rel&r 
lions. I wish to reserve all action in the matter until 
my memory of many things has faded But I will 
never wittingly treat even those whom I rnost dislike 
with less than justice tempered by generosity. 

E." Ray I.^NKESTBit. 


Tilt Rtspaiitt tf PlMti ft Winfoss iUmuUtihn, 

A GROWING plant bends towaids light; this is true^ 
not only of the main stem, but also of its brandies 
and attached leaves and leaflets. This movement in 
response is described as the tropic effect of li^t. 
Growth itself is modified bv the action of li^t : 
two different effects de]}ending on tht' intensity 
ore produced; strong stimulus of light causes 
a diminution of late of growth, but very feeble 
btimulus induces an acceleration of giowth. The 
tropic effect is voiv btrong in the ultra-violet region 
of the spettruin with its extri'mely short wave-length 
of light; but the effect declineb practically to zero 
ns ue move towards the less refrangible rayi, the 
vellow and the red. with theii comparatively Itmg 
wave-length. As wc proceed further in the mfra-red 
region w'c come across the vast range of electric 
radiation, ihc wnve-lengthn of which vary from the 
shortest wave 1 have been able to produce (0*6 cm.) 
to others which may be miles in length. There thus 
arises the very interesting question whether plants 
perceive and respond to the long sether-waves, in- 
cluding those employed in signalling through space. 

At first sight this would appear to be very un- 
likely 1 for the most effective rays are in the ultnu 
violet region with wave-length as short as aoxio-* 
cm.; but with electric waves used in wlrdets sig- 
nalling we have to deal with waves 50,000,000 tixq^ 
08 long. The perceptive power of our retina i# con- 
fined within the veiy narrow range of a ringle octave, 
the wave-lengths of which He between 70x10’-* cm. 
and 35x10-* cm. It is difficult to imagine ti»t 
planci could perceive radiations to widelu separateo 
from each other as the visiblq,^ light and the invisible 
dedtric waves. ^ 

But the subject assumes a different aspeol when we 
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take Into coniideration the total effect of radiation 
on the plant. Light inducc« two different effects 
which may broadly be distinguished as external and 
internal. The former is visible as movement ; the 
latter finds no outward manifestation, but consists of 
an ‘*up” or asslmilatory chemical change with con- 
comitant increase of potential energy. Of the two 
reactions, then, one is d>namlc, attended b\ dissimila- 
“down’* change; the other is potential, asso- 
ciated with the opposite “up** change. In realitx, 
the two effects take place siniultaneuush ; but one of 
them becewnes predominant under definite tonditums 

The modifying condition is the quality of light 
With reference to this I quole the following from 
Pfeffer “So far as is at present Icnown, the .action 
of different rays of the spoctium gives similar curvis 
in regard to hellotropir and phototactle movements, 
to protoplasmic streaming and movements of the 
•chloropiastids, as well .is the photonastic move- 
ments produced bv giowth or bv changes of turgor 
On the other hand, it is the less refrangible r.ivs 
which are most active in photosynthesis *’ * The 
dynamic and potential manifestations are thus seen 
to be complementarv to each olhet, the ia\s which 
induce photosynthesis lieing relativolv ineffective for 
tnmlc reaction, and vice versa 

Keturning to the action of electiic waves, since 
they exert no photosynthetic action thev might con- 
ceivably induce the complementary tropic effect 
These considerations led me to the investigation of 
the subject fourteen \ear8 ago, and mv results 
showed that very short electiic waves induce a re- 
tardation of rale of growth; thev also produce 
responsive movements of the leaf of Mimow when 
the plant is in a highly sensitive condition* 'I he 
energy of the short electric waves is verj feeble, and 
undergoes great diminution at a distance; hence the 
necessity for employment of a specimen of plant in .1 
highly sensitive condition 

I resumed mv investigations on the subject at the 
beginning of this year. I wished to find out whethfi 
plants in general perceived and responded to long 
arther-waves reaching them from a distance The 
perception of the wireless stimulation was to be 
tested, not mereU bv the resnonsivo movement of . 
sensitive plants, but also bv diverse modes of response 
given bv all kinds of plants 

The Wireless Syalew. 

For sending wireless signals I had to bnpiovise 
the following arrangement, more powerful means not 
being available. The secondary terminals of a 
moderate-sized Ruhmkorff’s voW were connected with 
two cylinders of brass, each ao cm in length; the 
sparking took place between two small spheres of 
steel attached to the cylinders. One of the two 
cylinders was earthed and the other connected with 
the aerial 10 metres in height. The receiving aerial 
was also lo metres in height, and its lower terminal 
led to the laboratory, and connected bv means of a 
thin wire with the experiment.iI plant growing in n 
pot; this latter was put in electric connection with the 
earth (Fig. i). The distance between the transmitting 1 
and receiving aerial was about 200 metres, the maxi- 
mum length permitted bv the grounds of the institute 

I mav state hero that with the arrangement 
described above I obtained verv definite mechanical 
and electric response to wireless impulse. For the 
former I emoloved the plant Mimosa ; the latter effect 
was detected In all plants, sensitive and onfinar^ 
Umltation of space will allow onlv a detailro 
description of the responsive modification of growth. 


t nllaw,**1alTriolQoor^tl^**T*f 

* to w lf lta atinmUtlon will 

«». » . f b. p.uiM 
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Effect of lVirrit*5i 5 /imi<latton on Growth. 

For th«* dett'Ction of variation of growth it was 
1 netpssaiv to devise the extremely sensitive balanced 
I crcscogr.iph In this apparatus a compensating 
j movement is givm lo the plant-holder by which the 
I plant subsides exactlv at the same rate as its growth- 
elongation, so that the tip of the plant remains at 
the same point 'J his perfint balance is attained by 
a v.inahU' legul.itot 'I he compound magnifying 



Frr t <— Diiis*'S*nDiJtic reprcucnUiten of tht mrthod of wlralew ^timukcioii 
Oil th* right IB Been the gentmtins appvatiiB. 1 he tip of the growing 
l^ni la connected with the receiving eeruil, nnd the lower pen of the 
flower pot li ennhed 


lever attached to the plant records the movement of 
growth. Under exact bulaniu the recot d {9 hori- 
zontal. Anv induced acceleration of growth would 
upset the balance, with a resulting down record; 
induced lotardatiun, un the other hand, would cause 
an upset in the o[>posite direction and an up curve. 
'Fhe results given below show that growing plants 
not only perceive, but also respond lo the stimulus 
of electVic waves. 'I'hese effects were found in all 



1* IG • — Aoiomattc racorda obtalnad with tha bnUncad crtacograph ibowbg 
tha nffecta of wtretaw Brimalntwa on growth. («) r«cbla atiwiuln 
uMluang KLclar..tion , (4)Btrong BtuaBliia inducing retnrdndoa of no# 
of growth . (r) <tanea of growth rcnmatB hf varuilon of growth dtta to 
nnltorra nodierate bumuintlon. Up-curva nmraaaata ntaniafhm of 
growth and down-oirve accelaratlon (aatdhag ol wb«Bt> 

growing plants. The following records were dbtained 
with the seedlings of wheat. 

Effect of Feeble Sftmuliu.— Experiment t : I first 
stumed the effect of feeble stimuhii. This was 
secured by decreasing the energy of eparks of tha 
radiator. The response was an acceleration of rate 
of growth as seen in Fig, 2, (a). This if analogous to 
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the accelerating effect of light stimulation of sub- 
minimal intensity 

Effect of btfong ^titnuZus. — Experiment a : 'JThe 
maximum energy radiated by my transmitter, 
statiKi beforei was only moderate. In spite of this, 
iu effect on plants was exhibited in a very striking 
manner. The balance was immediately upset, indi- 
cating a retardation of the rate of growth. The 
latent period, i.c. the interval between the incident 
wave and the response, was only a few seconds* 
(Fig (b)) The record given in ihe figure was ob- 
tained with the moderate magnification of 2000 times 
onlv ; but wdth mv crcscogiaph the magnification can 
easily be raised ten million times, and the perception 
of plant to the space-signalling ran be exalted in the 
same pre^rtion 

Under an Intensitv of stimulus slightly above the 
subminimal, the response exhibits retardation of 
growth followed by quick iccovcry, as seen in the* 
series of records given in big .2. (<) The iieneptm 
range of the plant is inconccnnbly greater tnan ours; 
it not only pcrcoixes, but also lesponds to iho different 
ruys of the vast a.‘lhereal spectrum J. C. Bosp. 

CaU'utta, August 16. 


A New British Knehytrsiid Worm. 

In a collection of womis brought from Lap worth 
by Mr. Hillman on August 11, 1 found one which is 
pew to this country, .ind of great interest on 
account of its unusual character and relationships 
In 1877 Vejdovsky described his Pachydfilu^ spha^nc- 
toTum* Eleven years Ijtei Mich.ielscm added to it a 
variety namf^l gfandidovic&« In cour^ of time the 
name Pachydnlus was changed to Marion Inn, and 
the two worms above-named were pla(ed as distinct 
specie^ under this genus, forming a section by them- 
sJdves on naount of their aberrance. They both had 
the drdle thrown forward, the spernuitheca? were 
free In the ca*lom, the septal glands wore more 
numerous than in the type, and there were other 
peculiunties In Michaolsen’s “OUgochwta,” pub- 
lished in i()uo, thev appeal us Mariotttna A/)/irtgne- 
torMPtj \ejd , and .W. Mich. 

In 1913 1 debcrlbed a new British Enehytraeid 
[Chamaednlm ihloruphilus, Friend), w'hich could not 
be fitted into any then known genus. Its relation- 
ships were discussed and its afunities with the two 
aberrant Maiiuninas pointed out. On finding 
Af. glandtUoAti, 1 was for a time In doubt about its 
true name, as it so closely resembled Chamardrllus. 
Careful study, however, shows that the three worms 
are very nearly rdated, and must be referred to one 
and the same genus. In Marionina the blood is 
slightty coloured, in i hamscdrilus it i^ quite colour- 
less, In the former the spcrmalhec» are free, 
whereas in Uhnmsedrilus they are attached to the 
intestine. In all other respects they agree. The for- 
ward position of the girdle, the sham and number 
of the setao, absence of s^tvary glands, form of 
imermathccae, rire of ccelomic corpuscles and 
chloragogen cells, enlarged number of septal glands, 
indsea brain, and other important characters, all 
point to one genus. 

They are exceedingly slender w^orms, and Vcjdovsky 
has pointed out n peculiarity in M, sphagneiorum 
which is of special interest. Like certain water- 
worms, it can multiply by subdivision. Wc' have 
here, verv clearly, a genus which links the Enchy- 
trl^ds with, some of the other families of worms. 
Details caniM be discussed now, but it is evident 
that we shall Tor the present have to regard the genus 
Ch^cdrilus as consisting In this country of three 
epedei. viz. Ch0lfiaedriftM sfhdgrteUpfwn, Ve}d.. 
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C. ^andidonu, Mich., and C. MorophOus, Fifehd. 
The generic characters are roughly as follows 
CfiAMJEDRituit.— Girdle advanced to segment lO, 
or 8; nephridia begin in SJ9 or q/io; spermathecs 
with posterior out^wth, either free or attached to 
the Intestine; coel^ic corpuscles and chloragogen 
cells large; blood colourless or but slightly tinged 
with ycUow or red; the dorsal vessel originating 
behind the girdle and pomssfng no anterior com- 
missures (apparently). Salivaiy gland absent, brain 
deeply incised. Related to Stercutus and Bryodrilus. 

HlLOBRlC Fmwd. 

“Cathay,” Solihull, September 34. 


A Pliatasleatrle Tlwory vf Oolour Visioii. 

Is view of the recent letters from Prof Joly and 
Sir Oliver Lodge under the above headihg, I may be 
allowed to point out that such a theory of colour vision 
was advanced by me in a lecture delivered before the 
Rontgen Society on January 7 last, .ind published In 
the Journal of the sorietv for April. After referring 
to Prof. Jolv’s views as to the nature of the change 
taking place" in the formation of the latent image and 
in radio-therapv. I said: “In my opinion, it is un- 
necessary to assume that a photochemical change is 
the cause of the visual sensation It aopears to me 
sufficient to suppose that photoelectric action takes 
pla«e in the rock or cones, so that we have a.separe- 
tion of electrons resulting in electrification of the 
nei\c-cells which set up the nervous impulse to the 
sensorium ” \ number of familiar facts were adduced 

in wpporl of this view , and it w'as mentioned that 
the peaked cuivc which shows the relation between 
the sensitiveness of the eve for light of different wave- 
lengths bears a verv close resemblance to the curve 
which show's the variation of photoelectric activity 
with wave-length H. St\ni>v \iikn. 

Ltttninoiia Worms. 

\KOUND Nottingham forty-five \enrs ago it was a 
common practice among anglers to scaich the 
meadows bv aid of a lantern for dew -worms and 
corkspuiB,” as they were locallv known After cot- 
lection thev weic placed in damp moss in a dark shed 
for .1 few days until they were “scouicd”; this 
brought them into condition", and rendered them more 
nttiattivc as bait and fresher and reddei in lolour. 
\ftci this treatment worms were phosphorescent for 
about one-fourth of the entire length of the bodv, 
while the light was most noticeable In the ventral 
legion H. E XiDRirxiE. 

40 fireat Queen Street, Hartford. 

RKCONSTR( lT/OAT. 

I T haiR been a reproach, not without foundation, 
frequently cast at the British Empire that 
there has been hitherto a lack of reasonable and 
sufficient organisation. The circumstances arising 
out of a state of war have led necessarily to Ae 
institution of a number of new E>epartmcnts which 
have been called into existence hastily and without 
adequate consideration. Some of these wiU, of 
course, disappear, and others will remain to hm 
reconstituted. In view of these facts the Govern- 
ment did wisely in July, 1917, in appmntjog ft 
Committee with the purpose of considering the 
changes which would b^me necessary after' 
the war, and the report of one of it| Suh-Com- 
mItteeS, that on the Madrinlty of . GovemtnenU 
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under the chairmanship of Lord Haldane, is 
now before us This Sub-Committee was 
appointed to inquire into the responsibilities 
of vanous Departments of the Central Executive 
Gkivernment and to advise in what manner the 
exerase and distribution by the Government of 
Its functions should be improved It is obvious 
that here is a held of inquiry which is necessaril} 
very extensive and very complicated ind the 
report fills eighty octavo pages We h ive ilready 
(April 3) dealt with some ispects of the report 
but the subject is so important that no excuse is 
necessary for considering others now One 
of the most striking declarations by the 
Sut^Committee is to be found very cirly in the 
report in reference to the formul it ion of polic> 
for the conclusion is reached that the duty of 
mvestigation and thought, is preliminary to 
action might with great idvantage be more 
dehniteh recognised In ehboritmg its 
remarks on the import ince of distinguishing the 
business of inquiry and research from that of 
administration it refers cspeci ill> to the desir i 
bibt) of giving special ittention to the methods of 
recruiting the penonnel to be employed in thi 
Departments charged with the dut\ of inquiry 
research and reflection before policy is defined ind 
put into opention 

Ihis IS one of the questions concerning which 
there is room for criticism of the methods gener 
ally pursued in the past Attention has been 
^ fepeatedl} directed to the neglect of physic il ind 
S Btural science in the qualifications demanded of 
every member of the higher branches of the Civil 
Service in this country The effect of this neglect 
has been that it frequently hippens that when i 
new Department is to be called into existence the 
men appointed to take charge of the work are 
deficient in knowledge of the facts prmciplts 
and methods which should be empIo\cd in cariv 
ing out their duties inasmuch is it is still the 
custom gener illv to select for these ippoint mints 
Civil Servints whosi good gcntnl ch raitcrs is 
ictive and intelligent men ire their only qualifici 
tion In 1 few c ises fir too infrequent 4pi oint 
ments ot this kind have been jffered lo men out 
side the Civil Service with speml qu ilific itions 
for the work (ontcmplated Such \ post is thii 
of the Government Chemist has necessirih been 
hllcd b> an eminent outsider md the Board ol 
Agriculture has in several cases selected for post 
in that Department men who have an established 
reputation in connection with problems n la ting to 
agncultural practice 

The remarks of the Sub-Committee on the 
necessity for coU iboration among Departments so 
that all information colJected by any one Depart 
ment may be accessiWe to all the rest whenever 
It IS required without waste of energy or time in 
re collection are very appropriate and it mav be 
will be acted upon 

To the riders of Nature probably the con- 
tents of chap IV of the report concerning 
re»eArch and information will be found most 
interestft^, and* among the subjects dealt with m 
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some detail is the work of the Medical Research 
Committee and of the Department of Scientific and 
Industrial Research Both of these cover a wide 
field 1 he work of the former m i> be roughly 
divided into the study of questions connected with 
the National He ilth Insurance Acts on one 
hand ind general mednal research on fht other 
Here as m other directions applications of 
science are subject to constant modification 
i rising out of the discovery of new facts or prin- 
iipUs By way of illustrition reference may be 
mide to researches on food which arc now bung 
< irried on The discoveries which in very recent 
times hive been made as to the existence in 
certain foodstuffs of the remark ible substances 
known is iitofnines and their non existence in 
others must lead to a modification of our views 
toncernmg tht whole quistion of dictiry and 
heilth Ihe exact niture of the vitamines is at 
present unknown whether they consist of definite 
I hemical but hitherto unrecognised substances 
or whuhtr they consist of mixtures of products of 
dtgradition if proteins All that cm be said is 
th it tht imount present in any case is minute 
It IS therefore not sufficient to determine roughly 
the (omposition of a given foodstuff md the pro- 
portion of fat starch or protein it may contain 
Another lint of work arises fromithe study of the 
question of the prest rv ition of food bv cold 
Stonge It IS now well known that the tempera- 
tures requisite in one case ire not suitable in 
others thus the cold required for meat md fish is 
not required for fruit and even different kinds of 
fruit ^uth as plums md pears cmnot be shipped 
sifelv in the same chamber where slight diifer 
eiucs of temper iture m ly l>c found between the 
i entre of the room and the walls 

I he Department of Scientific md Industrial 
Rcsca ih the third innual report of which wis 
noticed in \ati rf of Octobei 17 1918 comes in 
for a good de il of discussion in the report before 
us It will be rcmembeicd that this is a Depart 
ment for which the I ord President of the Council 
(then I Old Crewe) was responsible md w is 
re ited with funels it its disposal for instituting 
(i) sjccihc re scare he s ('») scientific research in con 
ncLtif n with industrv md ( i) the vward of student 
ships or fillowships lo issist in nseirch The sum 
of r 000 000/ was granted for use in ipplying over 
in agreed p< nod a speci il stimulus to industry 
I his fund IS ipplied in miking grants to approved 
trade associations for rest irch to supplement the 
resources of the associations Some difficulties 
hive onurred in determining to whom the results 
tvf research underliken bv the respective assoas- 
tions belong and it seems doubtGiI whether 
procedure through the agenev of trade associa- 
tions lb likelv m the long run to prove the best 
avenue to progress in the way of applying dis 
covery to industry At any rate the claims of 
the individual researcher will have to be con- 
sidered and provided for in each case 

Funds are also provided by an annual vote for 
the general purposes of the Department, and from 
this Rourre assistance is etven to other bodies and 
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other questions which may have only an indirect 
relation to particular industries or trades. The 
Fuel Research Board affords an example of the 
kind of work which may be undertaken with the 
aid of (iovernment funds, and is now in active 
operation in connection with the South Metro- 
politan Gasworks. The inquiry is too costly 
and altog'ether beyond the means of such agencies 
as a British Association Committee or the private 
persons by whom the research was initiated. 

But with regard to special scientific studies under- 
taken by individuals help is still urgently wanted, 
and the question arises whether such help can 
always be obtained from the Department so long 
ns one of the conditions of a grant is that details 
of the research contemplated must be communicated 
to so large a number of persons .is form an advisory 
council or board. Aids to research must ^ given 
m other ways. There seems to be some difference 
of opinion whether this would be best accom- 
plished by increasing substantially the present 
grant of 4000!. per annum io the Royal Society, 
or by augmenting the annual grant to universities 
and other teaching institutions where teachers and 
students may co-operate in the work. The 
scientific worker is often shy of exposing his ideas 
in their early crude form to external criticism, and 
tentative preliminary inquiry should be provided 
for before the researcher is called on to expose 
the whole of his plan. 

The whole scheme foreshadowed in this report 
shows and acknowledges in more than one passage 
the need for men. It has often been claimed for 
the Oxford classical system of education that it 
does select and equip with the necessary know- 
ledge the young Englishmen whose destiny it is to 
become administrators. The Oxford of the future 
will doubtless furnish at least some of them with 
science and scientific ideas. But in the meantime 
there exists throughout the universities of the 
country a body of some hundreds of able men 
of science in the form of professors and lecturers 
to which recourse might, one would suppose, 
be had when occasion arises. 

The report discusses at some length the 
momentous question as to the employment 
of women in the Civil Service. All the world 
has now profited by the experience derived from 
the war, and much prejudice on this subject has 
been cleared away. But while many women have 
distinguished themselves by patriotic fervour, 
physical energy, and administrative ability, the 
education of women has in general been more 
defective than that of men, and it will be necessary 
to wait for another generation before the question 
can be determined on satisfactory grounds 
whether sex will not always stand in the way of 
substituting women for men in many of the pro- 
fessions callings necessary to the world. 

Since the issue of the report — ^vix. on February 
la, 1919 — a lecture has been given to the Royal 
Sdbiety of Arts by Sir Frank Heath, Chief Secre- 
tary of the Department of Scientific and Industrial 
Research, on the work of that Department. The 
lecture is lucid and interesting, and shows that 
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some definite results have already bj^n attained- 
Lord Crewe, who was in the chair, remarked 
that this was ** the only country in winch a 
Government Department of Research existed.*' 
Such a statement can be accepted only with some 
reservations. Research stations in connection 
with agriculture have been instituted and sup- 
ported by the State in many European countries 
during the last half century, and the United 
States Department of Agriculture at Washington 
maintains a scientific staff and issues a very valu- 
able illustrated annual report. Moreover, the 
assistance given to the universities from national 
funds has always been in European countries far 
more liberal than has ever been the case in the 
United Kingdom, even at the present day, when 
the Government grants have been so considerably 
augmented. 


THE FAUNA OF THE INLE LAKE.^ 
lnl6 Lake, lying at a height of 3000 ft. 
^ in the great limestone zone of the Shan 
plateau, is of peculiar bionomical interest, since, 
although it belongs to the Salween river-basin, 
it has become sequestered, or at least ob^ructed 
in its biological commerce, by the behaviour both 
of its principal feeders and of its only effluent, 
which in considerable parts of their course flow 
deep underground. Another point of interest in 
a biological view is that it appears to be a relic 
of a former lake, or system of lakes, of great 
depth and extent. Two other remarkable features 
of the Inl6 Lake are the extraordinary limpidity 
of its waters, through which its animal population 
can be watched as in an aquarium, and its girdle 
of floating marshland. This curious terraqueous 
fringe is capable of exuberant cultivation: the 
local genius cuts from it an island plot, tows it 
off where he lists, there turns it upside down and 
anchors it with stakes, then dredges and adds 
more clotted vcgctaHlc ooze to its surface, until 
it becomes solid enough for tillage, and perhaps 
firm enough to carry a sty for his pig, or a hut 
for himself. Such an islander, as he turns from 
spearing and trapping fish to tend with incessant 
care the homely market-garden trade,' or strictly 
meditate the vocal pig, might well avouch the 
philoso^y of Thales. 

In this fine report, which includes twenty-eight 
first-dass plates, and more than zoo large pages 
close packed with information both descriptive 
and ratiocinative, the fauna of the lake (exclusive 
of the plankton) is fully disclosed. Dr. Annan- 
date, the editor, contributes an introductida 
mainly physiographical, a summary compr^en* 
sively tnological, compendious treatises on the 
fishes and the aquatic moilusca, and minor papers 
on the sponges, hydrozoa, imlyzoa, and aa)^ 
phibia. Among other contributibns may be men- 
tioned that bv Mr. S. W. Kemp on the Decapod 
Crustacea, tut by Mr. C. A. Patva on the 
Aquatic Hymenoptera, and those by 'Mr. Bainl« 
Prashad on the Marsupium and Glocltfdium of 
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Physunio, and on the anatomy of a Chironomid 
larva of the genus Polypediium. 

The most peculiar elements of the fauna are 
the fishes and mcilusca. Of fishes there have 
been found thirty-one species, representing 
seventeen genera and seven families; among the 
many new forms is an extraordinary eel-ltke 
creature which Dr. Annandale regards as a type 
of a distinct family of Apodes. Common features 
of the fishes are a large eye and small develop- 
ment of tactile appendages — features thought per- 
haps to be directly correlated with the remarkable 
transparency of the water. Of aquatic moHusca 
thirty-seven species are mentioned — a large pro- 
portion being new — representing twelve genera 
and eight families; they are said to display extra- 
ordinary variability, and their evolutional plas- 
ticity is discussed with much learning and an 
e^ud wealth of illustration. 

Altogether, this investigation of the fauna of 
the Inle Lake is a refined piece of work, reflecting 
high credit on the new zoologicnl survey of India 
and its versatile director. Moreover, although the 
report shows an intelligent appreciation of the 
economic perspective, as is seen in the full and 
critical description of the fisheries of the lake and 
all their apparatus, it is free from any taint of 
that meretricious stuff which so commonly in 
ponderous administrative circles of the British 
6m{Nre lives and spreads aloft under the pseudo- 
nym of science 

> NOTES. 

Tiir' first number of Nature appeared on N #vem- 
ber 4, i86q, so that the jubilee of the journal will 
be attained next week In celebration of this event 
the issue of November 6 will be devoted to articles 
upon scientific progress and developments of the past 
fifty > cars, contributed by eminent workers in different 
fields. Through the active co-operation of these 
authorities it has been possible to secure a compr»"- 
henslve collection of articles of great interest, which 
we believe will be accepted as a worthy epitome of 
outstanding advances in the half-century during \\hirh 
Nature has been published 

A MKBTiNo of the International Electrotochnital 
Commission was held in London on October 20 <m<l 
the three following days, under the presidency of M 
Maurice Leblanc. Representatives of twent\ nations 
were present, and the reports of the various com* 
mittces were considered. Signor Semcn/n stated that 
national agreement hod been obtained in Italy on 
the subject of iwmbots, both in those used in text* 
books and m those used in engineering drawings 
Ho pointed out the many advantages that w ould ensue 
if international agreem^t could be obtained The 
British list of symbols, which is finished and will 
shortly be published, is very similar to the Italian 
list, and complete agreement 'could be easily obtained. 
Nearly all the committees on nomenclature have pub- 
\i$bed lists of definitions, etc., and the next step to 
take is to compare them all closely and then to issue a 
standard list. The conunittee on the rating of dec* 
trlcal machinery has been very busy, and has held 
many meetings. This subject, however, proves to be 
very difficult, at trade considerations have to be taken 
into account. The commission has definitely 
token up the question of preparing a specification for 
ahuninium on tile some lines *that it adopted for 
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specifvinjj pure copper. The copper bperificatlon was 
most useful, and has been adopted by every country 
in the world A special committee was np^nted to 
consider the question of screw-lamp taps and holders. 
This country i&i almost the only one w hich retains 
bajonct-holdcrs fot plcctiic lamps, although many 
cJci'inial enginwTs think that the strew -lamp raps 
are the best. Sir Richard (ila/ebrook presided ut tne 
banquet, and the Right H<>n. \. j Balfour made a 
thoughtful speech on standardisation which vins much 
tippKH'iated b\ all the enginetMS pn sent He pointtkl 
out that if It did not entirdx pi event waste, it at least 
diminished It 

Ai tlu .innuril statutorv meeting of the Ro\ai 
of Edinburgh, held on Oelober 27, the fol- 
lowing oflite-beaiers and numbers of louncll were 
t lei ted President. Prof F O Bower 1 irc-JVcsi- 

dents: Piof, (j \. (libson, Dr. R, Kidslon, Prof. 
D Noel P.iton, Prof A, Robinson, Sii George A. 
Beirv, rind ^Prof, \V. Peddie. Gen^ritl SccretEry : 
Or (* << Knott. Serretarteii to Ordinnry Meetings. 
Pi of E 'i Whitt akei «tnd Di J. H Ashworth 
VVcasiircr • Di f ('urrio Curator of f-ibrary and 
Museum: Or A (Vichton Mitchell CuunctUors: 
Prof P T Herring. Prof T J. Jehu, Dr A Lauder, 
the Hon Lord (luthric. Prof R A Sampson, Prof. 
I Lorrnin Smith, Dr. W .\. lait, Surg.-Gen. W. B. 
Bannrnnan, Mr H. M. Padell, Prof R Pushny, 
Sir 1 . A Ewing, and Mr G J. Lidstone 

Mr. Rrucr Frkofric Ci'MUiNc.b, who dietl on 
October 22, will ptobably be known to a wider public 
as “W. N P. Barbelhon," author of "The fournal 
of a Disrippointed Man," noticed bv us on July 10 
last, but his few scientific papers will ensure for* him 
a no le^s cndurini:|, if a more limitid, reputation. 
Bom at Barnstaple in .\ugust, i 88 ci, in spite of meagre 
circumstances and inci caring ill-health he taught him- 
self zoology to such good purpose as to gain an 
assistantship in the entomological department of the 
British Museum, which he entered in January, igia. 
He had previously contributed notes on local natural 
history to the Zoologist, and had been offered in the 
Mai Inc Biological Laboratory at Plymouth a post 
which the Illness of his father prevented him from 
t.iking up In his " Tournal ” he affected scorn for 
the entomological work to which he was set, but his 
studies of lice soon gave rise fo impoitant papers 
published b\ the Zoological Soctrty and In the Annalf 
of Natural History \nother paper of much interest 
was on a scent-uigan in the caddis n> Sertcostoma 
personatum Fading health caused him to resign his 
.nppointmeni in July, 1917 Pummings might 

no\pi “ha\e icvolutionlsed s\stematic zoology," but 
he cfave something more than the promise of distin- 
guished woik 

I\ a Memorandum b\ the Phanivllor of the 
EMhequei on ihe future Exchoquei balance-sheet 
(Pd 370) an attemut is madi to arrive at verv 
tenUitfvi. levised estimates of the national revenue and 
expendituie in a '‘iiomial" year The estimated 
normal \carlv expenditure is 8 o 8 ,ooo.oooi., and in- 
eludes thi* following items .—Education, 45,900,000!. ; 
upkeep of museums .md galleries, 600,000! ; and 
scientific investigation and research, 400,000!. The 
year 191Q-20 will not be a normal year, but as regards 
the obove items of expenditure the only difference In 
the estimate is that the education is down for 
41,000,000!. instead of 45,900,000!. 

Dr. K. E. Lsuan, leader of the Congo mission of 
the Swedish Missionary Union, has lately returned 
to Stockh^m with u large collection of ethnographical 
material drawn from the Bakongo, Batpke, and 
BaJeuta people, as well as from five races of Ngunu. 
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This will be distributed between the ethnographic 
department of the Swedish Riksmuseum, the Ethno- 
raphic Museum of Gothenburg^ and the Missionary 
Union's museum. Dr. Laman has made six visits 
to the (^ongo since 1890, and has paid particular 
attention to the language. His collt^tion include^ 
gramophone lecords of native songs. 

Thk Swedish Academy of Science has reported 
favourably on a reauest by Prof. J. G. Andersson 
(former^ Director or the Swedish Geological Survey) 
tor a Oovernment grant of 90,000 kronor towards 
scientific researches and collections in China, where 
Dr. Andersson U now Geological Adviser to the 
Chinese Government It is hoped that the Swedish 
RIksmuseum wilt thus receive rich collections in 
palsBontologA , prehiston, and /oologx, but, to compU 
with conditions laid down bv Profs Andersson and 
Wiman, the fossil xertebrates will go to Cpsala. 

On Oilobei 21 the Manclwster ('heniicul Club 
(president, Mi R H. ('lavton) was incor> 
porated with the M.iruhestfr Literarx and Philo- 
sophical Society \ nexx chemical section of the 
society hiis l>crn foimed, and Sir William J Pope*, 
professor of chcmistrv in the ITnlvcrsity of Cam- 
bridge, delixered an address on “The Photography of 
Coloured Objects** to a large audience at the opening 
meeting on Octobei 34 

A rouHsj of txxelvc Swinex lectures on “ftcologv 
and Mineral Resources of the British Possessions in 
\frica*’ will Ik* gix’cn In the lei ture-theatre of the 
ImpiTial College of Science and Technologx (Roval 
College of Science, Old Ruilding), Exhibition Road« 
S W 7, bx l>r J I) Fait oner, on Mondaxs, NVednes. 
days, and Fridaxs, at 530, beginning on Mondax, 
November 10. There will be no charge for admission. 

A JOINT meeting of the Roxal Socieiv and the RoxaJ 
Astronomii ul Soiietx xvill be held at the Roxal Societx 
on Thursdax, Noxembi'r 6, at 4.30 p.m , for the dis. 
cussion of obserxaUons made during the total solar 
eclipse of Max ig Iasi Sir Frank l>vson will opi'n 
the discussion, and xxili lx* folloxxixl b\ Pi of Kdding 
ton and other meinbi’rs of the ecHpsi* iMx^dition. 

Tmf \nirottlian Socictx xxill open its fortx-first 
session on Noxemlier 3 The president, Prof James 
Ward, will delixei the inauguiul address on the sub- 
ject “In the Beginning . , “ The congiess which 
the soca l\ ai ranges iinnuallx will be held nest xeiu 
at Oxford m Septemhei, and the French Philosophuai 
Soiietx xxiIl lake part 

Till opening me< ting of the new M'^sion of thi 
Institution of Klixtrieal Knginms will bi* lield at 
tlu» Institution of (“ixil F-ngineers, Great George 
Street, Westminster. S.W’ 1, on Thursdax, Novem- 
ber II, at (> o m , XX hen the president, Mr Roger T 
Smith, will deiivei his inaugural address, 

TiiP one hundred dnd first session of the Institution 
of Civil KngineeiH will be opened on IMesdax, Novem- 
ber 4, at 5. .40 pm, w^hen Sir John Purser Griffith, 
president, will deUxer an nddresh, and will present 
awards made bx the council for papers dealt with 
during the past session. 

Si« Hbvky Aiexxndkn MiERh, Vlce-Chancellor of 
the Universih of Manchester, has been appointed bx 
an Order of Council dated October 16 to be ir member 
of the Advisorx Council to the Committee of the 
Trivy Council for Scientific and Industrial Research 

Thr firat meeting of the session of the Roval Geo- 
gra^cal Sodetv mil be held at 8.30 p.m. on Monday, 
November 3, at the vEoHan HaW, New Bond Street, 
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when Mmor Kenneth Mason will reed a paper on 
Central Kurdistan. 

Messrs. Hoooson and Co., 115 Chancery Lane, 
W.C.3, are to sell bv auction on lliursday, Novem- 
ber ij, and Friday, November 14, the library of the 
late Sir William Crookes. A catalogue is OTtainable 
from the auctioneers upon application. 

An interesting series of fragments of prehistoric 
potteiy was found early in the year in Eastern Mace- 
donia no<u Drama and the plain of Philippi. The 
chief importance of the discovery lies in the relation 
with both the north and the south which is seen in 
the types of pottery found. Pottery similar to the 
bo-called Dimini ware of Thessaly, and not hitherto 
found in Macedonia, occurred in largo quantities. 
Fragments of a white-on-black ware of a Mte later 
than the Dimini ware and common in Thcssalv were 
alxo found A few fragments of this latter ware were 
fciunci in Macedonia in igi6 neat Salonica. Some 
remarkable fragments showed a combination of the 
w*hitt'-on-bIack painted technique with incised w^hlte- 
fiiled patterns, thus showing that the two types of 
technique w'cre lontemponineous. I'he wares of a 
northern tx*pe consisted for the most part of simple 
potteix det orated with large spiral or semi-mirat 
designs. Similar w’ares are common In the Ltpper 
Maiitsa Valiev near PhilippopoUs and generally in 
the Danubian area, and art* essentially northern In 
Upe. A numbtM of cloy figurines of men, whmen, and 
domestic animals were 'also found The human figures 
are for the most part stcatopygous. The importance 
of these discox'enek for the prehistoric studv of Mace- 
donia cannot be overestimated. The series will be 
published in the forthcoming .\nnuMl of tht' British 
Srhotrf at Athens. 

Thi* October issue of BrtUsh Birdx contains an 
extremely interesting account of the nesting habits of 
the sparrow hawk 'pie author, Mr. J. H. Owen, 
gixcs a vixid deiK;rlption of the bathing habits of this 
biid ,ind of its playful feints at capturing prey. At 
one time a hen he had under obsiTvation stooped at 
a labbit two or three times, xet niade no serious 
attempt to sei/< It ; at another it trifled in the same 
XX ax xxith a brood of partridges Hut perhaps the 
most impoitant of Mr Owen*s notes are thOM? con- 
lerninL' tin efforts of the bird to piotect her eggs 
fiom the sun, xxhith she did at the tost of great dis- 
tress to herself The nestlings suffered no loss from 
this («ius<', at timi s, indeed, ihox xxcre on the verge 
of collapse Some xerx beautiful illuntrutionK add 
great I \ to the xmIuo of these notes, 

Tiif first nuinbei of tlu Badw Hevte^u a monthly 
maga/ine devoted to scientific radio-teWgrnphy and 
I adio-telephonx , has been published It contains 
short instalments of papers bx \ndr^ Blondel and 
Dr Eccles on the functions applicable to directive 
aetials and on the internal action of a triode valve. 
In Blondel *s paper the definitions arc not very explicit, 
and so it is mH caax to foliow hit, leasontng. Dr, 
Eccles*® paper ia simpler, but in order to follow it 
the reader must have a knowledge of ChBd^s and 
I.angmulr*8 papers in the Phy$ical Review, In a brief 
introduction the editor, Prof Howe, states the pollcx' 
and aims of the review. The remaining part of thil 
issue consists of abstracts and review!^ of bookE. 
Npparendy the aim of the journal Is to do for rdilo- 
telegrn^riiv what the Phtloiophical Magasime does for 
phvtics The amount of matter in the first number 
strikes us «s rather meagre. 

xt 

Thb InetitutkMt of Electrical Englneera hoe Issued 
an amended edition ol Its WWvg Rules. Thess rutea 
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have been universally adi^ted in thii* countn md 
they are annual!) amended so as to ketp them ibria^t 
of the latest practice Ihe amendmints this Mar ire 
almost of revolutfonar) importance Xs \\t fore 
shadowed some months ago, the electruiani* hiM now 
abandoned measuring the size of wireii in teims of 
the standard wire gauge (SWG) IHm h‘i\ 
dropped gauges altogether Instead of spakinf, of 
a No 30 wire, they speak of t 0036 wirt ilnt is on 
having a diimcter of 0036 of an inch Siinihrh 
instead of wiiting 3/30 for a c^blt lonsisimg of thru 
strands of No ao wire, they write 3/0031 * hotmerh 
they had \ choice of fift) seven cables for usi m eitt 
trie wiring, but now there art onl\ twent\ foui sins 
Careful consideration has shown th it this numfnt is 
sufficient N^turallv this will h< 1 great boon to tht 
cable manufacturers Ihe Biitish Lnginccring 
Standards Xssociation (tht B h S X ) is to bo con 
gratulated on hiving initiated thn* import int reform 

For more than fortv Mais the Institution of Civil 
Fngincers has printed in its Pioticdings shoit ib 
btricts of papers on engineering subjects which hi\( 
appeared in ptriodicds and in the It insiitions of 
scientific and tethnual societies I ht institution now 
proposes to issu< tlicm separiuli in quuttih 

numbers, the lust of which appe irs this month 
Although Its lingth is affected bv tht difhiultv of 
obtaining penoduals from abroid tht lust numb 1 
gives nmeii nir ib>tricts which com t s<Mnli pigts 
Subject ind n unt indexes arc piovidid md it is much 
to be desired th tt thesr should b< iindf moie useful 
b\ 10 ordin ittcii in innuil or two \< 11 1 \ indtves Ihi 
nobti u ts ire grou|w d under tw o he ids M tit n ils 
Measurements etc md I ngineenne Pruticc \s 

the latter term is intcrorettd gintrousK then is some 
(wcrlipping with abstruts issued b\ othei bodies 
iid some svstem of interchinge of abstruts will hiv 
to bi evolved to oi event seven! ibstricts cf the sime 
piper being wtitltn 

A I I mvtisitv ( ollrgi London on Octeb 1 i i 
public lecture was given b) Pi of J \ 1 Kmin,^ 

entitled Spt ikin^ Across the \tl inlic b\ Wmt ss 

lelephonv Prof I Icming opened bv |i,iving i 
general review of the phvsical fuls k iding up to 
ordinal V tclephonv md the ipplicitun of loutieis 
theorem to vv ivc fonns with thnr coiw quint r solu 
tion into hirmeinRs md the distort u n pro luc d in 
ordtn irv spctch du to the differint vi Unties an I 
damping of Ihe various harmonics Since the c lectio 
magnetic w ives tmplovtd in win less t iphv h iv 
a velorili which is independent of the w nt hngth 
and a filling off of intonsitv with disi me vvhi h is 
the sime for iH frequencies then is no dist itien cf 
the sound in wireless telephony similar to th it which 
occurs in long distance tclephonv of the orfinarv I md 
Speech transmitted bv wireless is paiticuliilv cle u 
ind distmrt The thiee t>pical modes of prexlucing 
electromagnttu vv ivcs were explained and illustrated 
bv lantern slides the high frequenev ilteinator the 
Poulsc n arc md the three electrode the rm ionic \ ilvt 
used as generator Prof Fleming expl lined the mode 
of actiort of the Fleming valve is i r ctifier and 
the development of the three electrode vaKi from this 
The Marconi Co now uses seven such vdvts in cas 
cade for amplifying In receiving the feebk trans 
Attantic speech since the ampliffcalion increases 
geometricallv with the number of valves used Bv i 
senes of trials the Marconi Co has demonstrated tbi 
possibilitv of speech over 1800 miles icross the 
Atlantic, and moreover, the tnals were earned out 
at an unfavourable time of day, 10 a m to i p m 
Ttie audience was large and appreciative one of the 
larger lecture thcBti*cs of the colUge being required 
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X touise of SIX ItLtures on Ihermionic Valves* is 
to follow on succeeding \V(.dnesda)s at 5 p m 

Mt^sts Chapman and HaU I td announce — 

Xtronauijt il I nginci, M ijor \ G C lark. 

Ihtorv and Piactiee of Xtioplim Dtbign S I Cr 
XndrLWs md S 1 Hinson (nOmttrv for VtxhitecU 
and Builders J 1 P^ntit, Mathemaiics for 
Lnginecis VV \ Kobo vol u , and Metric System 
for Fnginetrs C B Cliphim Mr If heme 

mann is to publish this lulmnn Sir I mtst Shackle 
tons iRw book It will bt entitled South Iht 

Storv of Shuklctons 1 ist 1 xpedition 1914 1917 * 
(, Rouiledge and S ins J td promise 

HdiiV Machmerv \ W Miihvfc, Ihc I tihba 

tion of Natural Poweis, F I Burne 1 ngineering 
InstruniLnts and Meters F A Griffiths Direct 
Luiunt I))n linos ind Motors Prof M B Gnffith, 
md Mmufuruit md Instillation of I lectiic 

C iblts C J Be ivei (in tht Industrid Supremacy 
Books Stries) In ihiir 1 friLittiLv Books tnev will 
publish Bibjiogiiph) of Indusind rflmenev md 
F atory Managinant H G 1 C innons md a 
mw edition of Icctuics on Industrial Psychology ' 
B Mustio Mts\rs // Sotheran and (o will shoitlv 
issue an Iliustrited I ibrarv edition of thin Biblio- 
thici C hf mu o Matht matu 1 It will cont iin many 
full page platLs repioductions of title pages, textu il 
p issages ftom laro or historic iHv important works 
md an mdvtud subject index 

Fin spt (111 (It iloguc s of Me ssi s H Solheran md 
(o (140 Strmd \V ( 2) aic models of what eiti 
loj^uc s of s( tond hand books should be for the v fur 
nish in m interesting manner much out of the way 
infoimition respecting many of thi volume^ offered 
for sak and are tirefullv classified Messrs 
Sotheran s littst catilogue (No 775 2^ t){ nit) deils 
With rare hooks on exut ind ipphcd stnntt and 
ineludis tht libriiv of the I iti Prof Ilmriei ind i 
portion of th it of Prof G Govi, of tht I nivcisitv 
of N ipU s Its M items ire classifii d undei llu 
h< idings (icncrd md ( olketcd Woiks Xfatht 
matirs Xslronomv md Geodesy Dulling ind Hoio 
loj,v Phvsi s Ihe Microscope and Micioscopv 
Mttiorok^v md Physical tjeognphv Chemistrv 

( rv St illogr Iphv ( htnncal Itchnologv including 
Phitogi iphv Mining md Metalluii^v Fngnuiiinj^ 

St imanship Xiinimship ind Nnd Vrchitictun 

md stts of It lined Socitlus Publi ilions md other 
Muntih jouiniK Ih e it ilogue will I verv useful 
f 1 r fert net 


OUR ASTRONOMICAL COLUMN 

I VKci MiihOKs-^On October 21 it Sh 35m 
(f M J J mekot brighter Ihin lupiter w is observed 
bv Mrs Wilson at loiUndj.^t bv Mr ( P Adam- 
son it W imiMinu ind bj Mr II G Baker **t 
\\ ingford It w IS directed from 1 radiant near 
aCephti ind moved slowU it in avenge height in 
tht itmosphere On October 32 at 711 42m (1 M T 
a bright meteor w is seen from Bn&tol Stow market 
Wimborne and Plumstiad SE It hid i verv long 
honzontd flight of about three hundred and thirty five 
miles at i velcKitv of thirtv three miles per second and 
issed from over a ooint twenty miles northeast of 
ork to thirtv miles south west of St Valcrv France 
Its height was ibout seventy 4our miles and its radiant 
at i 56°+39® It is very suggestive that the radiant 
point of meteors from the comet of 1739 as com- 
puted by Prof A S Herschel, was at iX7®+X9® for 
October 22, meteor speed = 39 miles per second Ihe 
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comet pflMed «jbout 7 500 000 miles outride the earth s 
orbit 


CoMRi 1910^ (Bkor&bn Miicmv) Messrs Bnae 
and i ifccher P* torscn have redetermined the orbit < f 
this comet from obser\ itions on \ugu 8 t 31 ml 
September 7 md 27 Ihc) hr<tt ssumed thi pi nod is 
Mvtnfvtwo )nrs ind found tint on this ishumption 
there viere rcsiduils of +161 147 in lonfi^itudc 

(^eat circle) md latitude in the midulc obhertMion 
Iney then lift iho period t> br determined b\ the 
obseivalions md obtiimd th foUoiMng orbit (!«/ 
Nach No 


TwiQioOct i7i56<fMT 
53 10) 

^^,■310® 38 56 H9190 


log 7-9 68695 
log e ^9 98339 
Period "42 465 years 


Ihc rcsidu ds irc now o 3 i 0x3 and ns it 
appinrs Ihnt 1 furthci r ductmn of thi rxiiod ^^ou 1 d 


THE NJ^W LABORATORIEb AT 
ROTHAMSFED 

O N Mondat October 30 the new laboratories at 
Rothnmsted were opened by Sir Arthur Chiffith 
Boscawen, Pnrhamentnry Secretary of the Board of 
Ac^nculturt md 1 inheries, in the unavoidable absence 
Of the Right Hon Lord Lee of Fareham President 
of the Board of Wriculture who had intended to 
be present himselr There was a distinguished 
gathering of men ind women interested in the practice 
of ignculture md m the scicncts underlying it* whi^ 
included Sir Horace Plunkett, the Hon Rupert 'md 
Lidv Gwendolen Gumness Sir Di\id Pram Sir 
brands Watts Mr Otto Beit, Prof V H Black 
man Dr M O borstcr Prof MacBnde Sir Robert 
md L*idv Robertson Mr Arthur Sutton Mr M R 
Pr\or Dr M C R lyner Dr T \ Henry Dr 
J \ Voelcker md others 
The chair was taken by Prof II E \rmfctrong 



make them smaller tt is concluded th it the comet has 
mide two revolutions since 1847 The observations in 
that year were not v rv numerous md the periods 
then deduced were liable to much uniertainty 

If the 36 year period is right the comet belongs to 
the family of Uranus not to that of Neptune as 
formerly suopoaed 

It IS now more than ever desirable that the comet 
should be observed for as long a period as possible 
The following ephemeris for Oicenwich midnight has 
been correcM approximately for the change in the 
orbit — 
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vice chairman of the Lawes Agricultural Committee, 
who said that Rothimsted tud long been known 
throughout the world as the chief centre of scientific 
inquiry into the problems of agncultuial practice It 
was now the Mecca of agricultural pilgnms Its 
sphere had been further wiclencd by the recent action 
of the Board of Agriculture in establishing there an 
institute for the study of plant pathologv where 
t ntomological and m>cologIcal investigations could 
be earned on The demands of modem saentiflc 
workers were very considerable, but no pains had 
been spared to make the equipment and laboratones 
as efficient as possible The total cost of these im- 
provetnents had been 26000! , of this sum no lest 
than looool was collected in public subscnptions 
from fanners and their fnends Board of Agn- 

culture gave generous auistance, and granted an 
Mual sum— 10 000! —from Its Development Pung 
remaining 6000I had been given by private 
donors and obtained in other ^ways Fortunatelv, the 
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work wa$ completed before the recent iw in piiceb, 
and at a conservative estimate could not be done now 
for lets than 6o,ooo2. 

Sir Arthur Griffith-Boscawen said that for manv 
years agriculture had been neglected bv the Stale, but 
Its national importance was discovered duiing the 
war, and he knew it was the intention of the (lovem- 
ment, and of the Prime Minister in partirular, that 
agriculture should not be neglected in the futute ns 
it had been in the past. It wa<ii possible that soine 
of the methods proposed might lead to <ont!ovets\, 
but he was 4 ure that on one point there would be 
complete agreement, and that was the necessit> of 
adequate provision for research in agrRuUunil sciente 
It was a fortunate, and perhaps signihi ant, coincidence 
that the opening of the now Rothamsted laboratoues 
was almost simultaneous with the Prime Ministers 
speech, which might announce an impottanf agnrul- 
tural poliev. Sir Arthur expressed his faith in the 
system of demonstration farms, at which farmers 
could see new' methods In operation. But behind and 
above all such farms must be the research stations, 
where facts and principles could be ascertained in 
a truly scientific manner and with tiuly scientifir pre- 
cision. The Board of Agriculture realised that reduced 
expenditure on agricultural research would he false 
economy; it was essential that agricultural produc- 
tion should be increased and that the best possible 
advice should be available for the farmer. The Board 
of Agriculture w»as conscious of the splendid work 
that was being done at Rothamsted, and he wished 
every success to that admirable institution 

Tnc Hon Rupert Guinness, in thanking Sir Arthur 
Gfiffith-Boseuwon for having, at only an houi \ 
notice, taken Lord I-ee’s place, emphasised the need 
ffor increased facilities for investigations in agricul- 
'iVural science as one of the surest means of progress, 
and expressed his satisfaction with the work done at 
Rothamsted 

Sir Horace Plunkett, in seconding the vote of 
thanks, referred to the simpIicit^ of language in 
which the results of the Rothamsted inquiries were 
expressed, thcrebv making them intelligihlo to the 
ordinary farmer. 

The door of the building was then opened bv Sir 
Arthur Oriffith-Boscaw'en, and the company proceeded 
to the insopction of the various lalmratot if s and of 
the interesting scries of exhibits which had l)een 
arranged b\ the staff 

THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION G, 

ENCINFFRINO 

Opening Address bv Prof. J E. Pnwii, D.Sc , 
F.R.S , President of thf Sfciiov 

During the last five years every resource of the 
Empire, moral, intellectual, and material, has been 
concentrated on one great task, now siinessfullv 
achieved; and the present period marks the end of a 
gigantic military struggle and the beginning of a new 
social era 

L — Engine f ting and Stnence during the Wat. 

To summarise adequately the part played bv en- 
gineering in the war would constitute a task far 
beyond the power of the writer or the scope of the 
praent address. Now, as In the past, the fate of 
nations in war or peace is primarily determined by 
floral, intellectual, and physical attributes; but, under 
modem condltians, these forces can find efficient 

no. 2609, VOL. 104] 


application onl> through the agency of science and 
ongincfring. 

• A large arm\ dcpcndsi for its subsistence and equifv 
ment on the lombined effort of everv branch of 
human activity , and every pnKlucliVf* industry , when 
oigantscd on a I.iigc scale, i-* in tuin dependent upon 
the engineer 

Before the end of the war this countty had become 
transfonned into one vast factoiy, every department 
of which lequired the sci vices of trained engineers. 
Kverv member of this section has contributed his owm 
&han‘ to the (ask, and our pmgiainme includes papers 
giving detailed accounts of several blanches of the 
work. 

It is fitting, therefoie, that I should restnet myself 
to a mere outline ot some of the more outstanding 
facts 

'Ihe uigent necessity for an output of munitions 
vastly in excess of any pievious piuduction made 
centtalisation and standardisation essential, and {n> 
volvcd a complete revolutiim in woikshop practice. 
The Ministry of Munitions was responsible for the 
formation of the tcquircd oiganisations and guidt^ 
the transformation of industrial conditions, and, 
wlien the dilution of skilled labour became inevitable, 
the technical engineer designed the machipery and 
devised the methods which made efficient work 
possible 

Credit is due to Ihi' unions for the concessions 
made; greater credit to the women for their en- 
thusiastic response to the call and the steady output 
they maintained. 

Mumiton^. — The Ministry of Munitions was created 
in May, 1915, its early efforts being concentrated on 
the production of guns^ and shells A year later the 
Ministry was in a position to meet the evfi -increasing 
demands of the Army, and bv 1918 a large reserve 
of munitions had bwn established, the expenditure 
being limited only bv difTiculik's of tianvport at the 
Front. The maximum expendiime of ammunition 
was reached one dav in October in that year, when 
900,000 shells, weighing 40,000 tons, wore fired. The 
total number of guns manufactured during the war 
was 20,000, and more than 200,000 machine-guns hqd 
been delivered by November, 1918. 

The Ministry of Munitions took chnige also of the 
production of ’aircraft, which were ultimatclv turned 
out at the rate of 4000 per month ; latei , the provision 
of motor tiansport wns in addition planxl under its 
nmtrol. Finally, our production >f “poison gas,” 
ff>r wdneh this Ministry was responsible, rose during 
the last few months of war to seveial thousand tons 
a month, sufficient to make the Germans rue the 
dav on which they had introduced this weapon into 
warfare 

Among the invention® which have had an influence 
on military opciations 1 will mention onlv three as 
typical of three distinct classes , — 

Tanks were first used in 1916, and the results pro 
duced were greatly enhanced b\ the surprise created, 
and consequent moral effect, but the kka of an 
armoured chariot is as old as organised warfare. The 
problem of constructing a vehirie which could travel 
across the tradclcss and shell-pitted district which 
extended between the two armies remained to be 
solved In the light of the experience gained with 
various types of tractor# it was, however, denrlv not 
insoluble, and credit is due to the man who had the 
courage to hazard a novel and important experiment 
The resulting tank was the product of careful design 
and experiment, and the outcome of the co-operation 
of several engineers with special knowledge. Sound- 
ranging introduced the complex methods and delicate 
instruments of physical research Into tho trenches^ 
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«ni], af{ain<tt all precedents, proved them to be trust- 
worthy and practical under the most adverse condi- 
tions The Stokes gun, on the other hand, superseded 
all other trench-mortars by simplicitv of design of 
manufacture and convenience in handling; :2o,ooo of 
these guns were used during the war. 

Transport,— On August 4, 1914, the Government 
assumeef awitrcd of the railway systems in this 
country, but the working and management were left 
in the' hands of the railwav officials, and to them is 
due the smooth working of the lines during a long 
period of exceptional diflicultv British engineers, 
civil or military, have been responsible for the trans- 
port through JP ranee, and during the last two vears 
of the war large numbers of engines were sent across 
the Channel and miles of tiack were taken up in 
England and relaid in Frann* Road transport was 
organised on an unprecedented scale, and 100,000 new' 
vehicles were deliveied A network of narrow-gauge 
railways was carried right up to the trenches, and 
numerous new roads, railway lines, and bridges con- 
structed. Railwav construction formed an important 
factor in connection with the advances in Me'^o^tamia 
and Palestine; in the latter case the .entire water- 
bupply had for a long period to b<» drawn from the 
E^^ptian base through a speriallv laid pipe-line. 

Tn France and elsewhere the armies were primarily 
dependent upon sea transport for their food and equip- 
ment. This service, organised^ hv the Navv, cul 
minated in the unique effort which brought American 
troops at the rate of ^oo.ocio per month, and thus 
oveiDori the balance which fin* four years had been 
oscillating between defeat and victory 

Among the notable new departures the cross- 
Channel train ferrv and the poi table steel bridges, 
principallv of the Inglis tvpe, should be specinllv 
mentioned. 

jVavy — At the outbreak of war the Navy was ill- 
prepared with regard to anti -submarine defence and 
mining The mffwmcv of the submarine on naval 
warfate had been under-estimated, and mines were 
tegurded as a somewhat discreditable means of 
destruction; but during 1915 the depth-charge and 
the paravane were developiHl by the Naval itxpen- 
menUl Department at Poitsmouth, and later thou- 
sands of these w'ere bi ought into use In ptiniiple 
the depth-charge consists of a c.inisiet rontaming a 
large tharge of explosive and a pistol actuated hv a 
hvdnislatii valve The merit of the invention resides 
in the simplicity, safcl>, and trustvvoithiness of the* 
mechanism In designing the patavanc the body 
Was borrowed from a toipodo, and wings, 1 udder, 
and elevaloi from an aeroplane. '1 he secret of tlw 
device lies in the stabilising mcdianism, which en- 
ables it to keep its position when the ship is running 
at high speeds. The pjiravane enabled most ships to 
pass unsc'athed through a minefield, and in a slightlv 
modified form it serv'cd to seek out and dobtrov sub- 
marines undet the W'alei 

Sound-location proved to lie one of the most valu- 
able' inwntions cieveloped by the Board of Invention 
and Research By its moans the position of a sub- 
marine explosion off the coast of Belgium could be 
found within a few hundred yards bv observers on 
the English coast; passing ships or submarines 
could also be identified and locate. Sound-locators 
were also used on board anti-submarine craft, but at 
the time of the armistice were for this purpose being 
superseded bv other methods. 

Mine construction, layinff, and sweeping formed 
the object of many successive improvements. Mines 
of^ spMial construction, which cannot be swept 
by (mlnarv means and explode without actual 
contact, were used in large numbers in 1918, and 
were particularly effective against submarines. 
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Various new hpes of oscillating mines w'ere also 
developed. 

Many of the newer fighting units of the Navy were 
design^ fpr speeds far in excess of anything that had 
been previously contemplated; the attainment of tho 
required horse-power w’as rendered possible by im- 
provements in boiler construction, by the development 
of oll-finng, and by the invention of the geared tur- 
bine. At the present time the horse-power of some 
of the fastest dcstroyerb equals that of any pre-war 
Dreadnoughts. 

Numbers of strange craft were designed for special 
purposes Tho monitor was used as a floating fortress, 
and •‘hips without funnels or masts formed cruising 
acrodromis The torpedo-net known to be in- 
effecl ve as well as inconvenient, but some vears 
olapsn] befon‘ ships were rendoreil immune from tor- 
pedo lit tacks bv a wide outer sheath of resilient con- 
struction. Some protection was first given to mine- 
sweeper'. bv fitting tlw' vessels w'ith a false prow; 
the ni wer minesweepers were rendered nearly unsink- 
able bv the provision of numerous bulkheads. The 
submarine vvms developed with regard to size, range, 
and bpeed The latest, and perhaps the stiangest, 
craft was the submarine fitted with a hcavv calibre 
gun which could be fired when all but the mu/zle was 
submerged 

Atrtraft , — ^The rapid piogtess and expansion of 
aeronautical science and construction arc perhaps tho 
most lemarkable aihieveinents of engineeiing during 
th4‘ vvai. 

In iqoQ Bli^riot flew the Channel, In iqio Cody 
won the Biitish Muhelin Cup bv a flight of 1R5 miles. 
The Roval FIving Corps was formed in iqiz,* and if 
was decided tliat the eo^uipment should consist of 
seventv-lwo aeroplanes and two aii ships The number^ 
of aeroplanes available in 1914 was less than 200; the 
numiier ultima tel\ required proved to be more than 
3000 .1 month The aeroplanes which vreie sent out 
W'ith the Expeditionary Force in 1914 had a maximum 
speed of homc 80 miles an hour, a rale of climb at 
ground-level of 300 ft. or 400 ft a minute; ihev 
weie equipped with engines of fjo hp to loo bp 
In igiR the fast machine had a maximum speed of 
140 mills an hour a rale of climb at giound-lovel of 
2000 ft a minute; single-seaters wore fitted with 
engines of 2no hp to 300 h p., and the largest 
machines were equipped with n pow'er plant develop- 
ing more than 1300 h d Tlie maximum height attain- 
able had increased from 50(x) ft. to 23.000 ft. 

The \tlantic flight has given the measuie of the 
suiiess achieved in the design of long-range bombing 
machines Two t\pes were evolved, ihf f.ist day 
iKimhtr, capable of carrving a useful load of about 
3000 lb at a speed of 130 miles an hour, and the 
night bomber with a larger load and slower speed. 
The largest aeroplane m.mufni lured in numbers was 
the Ilandlev Page V/i5on, with a w'oight of ii tons 
and a power plant of 1300 h o. Three davs before the 
armistice two of those machines stood fullv equipp<xl 
w'aiting for tlie order to start for Berlin. The largest 
bombs in use w’righcd more than n ton, and during the 
war Rooo tons of explosives were dropped on the 
enrmv. The experience which they had gained in the 
construction of the high-powered engines required for 
airship work proved to be a valuable asset for the 
Germans. Initially also their rate of production, both 
of aeroplanes and engines, was far superiof to ounrf 
and, faced with the menace of otherwise being for p 
period deprived of maddnes, we were bound to con- 
tinue the use of a certain standardised types longer 
than was desirable. 

The labour difficulty was overcome bv the intro- 
duction of a large proportion Of female labour* which 
proved to be very suitable for aerOplond manufacture. 
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Md en>eciaUy for wing conatniction. The bulk produc- 
tion of aero-engines presented grave difficulties Every 
»part had to be made to dose llmitb so as to be inter- 
changeable, and it was necessary to maintain the 
highest quality with the minimum amount of skill^ 
labour, tor a period the supply of m.ignctOb was 
both inadequate and unaatlsfactor). Ihe Germans 
had acquired practically a monopoly in this direction, 
and it became essential for us to build up a nev< 
industry on the results of careful research and experi- 
ment. The fart that in these ciicumstancf s .1 total of 
8,000,000 h p. was produced duiing the last tu€d\e 
months of the war represents one of the greatest 
achievements of engineering organisation 

Synchronised gun-firing through the propeller was 
first brought into use by the enemy, and the sucres*, 
of the Fokker was due, not to supetinr design, but to 
^Ithls characteristic armament and to the roI.iti\ei\ 
Aigh engine power. On the other h.ind, throughout 
the war the only stable machine*^ were British. Foi 
observation work, night fl}ing, and fli*»ht in fop and 
doud the advantages of a stable machine au obviouc 
Instabilib. inasmuch as it fa\ours lapid anl 
unexpected manoeuvres, was foi a time legaidcd 
as an advantage in aen.d fighting, but lalit expen- 
ence proved that a well-designed aerofilane could he 
made stable and vet remain qiiuk and light on thi 
controls, 

Seaw'or thine ss, no less than airwcirlhiness, is le- 
quired of the M^aplanc, and this implies a machine of 
considerable si/e .md weight. Most of the hist sea 
planes in use in rcjiS h.id a total weight of foui ot 
five tons each, a spcTd of nemU kki miles and 
engines of about 700 h p 

The maclunc's used hv the special .Kioplanc -ships 
ji'^ere print ipallv small fast scouts, l>ut one t\pe was 
sufiicienl size to cam an 18-in torpedo In igiS 
* ieventy aeroplarKs weir carrad bv the FI*ot as pail 
of the iTgular eauipinent. 

Airships pioved to be* of gicat importance in con- 
nection with natal woik 'Jho smaller non-iigids 
wore used for paliol duty along the* (X)ast and con\ci\ 
service, and bt their means a subm.triiu could be 
detected and attackcxl while still at a consiclei .ihle dis- 
tance below' the suifnce The success .nchic\ed was 
extensive, and ships ron\ovod by .lirships were prar 
Itcallv immune from submailne attack The Unger 
non-riguls servtd as scouts in naval opc inf ions 

The S.SZ had a scMX'd of 50 miles and a gioss lift 
of about two tons; the* North Sea t^pe \ lift of 
n tons and a speed of 60 miles 

Compan'd with the achie\emenls in othti directions 
the reemd of British work in connection with the 
dev’elopment of rigid airships is not entirch snlisfat- 
toty. In this field, where consistent polin and fiim- 
ness of purpose were essential, the .\dmirali\ \acillated 
strangely The Afav-^y, constructed at Baiiow in 
iqio, was admittedh an experiment, ,incl although an 
accident ended her career after the fiist few mcKinng 
tests, she had already served her m pro\iding 

the experience and data necessary for n more perfect 
construction Nothing further was done, how'ever. 
until after Ihe war had started. 

In Germanx , oa the other hand, painstaking plod- 
ding had built up buccesa on the ruins of a dozen 
fdlures. 

Improvements In the rate of climb of aeroplanes 
and the invention of the incendiarv bullet brought an 
end to the effectiveness of the Zeppelin as a bomber, 
but as a scout in long-range naval operations its 
kifluetite remained considerable, and the reejent suc- 
cessful joumev of R34 indicates the possibilities of 
ihe rlrfd airship In times of peace The useful load 
tncream rapidly jyith sise. and a ship 15 per cent. 
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larger than R34 in linear dimensions could have 
carried 100 people to America. 

.What is popularly known as an invention, or an 
idea of revolutionary importance emanating horn one 
person, has played relatively little port in the recent 
development of aeronautics Success has been due to 
systematic investigation and the combined effort of 
many scientific workeis, trained designers, and prac- 
tical constructors With iiom<^ exocptionb the same 
holds true in the case of engine construction. Inven- 
tions iherf htive bfen (Sooo are duU reiorded in the 
files of the Au Inventions Commltlw), but equipment 
and armament and accessories appear to have offered 
most s(op4 for biillianl new departures. 

Se\4‘ial inventions nobihly influenced the course of 
the war. 'fhe successful manufacture of incendiary 
bullets put an end to the Zeppelin tnids, liacer bullets 
increased the accuiacv of aim, and synchronising gear 
made it possible to fiie thiough the propeller at the 
rate of nearly ickjo rounds per minute A satisfactory 
stlf-sealing pelio! tank was manufat luted after many 
unsuccessful attempts, and greatly diminished the risk 
of file Much ing( nuity was displaxod in connection 
with bomh-sighting and na\igational instruments. 
Wiieless t-clephone ,ind diterlional wiicless were intio- 
duced A iruslwoitht turn-indicator and improved 
compass in.ide accurate n.cMgalum thiough clouds 
possible \nnourrd aeroplanes were consti acted ; 
special machines weMC‘ also designed for catrving 
^7 mni ^quick-firing guns for use at Ihc^ Front and 
against* submarine s , these guns fiied a ij-lb high- 
cxplosive shell 

The in(rcas«*d ffiriencx of tlu anli-aiuT.ift arlilleix 
and the high lale of clinifi of the defending machines 
pul a check on dn\ light aeioplane laids, while at 
night md in mist both seaichlights .md guns could 
Ih' tiamecl on the encMiu, evem if inxisiblc^, In me.nns 
of sound dueetois \ scietm of lvitc‘-balloons sup- 
polling nets formed pait of the night defences of 
London, and iusiitied its existence bv llie moi.al effect 
pioducc’d on the <*ncmix ]ulols 

The use of an ships near the fighting /one or within 
teach of 4ncm\ .leroplanes wms impossible owing to 
the inflamm.ihlc* nature of the gas Ihev contained, 
and, in spite of all pier.iutions, the loss in Vcite- 
halloons was serious The ptoposal to leplaoe the 
h\diog<*n b\ helium came from a member of the 
Board of Invention and Research, and in tc)tj; ex- 
peiiments wcie started with a view to Ihe ultimate 
procliiction of sc'veral million cubic feet oer month 
'I'he boldness of the idea is liesl cmi>ha^ised hv the 
fact that at that time it tcnik wrecks to obt.un the few 
cubic incl«*s of gns required for the* pnliininarv pei- 
mc'abihtv tests Progress was .rerelemted when 
^merie.l came into the w.'ir, and at the time of tlie 
aimistice a supply of cubic ft ]wr week was 

ensured 

The above outline of enginecTinf^ activities during 
the w'ar is lioth incompU*te and imperfect It may, 
however, serve to emphasise and illustrate the tw'o 
features which rharacterist*d the period and made vic- 
tory possible 

The first is l^rge production, obtained bv organisa- 
tion, standardisation, and co-oporation 

The second i« • Rapid progress resulting from the 
stimulus to research and invention and ihe imme- 
diate application of tlie results obtained 

The required organisation did not arise as a natural 
development of the pre-war industrial activity; it was 
called into being bv dire necessity and applied with 
grim determination Before the war the British 
nation was anti-militarist, non-scientific. and stronglv 
individualistic. To achieve victory the nation ac- 
cepted universal conscription, and submitted to tha 
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luJxture of SodalUm and tyranny which neoeaiity 
lictatedt Under extreme preuure edeatiftc know^ 
led|{e, technical dcUlt indus&ial ability, xnilitary and 
naval experience welded Into a homQ|[eneoua and 
rffldent organltation. 

It ie easy to diepaiage the effort or to point to 
defectt, large or email, which tamUh the recWd, but 
the fact f^mdna that, whereas in 1914 we were 
Inferior to the enemy in every military asset except 
moral courage, in 1918 victory came aa the result of 
mastery In practicallv all the thousand factors on 
whidi modern warfare dq>ends 

The organisation involved the direct control of 
food, every essential raw material, shipping, and 
transport ; further, under the cloak of various 
euphuisms, it Involved the indirect control of all 
available capital and labour The capitalist was 
panted the privilege of receiving and paving the 
intmst on the money required. High wa^s ai^ the 
Military Conscription Act ensured an adequate supply 
of labcHir in the factories And these things came to 
pass, not bv the tvrannical order of an all-powerful 
Government, but bv the foiw of a great idea working 
within the nation 

II.- -/nd 118 trial and Eionomtc Rfconsiructton 

The peace declaration Is the opening of a new act 
in the world’s greatest drama, and tlK events of the 
next few tears will decide the fate of many genera- 
tions. The future is always the logical seqqpnce of 
the past; it U the present whidi ^ves direction to 
the forces which are acting in virtue of the ideals 
which are operative. The world is emerging from 
a furnace, and the rigid constitution •of avtlisation, 
for a moment plastic, will harden in the mould we 
form It Is, therefore, the duty of each one of us 
to attempt to understand the transformation which is 
going on, and influence it m the right direction. 

The principal feature of the day is the insistent 
craving for belter and easier conditions of life; in 
popular langua^, this la quite Inaccurately expressed 
by a demand tor higher wages and less work The 
two aims are far from identical^ in fart, a little 
consideration will show that in some respects tltey 
are contradictory. 

The total lemuneration received b\ a nation is 
measured bv its production, and this law cannot be 
altered or affected by legislation or revolution On 
the other hand, the share received h\ a class or an 
individual is capable of adjustment within certain 
limits Thus an\ class may increase its remunoia- 
tion either bv increasing the total production or by 
decreasing the remuneration received b\ the other 
classes The capitalist Who comers wheat, and the 
miner who comers coal, are examples of the latter 
method No such limitations exist, however, with 
regard to the face-value of the wages paid; bv Act 
of Parliament all wages might be increased arbitral ih 
twentvfold. but os a result the cost of living would 
rise to a similar ratio. 

Incalculable' harm has been done by ignorance and 
wilful misrepfesentation. During a generation the 
working ctasfcs have been tOld, and have ffrmlv 
believed, that they receive but a tithe of the value 
of their w>*k, and that the bulk goes to swell the 
fortune of the capitalistic class. The actual facts so 
far as engineering is concerned wilt be found In the 
address of ipy predecessor in tUs chair. *On an 
average In pre-war davs the share of the capitalist 
liras one-ninl^ that of the workmen. The actust 
ptAition with regard to coal is now known to all. 
For eadi ton raised iqs. goes for labour, and a 
toud of ar, Is paid as rovaldes, owners’ profits, and 
owtSMTs' compensation. It is obvious that the 131. 

KO. 2(i09, vot. 104] 


rise In the miner’s wages cannot be paid out of 
profits and royalties amountidg to a total of iur., blit 
the miner, who has been brought up to beBeve bi 
tite fabulous profits of the wicked duke« is qidte ready 
to strike against the owners, the Qovefoment, apd 
the laws or arithmetic. 

These facts, thou^ clearly established, are nojt 
easily credited by the working man; he may have 
received a pennx for what he considers Is the'maott* 
facture of an aftkle, and soeS it selling for a shitting 
in a sbc^. He forgets that the price must include, 
not only his wage, but that of the men In the tninef 
the smelting worlu, and the rolling mill, who pro- 
vided the material in the shape required, the wafts 
of the men who built the factory in w^hich he worxs 
and made the machine he uses, the wages of trans- 
poit workers, packers, shop assistants, advertising 
agents, printer, papermakers. etc , and that, finally, ^ 
some minute fraction of a farthing might with juttiea 
be allotted to the engineer who designra the machifie 
or Invented the process The general position, tfv>u^ 
similar, cannot, unfortunately, be followed so closed ^ 
the limitations, however, are clear The Income 
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the United Kingdom per head of the population was 
before the war about i;ol. If, therefore, the State 
were run on completelv communistic lines, and If 
under these conditions there were no reduction either 
in the working hours or the output, our wages wwld 
average a sovereign a week each, and could buy 
our goods at pre-war prices ' 

The above considerations Indicate that a real^ im- 
provement in material welfare Is necessarily associated 
with Increased production The ncedf of mankind 
are manv, Its desires are unlimited, and for this 
reason general over-production need never arisp. 
Manv ciicumbtanres mav, however, lead to uncveij 
balance, and, unfortunatelv, when this hreurs, the 
producers of the commodity which is in excess am 
penalised, and those responsible for a deficiency are 
rewarded The instabUilv is fostered and inireased bv 
soeculation, and, although it forms the most nowetful 
check on national prosperitv, no serjous effort has 
yet been made to appiv a remedy 

I am inclined to think that two of the most inn- 
oortant problems of our time relate to economic 
balance and increased production Ihe solution In 
the former case is dependent on the statesman, the 
economist, and the business man. In the latter on 
the combined efforts of various branches of apollcd 
science, and more especially on engineering. 

^t one time production was dlrectlv dependent on 
muscular effort; it Is now m^inlv influenced bv equip- 
ment, organisation, and skill Increased productUi^i 
does not necessarily impU harder work or longer 
hours; it can be secured bv imDrovements in metitod 
and mnehinerv, but onlv with the willing coo^peration 
of all concerned. 

Before the war the Amerirans were far ahead of 
us In stardardlsetion and soedallsed machinery The 
American clock and the Ford car are two well-kncwn 
examples. During the w^ar we adooted and developed 
.these methods. As a result, although the cost of All 
materials Increased considerablv, although the. wagiss 
more than doubted and the profits were m<k^ than 
adequiite, the cost was in many cases reduced. Thus 
the eighteen-pounder shell fell from aat, to im., ihrt 
msn from i6^I. to fisl. The Importamle of 
Standardisation has bftn fuliv realised bv^the 
facturers of this country, and a# a result We nukf ho|>s 
to see a general reductliM In cost 

The econamlr value of an Individual <Sfaoends 
«xcluslv«i1v on the nature, quidhy* and quantity 

1 TMt mtmmt k seUakUo i» Matrgk*>»”**>*i***^ 
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ou^Mity and his remuneration should correspond 
rtth bis economic value The rule u simplo lU ap 
BCahon would solve most of the pioblems which 
vea the present generation but no M^hcmc h^s >et 
been evolved to make its appluation possibk 

There can be no doubt that m thi5 reaped our 
present ^stem » a complete failure It ha< been 
DuSt \xp casuallv in the course of the indubinal war 
fare of the lost twenty years, and eath tide regard 
lets of consequences has enticnched itself in an> 
position won Thr result is a s\htem nearly perfect 
from tho point of view of offence and defence wdl 
arranged for mutual destruction but like the trenchis 
in France unsuitable for use in time of peme 

The minimum wage w beneficial in so fir as it 
prevents sweating but in two other respects its con. 
sewences are most unfortunate L nder thi op< ration of 
'^thfs rule the man whose vjIuc la a fraction below the 
minltnuRii is unemployed and economically unomplo} 
Able Further the minimum wsgt tiecomes tlu 
standard wage, and the better men are inadequateK 
paid Both causes lead to deci eased production Lh 
weaker or leu skilful men dnft into enfoaed idk 
ness and become a charge to the communitt under 
the heading of chantv poor law or some ncwlv 
invented euphemism The better men finding extra 
effort uncor^nsated, drop to an ever di creasing 
minimum ^mall output is m most cases the usult 
of inadequate incentive rather than active lestncton 
Promotion bv senionty is an example of a similai 
cause producing similar effects in other Uasscs of 
the community 

Among the profeskional ind business class & iht 
remuneration is proportional to the skill and t) tht 
effort a hamster an engineer or a mcuhant his 
Aeither minimum wage noi fixed miximum cutpui 
fand the vagaries of chance cxceptrd j^^ncnlK 
•peaking jp ts what he is worth At the two extnmes 
stand mhes and starvation and the economic oitd 
can offer no stronger motive fonts than tho lluie 
meats of the one the feu of the other Theie is 
no ibsoiute reason whv the working man should net 
be offered the sime incentives to hird work ind 
progress but up lo tho present most efforts have 
tended in the opposite direction Anv form of j \\ 
ment bv result is viewed with indifftienco or disttu t 
bv the unions and pist experience with pi cwotl 
explains that attitude There has been i dispcsiinn 
for emploters to make large individud eamnj^s an 
excuse for cutting rates Lrrors m rate fixtnrf mav 
easily arise and in c^tain cases bpfctal invesi ^ ition 
might be necessirv but the advantages of high n 
dlviduat production are so great to both on plovtr 
and emploved that in all cases of doubt iht high i 
rate shwid be maintained fn this (onnc^lKn iht 
method of time study first de> elop d b\ T \ lor in 
America and tho venous svktems of pnment bv 
retults which havoi been sutcessfullv applied dcstive 
careful consideration 

Another important but difficult subjtct li the hs 
Unction drawn between skilled «ind unskilled libour 
The experience gamed dunng the war has piove<l that 
manv OPerabons scheduled as skilled work could be 
effeettveH perfoitned bv women who had received onlv 
A few weeks' special instruction The oft repeated 
demand for equal opoortunitv for all becomes n 
eeneeless parrot cry if it does not impiv that an 
todlVidual bai the nght to undertake better 
remufMtafed work, if qualified to do so It is i mis 
COfimtSon which leads the skilled worker to beheve 

mucltk a concession would reduce hi« eammgs 
JWt as It t» dttir Hurt if labourers and skilled mm 
limL groupad together at a uniform wage that wage 
xHaoit pacfateorn^ be lower than djie present minimum 

MO 26C|9»V01. 104 ] 




for skilled work so also the separation of tnSks 
which require but a nominil period of training would 
increase the rate of temuneration available for the 
reallv skilled man 

I have directed attention to some of the difficulties 
which must be solved if the countrv ts to emerge 
from the present insis prosperoub or even solvent 
There is little doubt that an elucidation ts possible 
but It can onlv be evolved bv the honest and intel 
ligent colhbontion of all parties concerned a task 
rendered difficult or impossible b> mutual distrust 
and cl IMS hitred Class differences there are and 
alw us wall be the^ exist ts the rtbult of breeding, 
education ind environment but thev do not extend 
to tht fundamental thanctenstits of humanitv 
M inv dukeb md manv miners are lozv most 
capitiUsls ind most triue unionisN aie gieedv all 
men with a few exceptions ire selfish Ihe war 
his shown th^il la7> grtodv and selfish men will 
dit or evtn work for their rounlrv in a great 
txigtncv but thtre is i limit to ind a reaction ifttr 
an\ profound emotional stimulus md tho ptesent 
unrest nd dissatisfaction are but noimal svmptoms 
\ satisfailorv tconomic svstfm rnn be based onlv rn 
natur il hum in impulses and of thest the most funda. 
mcntil IS self presf rvation or more genernllv self 
interest Increised prxluttion is at the pr<M.nt 
monunt tho most pressing national need but it will 
bfcomc effectivt onlv when for overv man increased 
pioduction becomes the talism in bv which hts paper 
wages can be turned to gold 


UNlVhR'^ITY ASD EDUCATIONAL 
INTELUGENCF 

I ON DON \ massive b^nz med il h is hien received 
frem the I nucisitv of Pins in commimoiation of tho 
manifold sirviccv and* red dunnj^ the wm b\ the uni 
\ IS tits )f the Allied nations md in t*k(n of a 
fn* ndship hi nr* forth indestru* tibic 1 1 be \i s in lehef 
n tht obverse iht hgurc of Sucntii Instrununtum 
JustitiA libro Enst MC\iXl\ MCMWlll and 
tn th revtr e th* old cxiuitvaid of the Sorbonne with 
the inscription 1 idchssim e Sorori I nivtisii is Puis 
lensib dunvit 

The thanks of the Stnate ha\ b tn accorded to 
the V\orshipful Companv of Draotrs for renewing lor 
a further period of two v* irs their ur war grant of 
^ il I vevr to th* biomttiic labor Ui\ of tht Depart 
mint tf ipolitd Stii sif. ml I ug ni*s it I mversitv 
College ind It the London Counlv C ouniil for a 
grant of 6000/ for the ticctu n of temo* rmv buildings 
for the Departn ent of I ngimtnng at KingV College 

The following dortonlcs have been confened - 
/) Sc in C heiinstry Mr F K Ride il an internal 
student of L mversitv College for t thesis entitled 

Ihe Svnthosis mil I hermoi it ilv tic Combustion of 
Ammonii D S m Botany Mr H Wormald, an 
external studtnt fer i thesis tnti tied Researches into 
the Biologv Morpholoj^v and Mode of ParasiHvm of 
the Specus of Monilia Occurring on hruit Trees, and 
othei papers 

A couise of adv mted lectures on («) Tna. 
hncrgv Balance of the Human Bodv " (b) Kcc 
trlcaf Signs of Fmotive Phenomena " is being f^ven 
bv Prof A D Waller professor of physiolog> tn the 
Cmversitv it 5 pm on Wednesdajs November $ 
12 19 md 26 md December 3 m the phv slologicnt 
laboratorv of the Universitv South Kensington, 
S \\ 7 The lectures are addfeased to advanced 
students of the Lniversitv md to others Interested In 
the subject \dmiswoti is free, without ticket 
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Oxford -^The entry of frethmen al the beginning 
of the preient term le probeUy the tergeet oit recora 
Nearly all the colleges have admittea members far 
in excess of their usual numbers and very great diM 
culty has been met with in finding acoonunodatvon for 
und^graduates both within the colleges and in the 
town outside In some cases quarters have been pro 
vided by the erection of \rmy huts The saence 
laboratories are overcrowded \^ith students 

Prof Vines has resigned the chair of botany as 
from December 31^ 1919 Candidates for the pro 
fessor^lp 01 e requested to send in their appfacations 
to the Registrar of the University by Kovember as 
next Applications for the chair ot geometr>, vai^ted 
^ the d^th of Prof Esson, should m sent in to the 
Registrar bv the same date Particulars of these two 
proTcssorships may be seen in the Oxford Vntverrtty 
Goceiit of October aa 

Mr R S Troup, Assistant Inmeitor General of 
forests, India, has been elected professor of forcsirs 

\ Treasury grant of 15,000/ his been received for 
the Lniversitv under the condition of an inquiry into 
the fininaal resources of the University and colleges 

Counst 1 h opinion has been taken on the question 
of the powers of the University in the matter of the 
admission of women to matriculation and degrees 
Counsel advise that the University his the povier 
proceeding by statute to provide for this object but 
they also recommend ippli^tion to Parliament for 'in 
expressh mabling Vet V dime ivill iherefort be 
proposed on November 4 requesting the burgesses of 
the Lniv^rsitv to tiJvo shos with tm of w^rin^ 
the riquihitc legislative sanction 


M\jor Cl liiORP has been aopointtd chief instiuctor 
in ileilncitv it the School of Militirv I ni^ineerin^ 
Chath iin 

Major Riurt Siwifv hns been appointed pnnctpal 
of the Belfast Municinil Technical Institute ml 
director of teihnical instruction for Pelf 1st in sue 
cession to th( late Mr f ( Forth 

Mr C dv Barry BARNsrT has been ap^intcd to 
the post of lecturer in organic chemistry ana Mr R H 
Humphrv to thit of lecturer tn phvsics at the Sir 
John Cass Technical Institute Jeicry Street, Aldgate 

Dr W M McDouoall Wildi reader in mcntil 
philosophy m the Univcnntv of Oxford his been 
appointed to the chair of psychology in H irvard Uni 
versit>, tn succession to the late Dr Hugo Munstei 
berg 

Mr B Mocat Jours assistant professor of 
chemistry in the Imperial College of Science and 
Technol^V, has been elected to the chair of chemistn 
In the Umversity College of Wales Abcrystw>th in 
succession to Prof Alex bindlay 

The council of the Institution of Naval Vrchitects 
has awarded the Cammell Laird scholarship m naval 
architecture (ijjo/ per annum for three years) to Mr 
H J R Bins, of the FairfieM Shipbuilding and 
Engineering Co Ltd , and the Parsons schoUrsnip in 
marine engumering (150/ per annum for three years) to 
Mr W QrBiiRmoridt of Cb itham Dockvard 


Thb Prestdent of the Board of Education hat ap 
pblfited a Dq>artmental Committee to inquire into the 
worl^ of tha existing arrangementr (a) for the award 
\ur Bw educaHon autbonttea of achotarsh^ tenable 
at secondary atduMfia or Imtituuons of highear educa 
tion other than onWmittes or insHtuttons for the 
tFRlnifV of teachers, (b) for the provision of free 
plsoec To seodfidarv sdmob uddac the Regulations of 
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the Board of EthRadoo, and to make reooduhembN a 
tiofiswith theViedrof knohivingsucharr^g^ ^ 

thereby rendenng faahms lor higher edttcahbn 
generally accessible and advantageous to Ml ebssss 
of the pDpuladon, regard being had (tnfrr to 
migration of pupils from one soiool or area to afitrther 
The members of the Comnuttee are 1 4 !^oindr fi 
Hilton Young M P (chairman) Mr E K Jdimtibera, 
Mr R F Chohneley, Sir Mark Collet Batt 
F R Conway, Miss Philippa bawcett, Mr r W 
Goldslone, Mr 11 J HMlam Mr R T Jones, Mr 
J Murra\ M P , Major the Hon W G A Otmihy 
Gore, M P Mr C J PhUllps Mr T J Rees, Mr 
R Richardson M P Miss B M Spailcs and Mr 
H E Mann (sccretarv) Vlf communications ShouM 
be addressed to Mr Mann at the office of the BoaM 
of Education Victoria and Albert Museum, S<mth 
Kensington, S W 7 


Eariy this vtar an account uib given in these 
columns (J inuarv ^3 p 428) of a conference of repre 
sentativcb of scientific and educational associations 
int< rested m both the production and the distribution of 
knowlfdgi held to (onsider proposals for the pubhea 
tjon of a monthiv journal v^htch should prevent to 
popular form the most recent it suits of research Ih 
ill the chief subjects of knoiv ledge IhU conferenre 
appointed 1 eummiltec to frame i scheme and the 
report of the eornmittee was presented and adopted 
at the adjouined meeting of the conference held on 
October 24 The mt cting approved the title Discovery 
for the new umrnil consent hiving been giytn to 
the ust of 111 Is title bv Sii Richard Gregory and 
bv Messrs Mumilhn ind ( o ltd the publishers 
of his book so nimed Mr John Aluiny will pub 
lish the journal and (apt VS Russeil lecentlv of 
the R Cl \ now of tht Univeisitv Sheffield and 
reader* let t in cliemi&trv at Christ rhurth Oxford, 
will bt editor The fiist number will be issued <m 
Iinuarv icjjo it the prat of Mxpence It is 
underbtood that the journal will at first contain about 
twentv four oagts of mitter ^nd will undertake in 
the course of the year to reoj-esent in interesting form 
though it will make no attempt to describe in full, 
the progress of knowledge in ill its chuf br inches 
Canon Temple has been appointed bv the trustees to 
be the first chairman of the managing committee of 
which Dr \rmitage Smith is the trejisurer md Prof 
R S ( onwav of M mchester tb* hon sccretarv 


li will be rcLilled that in Julv- August last a joint 
committee of the Fmoire Cotton growing Committee 
of the Boaid of Trade and of the British Cotton 
Industrv Research Associatimi ofTtred five botanicM 
research studentships to graduates and others recom- 
mended IS likeh to prove successful research workers, 
for the prosecution of research bearing upon any 
of the numerous technical problems affecting the 
cotton industrv The studentships were of the value 
of 150/ per annum (or in certain circumstances 200I 
per annum) and in the first instance were avatlaMe 
for one >ear Considerable freedom was allowe 4 In 
tbd choKS of the hnc of research the joint committee 
recognising that the economic results hoped for emV 
be obtained only by increasing the volume of mirdy 
sctontii)c tnquirv now being umucted into the wvrio-w 
logy and genetics of plants We are now ometalty^ 
informed that although advertisemenf wtfa gtvett^ 
the scheme and the heads of the botanical dep a rtme ^ 
of the universities were approached in the mgitgr, 
die resocftise on the part of graduates has beari dh^ 
appointing The committee hopes that If wttl b* po% 
wble to offer similar studentshlpa next^yeaf^ xm 
desires to gbe the schema early m 

order that senior students iffi% bo Ate to ^ — **— 
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I fann i o g thrir poet-graduAto woric. 
* tt|A praent m stuoent^iipa are Hinlttd to men, 
tbd dc^riopment of the scheme It la 
MMd that it win cover Adda open to research workers 
'wf noth aexet. The studentships appear to offer con- 
dderable attractions to j^ng economic botanists, but 
the joint committee wlU no doubt consult the l^ds 
of the boUuilcal schools as to the proitoble cause of 
the poor re^Mnse to its first offer, with the object 
Of mitigating any drawbacks which may have become 
imiMirent in the scheme. We venture to suggest also 
the destral^Hty of Indlcadng a selection m t\pical 
I«t>blemt with which the cotton industr> is confronted 
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Utsrary sad PhUsssphtesl Sactsty, October 21.- Mr 
William Thomson, vi^presldent, in the chair.—Prof 
W. L. Bragg'; Sound-ranging. A sound spreads from 
the pennt where it originates as a spherical cone 
moving with constant velocitj. H it is intercepted b> 
three or more stations the positions of which are 
accurately known, and if the time-intervals cl ipsing 
between its arrival at the stations arc mcasur^, a 
simple construction gives the position of the sources 
of uie sound. Soon after the commencement of hos- 
dlities it became clear t!^t the struggle was goint! to 
t£ike the form of trench warfare. This gavt* use to 
the idea of locntiin^ the enemy guns b\ bound in th** 
way described. The French made experiments with 
sound-ranging in October, 1914, and showed that it 
was faasime, -and the Brlt^h Army was encouraged bv 
thdr success to send an experimental sound-ranging 
.section to the Front. This scntlOn started operations 
in October, 1915, taking up its position opposite 
Wytachaete. The •first results obtained were poor, 
but rtey improved with experient'e and better ap- 
paratus. The original section iK-camc u training 
s^ool for officers and men, and sufficient sections 
were formed to cover the whole of oui Front. Each 
section had six microphones spaced along a base 
opposite the Oerman front line. The microphones 
were connected to a dironographlc instrument at a 
central headquarters, and when the sound reachtni 
microphone it sent an electric signal recordeil 
by the instrument In front of the base there were 
two observation posts so placed that the sound reached 
them a few seco^s before it reached the microphones, 
which gave time for an observer at the post to pre<<i 
a key which started the recording apparatus at head- 
quarters. By studying the record the time-intervals 
could be measured ana the position of the gun plotted 
on the map and telephoned to the artillery. ITien* 
were between thirty and fortv sections along the 
Front They could locate batteries between to , 000 and 
15,000 yards away with a mean error of about fiftv 
yards. Each section sent in about one thousand results 
In the yean 

Paris. 


Academy el S M cacs i , September 29.- M. Won 
Oul|Mrd in the chaiK— A. Rsfaa« ; Speech given at 
die jam^ watt centenary dinner, September 17, 1919, at 
Bknilngham.--MM. and Toaly : New arran^- 

ments of universal potentiometer amplifiers -Awert, 
Pilqte sC Menace : Stray mines In the North Atlantic. 
Jn Ooppmber, 1918, the author gave a chart sho^ng 
dte firbbable course of floadog mines In the North 
Adteitk, edth the view of miSmising the danger to 
ttmrbtedon. Since then thirty-throe mines have been 
jkriated, the pesritjons of which are shown on an 
adWHtePd a ylag map. The condusims of the first note 
WMl s Sgrtet of bolomori^lc func- 
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tkms.-^M. Pock ; The period of water-mains ftimiihoA 
with an alr-cusbton.— Oeatdt Thermal treattistat 
of aluminium allcm. The alloys studied contained 
35r4 per cent, of copper, about 0*5 per cent of 
magiserium, and from O'5-i per cent of manganese, 
ana were of the duralumin type. The treatnteAt 
giving the alloy the maximiun malleabill^ was 
lound to be huting to 450^ C., with a coding 
velocity of 100® C. per hour. Heating, to 475® i .. 
followed by immersion in water at gave the 

higlwst elastic limit and breaking strain. -A. Rk^: 
Heliographic latitudes of the solar protuberances 
(t88o**ipiH). The observations are summarised both 
in tabular and graphical form, the general conclusions 
being more clearly shown by the latter.— Bsasdtcks : 
The thermo-elcctncitv of liquid nirrcuri demonstrated 
by means of the galvanometer. In an earlier paper 
the author has shown that thermo-elect lic currents of 
the first sDccies con be proxid in a column of liquid 
merciiiy osNmmetrically heated. These results have 
been called in question, and confirmation h\ a different 
method is now given. — M. Dtlpack : The ‘flashes pro- 
duced bv tho fire of artillery, and a general method 
for the extinction of these flashes For small-bore 
cannon (47 mm.) a simple lubrication of the projectile 
with vaseline sulfices to prevenl the flash; for larger 
bores the addition of \aseline to the powder serves 
the same end — P. TWSrv Some ntw obseivaHons 
on the khppes of the Mala Plain.- -Mile, Af QalA- 
sttlth : The behaviour of C onvoluta roscoffensis In 
presence of the rhithm of th<» tides - F l-tdwyf 
Phx'siologicnl dedifferentiation and cellular rein vigors- 
tion in intestinal eoitheJium 

('ai mcA. 

Asiatk Sockty of Beagal, September 3.- Huliiaat Ral 
and H B. I>»a«klill : The purification of Indian 
sesame (“ril*’) oil The following conUufions were 
arrived at . (1) Of alt the filtering materjals us«*d, 
bone chftrcoal and French chalk are the b^st de- 
colorising agents; all of them aie ineffective as dco- 
doiisers. (2) Exposure to sunlight alone gives pro- 
gressive improvement in colour, but the odour still 
persists (3) Treatment with air alone improves the 
colour, but the odour is not removed. (4) Exposuie 
to both air and sunlight combined has a x'ery marked 
effect on the colour. The odour, (hough not absent, 
is not unpleasant. (O Sulphuric acid reduces the 
colour very slightly, but the odour practjcally dis- 
appears. (6) Caustic soda acts both 'is a wry good 
decolorising and a deodorising agent (7) In all the 
bleached samples the colour more or less comes back 
on sunding for a long period. (8) On heating all the 
deodorised samples odour becomes petXMipdble. 
On cooling, however, it disappears.—Hanaug Raf : 
Note on nitrogen. A new method of preparation. 
Nitrogen gas may he readily prepared by passing an 
electric current through an ammonium chlofide solu- 
tion with platinum foil electrodes, the anode and the 
cathode clUmbcrs being separated by a porous dhi* 
phragm. Air Is excluded from the electrolytic cell 
and the connecting tubes. The anodic gas' Is prie- 
tically purr nitrogen, containing less than 02 per 
cent, of oxygen. It should, however, be. coUertad 
over caustic soda solution so as to absorb any cMorina 
gas that may possibly be mixed with it. Thia affords 
a ready method for the preparation of a continuaua 
supply of pure nitrogen.— N. N. CiudtsrtM: The 
rationalisation of algribraic equations. An earBer 
paper on the subto by fht author was referred to 
in a paper bv Prof. Mabendra Nath De^ * The 
Rationalisation' of Algebraic Bqitatlotui’* 

July, ^1908), In which objection waa taken that tlia 
method does not always MOid to an ec|itation of tlie 
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lowest degree. The present paper aims at meeting 
this objection by eormlwing the method of inclpter- 
minate coefficients, which, ^though applied to various 
other problemsi has not, it is believed, Wen previpasljf * 
spiled to the particular class of problems In hatidv — 

E G. Barter: Radiation pressure. This paper is a 
criticism of Sir Joseph I.#annor*s method ofiMutiftf* 
the pressure of radumt energy, and direte^ attontiati 
to certain obscure points in the train Of lai^gumenti 
used by him. 
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VALEDICTOR\ MhMORIl S 
By Sir Norman Lockycr K C B IRS 

TT has been suggested to me that some remin 
iscences relating to the cirrumst inccs tshich 
led to the establishment of Nature would be of 
mterest, and I am glad to be able to contribute 
them to this jubilee issue It is a j,reit sits 
faction to me again to have the opportunity of 
expressing my best thanks to the mans friends 
whose knowledge has alwa}S been placed freely 
at my disposal and to know that tl Mtdit) 
of the journal is now as strong is eM,r it 
was 

At the time when Nature first mide its appear 
ance just fifty years ago scientific progress was 
ooounanding increased attention from the public 
mrad, and Bntiah workers were experienc ng the 
need for an organ devoted to their common act vi 
ties and mteresU In 1858 a fortmghtlv column 
of saentific notes was started in the Saturday 
RevtaWf and two years later Huxley became the 
ohief editor of the«/faftiral History Review with 
the intention of providing a quarterly which 
would deal with scientific matters systematically 
and thoroughly He ceased to contnbute to that 
magaxine, however in 1863 and became asso 
mated with the Header, a weekly journal of which 
I was the science editor 
My first literary work arose from bbsenations 
of a transit of the shadow of Titan across 
Saturn a disc I sent an account of these 
(Observations to the London JRavtav and it 
m the issue of May 10 186a 

inas oonmunic^tioo brought me two letters 
•-Hne from W R Dawes who was 
M that tune recognised as one of the keenest 
’liteXihoinictf observers in England, and the other 
Ml' W lUtUe nsin^ me to send astro- 
a6lO^ VOL to 4 ]^ 


numcal notes from time to time to the london 
Review together with an 'irticlc each month on 
the face of the sky 

I was then living at \\imblcdnn and was 
honorary secretary of the Wimbledon Village 
Club on the committee of which were Thomas 
Hughes J M Ludlow, and (jreoige Pollock It 
was this connection that led to my appointment 
as science editor of the Reader when it was 
estiblished with Hughes and Ludlow among the 
proprietors My astronomical work thus led me 
into literature and the subject with which I was 
particularK concerned — ^astronomy — ^was also the 
product of my Wimbledon environment 
I \\ hen the Reader ceased publication the 
I idea occurred to me of starting 1 general 
scientific journal of a more comprehensive scope 
than the Natural Hiitory Remew which, like 
other specialised scientific periodicals had failed 
for wnnt of circulation On discussing the matter 
with my friends I found that they were favour- 
able to the idea and one of them Mr Alexander 
Micmillan greatly encouraged me to develop it 
It was in consequence of his sympathy and 
enthusiastic assistance that the journal was 
started He was unwavering in his support of 
the belief that British science would be advanced 
by a penodicTl devoted to its interests-^ point 
on which I had always laid stress as the result 
of experience up to that tune It was the hope 
that a more favourable condition fdr the advance . 
ment of science might be thereby secured diet ted v 
Mr Alexander Macmillan to enter warmly into 
the establishment of Naturb 10 1869 He eiiluHied 
the interest of Sir Joseph HooJker and other of 
hit scientific friends, end before the journal 1 m 4- 
shifted 1 was assured of tfar support of Hux]^4 
Tyndall, and pracdbdly all the odier lewfll^f 
workers in science Of die tlams 
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It may he of interest to reprint here the frflow- 
ing circular which was issued broadcast to bring 
the aims and intentions of the journal before 
saentihc readers and others — 

The object which it is proposed to attain bv this 
pen^ical may be broadl> stated as follows It is 
Intended 

Firstf to place before the general public the grand 
results of ^icntific Work and Scientific Discovery 
and to urge the claims of Science to a more general 
recognition in Educition and in Dndv I ife an t 

Secondly to aid Scientific men them^hes bv giving 
earW information of all advances made in any branch 
of Natural Knowledge throughout the world and by 
affording them an opportunity of d scussing the 
various ^lentific questions which arise from time to 
time 

To accomplish thm twofold object the following 
plan is followed as closely as possible 

Those portions of the p iper more especiallv devoted 
to the discussion of matters interesting to the public 
at large contain 

I Articles written b\ men eminent in Science on 
subjects connected with the various points of contact 
of Natural Knowledge with practical affairs the public 
health and material pi ogress and on the advance 
ment of Science and its educational and civilising 
functions 

II hull accounts illustrated when necessiry of 
Scientific Discoveries of general interest 

III Records of all efforts made for the encourage 
ment of Natural Knowhdge in our Colleges and 
Schools and notices of iids to Science teaching 

IV Pull Reviews of Scientific Work«i ebpcciallv 
directed to th e\nct Scientific ground gone over and 
the contributions to knowledge whether in the shape 
of mw facts maps illustiations tables and the like 
which thev ma\ contain 

In thoM porticns of Nmirf more especi Ih 
inU testing to Scientifu men are given 

\ Abstracts of import int papers communicated to 
Bntibh American and Continental Scientific societies 
and penodicals 

A I Reports of the meetings of Scientific bodies at 
home and abroad 

In addition to the above there arc columns devoted 
to C orrespondence 

I rom the first I was helped bv the free kind 
ness of most of the men of science in the country 
bv their permitting me to appeal to them for 
assistance and advice, and my election into the 
Roval Astronomical Society and afterw irds into 
the Royal Society in x86q brought mt into closer 
correspondence and contact with many of the 
active workers in scientific fields I im very 
grateful for what they did and for what men 
of science are still ready to do to ensure 
that Nature shall reptesent scientific claims 
justlv and sd^ntific fact and thought in correct 
proportion While this common interest in 
the journal exists among men of science, not 
odv m the United Kingdom, but also in Furope 
and America^ there will be no falling off fexun 
the high standard maintained in its pages from 
the commencement of its existence 
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PROGRESS AND PROMISE 
TN the career of a journal, as m the life of a 
^ man, stages arc met from which it is appro* 
priate to take a glance backward at the road 
traversed and to contemplate the outlook of the 
future Such an epoch has been reached in the 
history of Nature, the first number of which was 
published fifty years ago- on November 4, 1869 
The circumstances which led to the establishment 
of this journal are described briefly by Sir Norman 
Lockyer m the preceding article Men of science 
had felt the need for an organ devoted to their m 
tcrests in common, and several attempts had been 
made to meet it, but unsuccessfully It required 
the rare combination of saentific authority, un* 
tinng energy, wise judgment, and business apti 
tude to construct a platform on which investi 
gators of the many and diverse fields ol natural 
knowledge could put their trust, and from which 
descriptions of their work would command atten- 
tion 

How fully these attributes ar^ possessed by the 
founder of this journal ind how consistently they 
have been made manifest in its p iges, is shown 
by numerous appreciative messages received from 
scientific societies and distinguished workers 
Thanks to the sound and comprehensive pro 
gramme laid down by Sir Norman Icckycr at 
the beginning, and followed ever since, Nmirr 
now occupies a high pi ice in scientific life It 
would be disingenuous to pretend that we are 
not proud of the testimonies which have been 
sent by many leading representatives of progres 
sive knowledge as to services rendered by the 
journal in various ways Among those who have 
expressed their congratulations upon the ittain- 
ment of the jubilee are readers who have never 
missed a number since the first issue while 
others of a new generation equally acknowledge 
the stimulus they derive from a wide view lO 
these davs of minute specialisation 

The intellectual backgiound is different now 
from what it was in 1869, and the outlook, aa 
well IS the conceptions, of science has changed 
Specialised work is necessary to acquire new 
knowledge, but for the great generalisations- 
which provide an impulse to wide inquiry atten- 
tion must be given to results achieved in the 
whole sphere of related investigations It is the 
particular function of Nature to present this com* 
prehensive view, and to bring to a focus upon 
pages the living picture of saentific advance as- 
a wheJe, so that workers in separate fields may 
see the growth of the grand edifice of natural' 
knowledge, and the place their owm cpnttibutiona 
take in it 
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\t one tune — as, for example, m the early daya 
of die Royal Society — it was possible for every 
member of a general scientific society to take an 
mtelligent mterest in every paper pre<ientcd 
Smee then, however, sctetKc has passed from the 
stage of a simple organism to that of i bodv 
made up of parts with highly differentiated func 
tions Numerous speciali<>ed scientific societies 
have been formed, as may be seen by tht list 
published in this issue of those estiblishcd since 
1869, and many periodicals similarly devoted to 
distinct brant. hes of pure and ipplied science h ive 
come into existence The common f n tor is interest 
in the advancement of knowledge ind i sock tv 
or a journal concerned with this is t. whole can 
best assist the aim in gentnl b} providing the 
segregated groups of invcstig iiors with intelli 
gible iccounts of actiMties m other fields which 
xniv or may not be on the borders of their own 

The remarkable collection of irticles published 
in this issue represents the highest t)pc if con 
tributions of this kind I uh arli It s b\ in 
eminent authority upon the subject with which it 
deals and ea h can be lomnrchtndid b> evir^ont 
who has h id a scientific training It is sc arcclv too 
much to SI) that no such luthontitive epitome of 
fift^ Mars of scientific progress is viewed be 
pioneers in pirticulir fields his ever htm brought 
together m inv one pcriodii \\ Coi inbiitions ^f 
such high distinction arc rendered possible largeU 
because the writers know thit in these pi^cs tht\ 
are addiessing themselves to fellow wi rkers 
throughout the world as well is to other rc idcis 
having in intelligent interest in the m irch cf 
acientihc knowledge 

Four of the writers Sir \r hibild Gcikie Sir 
E Ray Luiktstcr Prof Bonnc\ md Canon 
Wilson — ^were contributors to the earliest issues of 
this journal, and every reader will be gritcful for 
the enlightening descriptions ot stepping stones of 
scientific progress which we ire now privileged 
to publish Matlrl c^ould not hive mamlimcd 
its original standard for so long but for the active 
support which these and man) othir leading men 
of science have been ready to give it simc it 
foundation This is as true of the new gener ition 
as It was when the journal w is founded ind the 
aalue of the association is most highly appre 
ciated While Nature is honoured by the active 
co-operation of the men of genius who are 1 ravers 
uig the royal roads of science its functions will 
oxtend, and its influence increase with the ex 
pansion of knowledge \\ ith this issur iree, and 
the encouragement which the past has given, we 
look with roniidence and ihrength at the prospect 
cl the future 
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SCIEMIhIC UORFHIES 
\I I Sir Nokmw I ockver, K C B , F R S 
simple title Natire, embracing all lo a 
^ single word, was most appropriately chosen 
bv Sir Norman Lock)er when, exactly fifty years 
igo he founded this weekly journal, which is 
devoud to all the sciences, and his had so suc- 
cessful I career Ihe first article in the journal 
reproduced profound aphorisms of Goethe an the 
intimate lelations of man with Nature, of which 
he lb i p irt 1 he poet philosopher set forth in 
striking language which w is rendered into 
Lnglish bv Huxley, the innate feebleness of man 
before the immutable forces ind the great mvs- 
tciies which ever) where surround him and it the 
some time the incess int human desire never com- 
plete h sitisficd of comprehending and penetrating 
them The contribution is i stimulating preface 
to a scientific periodical it will exhibits the high 
h iracter of the journal it the outset and the 
spirit in whiih it his ilwavs been conducted 
Indc d Nail RF IS of ill scientific journals the 
most tomprehcnsivi in the world it includes 
irticlcs of thi highest bcientihc stmdard as well 
as th)sc of 1 more populir kind it has open 
columns for the discussion of current subjects 
ind It p! )Mdcs summaries of most of the papers 
pusented to the chief acidemies and learned 
so lilies It gives the 1 itesi events of the scien 
tihc world news ibout men of science md 
iciounts of the most recent discoveries in scientific 
fields It has rendered intsiim ible services lo the 
cause of science in gener il 

Since ihe first issue the journd has mun 
tuned the form md cbiricttr which we see 
lo dav \ comp inson ot i number issued 
in the vcir i86g with one if 1919 shows the 
s me gent I al irrangemcnt the same sequence 
of subject matter moreovir the pages and the 
slvle of tv pc are nearl) identical in appearance 
I he founder who in 1869 was only thirtv-threc 
veirs of age his proved himself a publiaat and 
m org miser of the first rank During its exist 
ence the journal has ably recorded the magnificent 
disccneries which have distinguished the last fift) 
vears in everv branch of science, it has had to 
deal with subjects be)ond ones dreams, and it 
has been the belter aWc fo present them to the 
public because the founder has himself been one 
of the foremost builders of this noble edifice 
Sir Norman Lockyer is (hstingutshed not only 
bv his eminent public work but also as one of 
the greatest men of science of our tune In the 
three )ear5 which preceded the foundation of this 
journal he made discoveries relating to the sw 
which w lit permanently preserve his memory 
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among men He was ont of the pioneers of 
astrophysics^ the new branch of astronomy which 
IS now of such importance Por fifty years with 
untiring activity, he has earned on a multitude 
of resc irches in the three observatories established 
by him and in the physical laboratories associated 
with them and like a true philosopher, he has 
presented a general synthesis of celestial pheno 
mcna The title Nature might be justly given to 
the record of his personal achievements, to which 
the remarks which follow are particularly devoted 

Sir Norman Lockyer is not the product of a 
university , he may be termed 'i self made man 
of science He was at first employed m a Oovern 
ment Department where he remained for more 
than ten years, but he was irresistibly drnwn 
tow'irds science and especially to astronomy the 
wonder of which exercises 1 powerful attraction 
All his leisure 'ind all his personal resources were 
devoted to scientific pursuits Spectrum anal} sis 
had come into being and its application to celcs 
tial bodies opened uo the widest horizons Sir 
Norman Lockyer attached a small spectroscope to 
a modest equatorial telescope of 6 in ipcrture 
which constituted hts private obser\ator> and he 
studied the light eman iting from the solar spots 
The hrst results were summarised in a note pre 
bented to the Royal Society in i8f6 where the 
author discussed the benring of his obscrv it ions 
on Ihc two rival thcxDncs which were then to the 
front as to the nature of sun spots He foresaw 
the possible daily observation of the red flames 
or prominences which up to that time had only 
been observed on the outer edges of the sun 
during total eclipses He conceived the idea th it 
the spectroscope might be able to ri\eal them at 
ordinary times under the same conditions a^ those 
which caused the appearance of bright lines in 
the new star m Corona Boreilis This stir had 
appeared a few months previously and as ob 
serxtd by Huggins hid presented i stellar 
nucleus surrounded by i rclaUvtl} feeble nebu 
losity but in the spectroscope the light of the 
nucleus was spread out in a continuoub spectrum 
and thereby enfeebled while the atmosphere 
showed the bnght lines of hydrogen with greit 
brilliance 

This idea was really a flash of genius because 
It contained ||)e germ or the principle of the 
method which, for fifty years, has revealed to 
us at all hours of the day the gas^us atmosphere 
of sun The first application of the method 

to the sun s edge however, gave no result the 
spectroscope employed wag not sufflciently power 
ful Two years later the observations in India of 
the total edipsc of the sun of August, 1868, gave 
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valuable mformation-^the solar prominences were 
gaseous and showed the red and green lines of 
hydrogen with very great intensity 

On October ao, 1868, Sir Norman Lockyer, at 
last proMded with a powerful spectroscope, for 
which he had waited two years discovered, at 
Hampstead, a prominence on the sun s edge, and 
made a di awing of it two days later The 
discovery was commumcated to the Royal Society 
on October 20 and to the Academy of Sciences 
it Pans on October 26 By a striking coinci- 
dence at the sime meeting of the Academy, a 
letter sent from India by the h reach astronomer 
Janssen announced the same result During the 
eclipse Janssen had recognised in the spectro 
scope the nature of the prominences and was 
able to see them again on the following day with 
the sime instrument Janssen continued to 
obser\e them daily during three weeks and found 
that they were composed prinapally of hydrogen, 
and were subject to remarkable variations of form 
which often \ery rapid The astronomer 

i a^e then pointed out that the first idea of the 
method w is certainly due to Lockyer but that 
the first pplication had bten realised by Janssen, 
and since then the two names have been justly 
united in connection with the discovery 

Duiing the weeks and months which followed, 
Sir Norman with pr useworthy activity continued 
the stud} of the sun b} the new method without 
intermission and he successively recognised 
sever il new ficts of the first importance, 
namely 

1 Ihc prominences emanate from i gaseous 
la}er of the same composition which envelops 
the entire sun and reaches i height of 8-ro secs 
ot arc This layer is of a rose colour like that 
of the prominences themselves and Sir Norman 
1 ockver gave it the name of the chromosphere 
It had olre idy been glimpsed in preceding eclipses, 
but its existence was not generally acknowledged 

2 The yellow radiation of the prominences, 
which h id been attributed to sodium by the eclipse 
ebservers proclaimed in reality the existence of 
a new gas to which Sir Norman gave the name 
of helium It was the first recognition of the 
famous gas which was afterwirds obtained from 
terrestrial sources b} R ims ly in 1898 it is 
emitted by radio active bodies and now can be 
used for the inflation of dirigibles 

The green line of hydrogen becomes broader 
in passing from the summit to the base of a 
prominence From a series of experiments 00 
hydrogen at low pressures carried oil m the 
chemical laboratory of his friebd, Franldaod, Sir 
Norman concluded that this widening is sinsply due 
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to an increase of pressure Spectrum analysis dis- 
closed not only the chemical composition of the 
prominences, but also to a certain extent their 
physical state 

4 The lines of the prominences are often dis 
placed and distorted This phenomenon ikis cor 
reedy attributed to the movements of the vipour 
in the direction of the observer it was the hrst 
real venfication of the velocity displacem(.nts 
which have since become of such gre it import ince 
in astronomy 

This first series of im cstigations is act forth in 
some detail because it represents magnificent 
work, It IS an example for all, ind has its place 
marked out in the history of science especially 
as It was carried out with simple means Ihc 
greatest discoveries 'is one kno>\s ha\e not bien 
made in the laig^est laboratories and the eipicity 
of the man is always of more conscquinct in re 
search than that of his instruments In h s in 
vestigations Sir Norman Lock}er his shown i 
power, an acuteness of mind and ^ creative 
imagmation which arc truly ex eptionil These 
are the qualities of men who like him h ive over 
come all difficulties placed in their v ly in >rder 
to pursue fixed ideas ind follow vocilims ivhch 
they have fully resolved to idopt 

In the succeeding years Sir Norm in ori^amsed 
several eclipse expeditions under Gov rnmenl 
auspices all the lmport^nt solar eclipses since 
1868 have been observed by him or by his issist 
ants with programmes laid down by the Solir 
Physics Committee, of which he was a member 
At the same tune he undertook extensive v\ >rk 
which may be summarised in the words Com 
parative study of terrestrial spectra and the spec 
trum of the sun extended afterwards to stars 
nebulce, and comets Speciil and general conse 
quences drawn from them After fifty ye'irs of 
continuous labour the work has certainly been 
advanced but it is not yet completed It wis 
earned on at first in his own observatory then 
from 1879 m the establishment at South Kensing 
ton which the Government bad created f^r the 
development of the new methods and placed under 
his direction 

The astrophysical observatory at South Ken 
sington was a model of its kmd , it consisted of 
two parts, quite distinct but closely rel lied 
namely, an observatory properl} so called and a 
physical laboratory TTie astrophysicist must pass 
constantly from one to the other and in fact 
the number of publications issued from South 
Kensington has been nearly the same in the two 
•actions It has been said that an astrophysical 
observatory ^s merely a physical lateratory 
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oriented towards astronomy, the astronomical 
instruments being in reality nothing more than 
physical apparatus of large dimensions, and it 
IS therefore nei cssary to attach to them men who 
have been trained by the study of physics and 
capable of immediately applying to the celestial 
bodies the most recent discoveries made in the 
1 iboratory 

In this connection Sir Norman has trained at 
South Kensington several investigators including 
Prof 1 owler Dr Lockycr, and Messrs Shickle- 
t in Baxandall and Butler at once physicists and 
astronomers and well known by their publica- 
tions Prof howler now president of the Royal 
Astrcnomical Society is already distinguished 
we owe to him important discoveries and some 
fine senes of precise measurements 

Ii iyi2 the land occupied by the obstrvitory 
It Siuth Kensington was required for the exten 
Sion of the Sen nee Museum ind the observatory 
with ill Its instruments was transferred to Cam 
bridge Sir Norman h iving passed the age 
limit was obliged to retire from the directorship 
but feeling thit his work wis not \ct accom 
plibhed and still vigorous in body and mind he 
forthwith set up mother observatory— the Hill 
Observitor} with the aid of several fnends of 
science Ihe site (hosen at Sidmouth is very 
favo ir iblc for astronomical observations ind as 
the hrst buildings were erected very quickly and 
provided immediately with some hne instruments, 
the researches commenced at South Kensington, 
cspernllv those on stellar spectra, have been 
(.ontiDued with but little interruption It is hoped 
to establish there in astrophysical observatory 
comparable with the American observatories and 
worthy of the United Kingdom 

The new facts gathered together in the course 
of these fifty }ears are extremely numerous they 
ire set forth with the inferences drawn from them 
in 200 memoirs and it is impossible to give my 
det uled inalysis of them here I ortunatcly the 
author who has an affection for great generalise 
tions his a]wayi> sought to connect the facts m 
a few leading ideis which ire for him working 
hypotheses and he has expounded each hypo 
thesis in a special book The volume on The 
Chemistry of the Sun (1887) deals with the dif- 
ferences of spectrum emitted b} different parts 
of the sun, and explains them by the dissociation 
hypothesis according to which the molecules and 
atoms are grouped m different ways or are split 
up mto simpler elements In his book on 'Tlie 
Meteoritic Hypothesis ' (1890) the author exfdains 
all the celestial bodies by cdlisions of meteorites , 
It IS a simple and fertile idea, which hoi been 
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adopted by several astronomers The 1 \st volume 
entitled Inorganic Lvolution (1900) de\elops 
the final methods and ideas of the author and 
presents a general classification of nil the stnrs 
It IS only necessnry to add one remark Sir 
Norman is one of those who publish the observed 
facts immediately nnd nis > tl c interpretntions 
which present themselves at once to his mmd 
This method inevitably involves imperfect detail 
or over sanguine conclusions which have been 
freely criticised Pruning and re\ision have 
become necessary md this woik hns recently 
been taken m hand by the author h msclf The 
mam body of fncts nd ideas remains unaffected 
and IS always worthy of being retnined 
It will suffice to mention here ^ery briefly on 
one pirt some of the more important results on 
the sun and the effects of its ridiation nd on 
the other the grcit cl'issification ot the stars 
Sir Norman was the first to recognise the 
presence in the solar spectrum of lines due to 
a band spectrum attnbitcd nt fi st no 

gen tod now assigned to nitrogen done He 
observed the widening of the dark lines m the 
spectra of sun spots 1 phenomen >n which has 
since been so brilliantly evplained by Prof Hale 
of the Mount ilson Observator> 

With the simple arrangement of the objective 
prism he was the first to photograph in an 
eclipse the spectrum of bright lines given by the 
reversing layer situated at the base of the 
chromosphere thus obtaining a verification :)f the 
general accordance of these bright lines with the 
ordinary dark lines, and confirming the simple 
explanation of the dark lines given by Kirchhofi 
He discovered in the fluctuations of the solar 
prominences a period of 3 8 years which is super 
posed on the great eleven yearly period and he 
showed later in collaboration with Dr Lo 1 yer 
that this same period of 3 8 years reveals itself in 1 
variations of pressure of the terrestrial atmo 
sphere This last result has a practical import 
a Ke because it renders possible the forecast ng of 
the variations of the monsoons m the Indian 
Ocean In addition the schematic chart of the 
law of the winds m the southern hemisphere 
drawn up in this case by Dr Lockyer has been 
verified by all later obUrvations it has been 
reannounced in 1919 by Prof Hildebrandson one 
of the founders of meteorology in a note on the 
general movements of the atmosphere presented 
to the Pans Academy of Sciences 
' One of the questions which have most occupied 
Sir Norman is that of the variation of laboratory 
spectra with the energy of the excitation He 1 
has from the first distinguished the long and short | 
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lines in the same spectrum, and the employment 
of a very powerful induction spark has given bun 
new lines which he baa called enhanced Imes * 
The three types of lines — ^long, short and en- 
hanced— correspond with increasing temperature 
and constitute valuable tests which serve to dif 
ferentiate the stars Sir Norman has observed 
the presence of these lines in the spectra of stars^ 
and at the same tune the different behaviour of 
the lines of hydrogen of helium and of the 
metals which has led to a new classification of 
the stars The labour involved in this investiga 
lion was considerable because it became necea 
sat7 to photograph stellar spectra under the un 
favourable conditions of London and with a high 
dispersion Its success was secured by the use of 
on objective prism of large angle ind bv great 
p it ence 

At the same time the great American astro 
nomer Pickenng with much more powerful 
means had entered upon the observation and 
classification of stellar spectra over the entire 
sky and was content to use a small dispersion 
which en ibled him to reach the fainter stars But 
as the study of enhanced lines demanded a high 
dispersion Sir Norman confined hunself to 
stars visible to the naked eye 

The classification adopted differs essentially 
from all previous classifications which had con 
sidered only the actual temperatures of the stars 
and supposed a continuous coolmg Sir Norman 
went much further and in the year i888 estab- 
lished a distinction between the stars in which the 
temperature was rising and those in which the 
temperature was diminishing Beginning with 
a primitive nebula the body which forms by con- 
densation will at first become hotter then attain 
a stationary temperature and will finally cool 
Its natural evolution expressed by temperature 
as a function of time ought to comprise an 
ascending branch a steady state correspond 
ing with the maximum and a descending 
branch In the ascending phase the Imes 
hydrogen arc narrow and the chromosphere is of 
low density at the time of maximum the en 
hanced lines predominate and the maximum in 
tensity of the spectrum is far in the ultra vicdet 
in the later phase the lines of hydrogen are broad 
and diffuse and the chromosphere is of greater 
density It is certain that one thus penetratei^ 
more deeply into the nature of things/ Further, 
Sir Norman does not exfdain the variable number 
of metaUic Imes by a different distribution of the 
chenucal dements in the stellar atmospherii* 
When the star is very hot the metallic Imes are 
wanting, and he has attributed this to a dtssoeia 
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tion of the elements analogous 10 that of radio- 
active bodies On this view the heavier elements 
are split up into lighter and even into new and 
simpler elements which he h<is called proto 
elements The evolution of the stars is accom 
pamed by a simultaneous evolution of the simple 
elements of Nature 

The great chemist, Ramsay, who was a pioneer 
m many directions, gave the gieatest attention 
to these new ideas and to the numerous observi 
tions which appeared to support them The 
classification of the stars m accord ince Mith the 
foregoing tests has been fully confirmed by optical 
measurements of their absolute temperatuns 

To sum up in his latest researches, as ucll as 
tn the first, Sir Norman Lockycr has exhibited 


an aptitude for experiment a creative faculty, a 
penetration, and a breadth of view which are truly 
remarkable and the results obtamed on the scie 
basis of experiment are of the first importance 
He 15 one of the great men of science of England 
and one of the greatest islronomers of all time 
I inally, let us hope that, bearing the weight of 
years in comfort, he may continue his services to 
science and hi& association with this journal, and 
witness for himself the increasing success of his 
ideas and his methods 

H DBSI ANDRES 

(I tec President of the Academy of 
Sciences of Pofis Dtrector of the 
4 strophystcal Obsenatory >/ Mendon ) 


RETROSPECr AND PROSPLC 1 

By Sir Archibald Geikie. OM.KCB.I RS 


F ifty years have passed since the publica 
tion of the first number of Natl re on 
November 4, 1869 To start successfully a weekly 
journal entirely devoted to chronicling the onward 
march of saence was an experiment that could 
not but involve some financial risk, and certainly 
require! no small editorial ability To maintain 
su^ a journal for half a century on c. high level 
of excellence, and to gain for it a place admittedly 
of importance m the periodical literature of our 
tune, IS a feat of which Editor and publishers 
have good reason to be proud The weekly con 
tnbutions of this journal to current scientific 
literature now amount altogether to more than 
a hundred volumes, which contain a contemporary 
record of the progress made by every department 
of natural knowledge, often contributed by the 
men to whom the progress was due It may be 
appropriate, as we take note of this ichievcment 
to cast an eye back upon the condition of science 
among us fifty years ago, to survey our present 
position, and to look forward into the vista that 
IS opening out for the future 

In taking such a retrospect one of the most 
conspicuous and satisfactory feitures to attract 
attention is the remark ible increase and steady 
growth of fresh centres of higher education all 
over Britain, where not only is the time honoured 
htcrary side cherished, but ample room and full 
equipment are found for the theoretical and prac 
tical teaching of science These centres, begin- 
ning perhaps as modest colleges, h ive attracted a 
constantly increasing number of students, and 
each of mem has become a nursery in whi<^ the 
men of science of the future arc being bred A 
convinding proof of their vitality is furnished by 
their successful claim for recognition as universi 
ties Th^ have already added half a dozen new 
umversities to our educabonal strength, and this 
year one of the youngest yet most important of 
NO 2610, VOL 104] 


them, the Imperial College of Saence and lech 
nology, is now m turn demanding the status and 
powers i)f a university There has never been a 
time in our history when the opportunities for 
obtaining a thorough scientific training have been 
thrown open so widely and attractively, and when 
advantage has been taken of them in so large a 
measure 

That one of the great duties of a nation is to 
promote the cultivation of science by appropri- 
ating funds not only in aid of education in theory 
and practice, but also in support of research and 
experiment, never began to be realised until within 
living memory British science has attained its 
greatness without State aid There are, indeed, 
a few directions m which public money has been 
disbursed for scientific objects such, for instance, 
as Greenwich Observatory, the British Museum, 
and the various gtograpbical expeditions and geo* 
logical surveys But not until the middle of last 
century did it dawn upon the attention of the 
Ministry of the day, awakened possibly by the 
portents of the coming Great Exhibition of 1851, 
that men of science are not as a rule wealthy, 
that they must often be involved in considerate 
expense in carrying on their researches, that they 
cannot always look to the universities, colleges, 
or learned societies for financial support, and 
therefore that it might be of public advantage to 
come to their help from the public purse Acrord 
ingly in November, 1849, Lord John Russell, 
then Prime Minister, sent a confidential comtnunt 
c ition on the subject to the president of the Royal 
Society (Earl of Rosse), who remitted to a com- 
mittee to report how a finanaal grant, if made 
by Government, could best be employed 

After deliberate Governmental consideration for 
the space of nearly a year it was decided at the 
beginnif^ of 1851 to make an annual grant of one 
thousand pounds to be administered the Royal 
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Society, chiefly in aid of private individual scien- 
tific investigation At the end of four years the 
Treasury declined to continue the grant of this 
sum (trifling as it was comp ired with the revenut 
of the country), on the ground that the fund from 
which It was taken woiud no longer admit of an 
annual grint to the Royil Sorict) Ihe council 
replied with spirit that it was not a grant to the 
Royal Soaety, but a contribution on the pirt of 
the nation towards the promotion of science 
generally in the United kingdom ’ the council 
being only trustees for the due administr ition of 
the fund Ihc grint was then pi iced on the 
Parliamentary Estimates, and the loool continued 
to be paid annually for nt'irly twenty years In 
1877 the vote W'ls increased to ^ooed , but the 
council had still some difliculty in preventing the 
grant from being regarded as one to the Royal 
Society, which was in no way benefited by it but 
on the contrary, had an onerous and difficult task 
in looking after its proper administration In i 8 q^ 
application was made for an incre'isc in the 
amount of the grant, but without success 

Meanwhile the German Government, looking 
keenly to the future and thoroughly impressed 
with the importnnce of stimul iting the cultivation 
of saence, was spending large sums to equip 
laboratories and otherwise further education in 
saence, and to stimulate discovery and invention 
The example of that country was often cited here, 
and contrasted with the unsympathetic attitude 
and stingy support of our 'authorities much to 
the surpnse and annoyance of the permanent 
officials of the Treasury, who rather seem^ to 
think that their grants to science were remirkibly 
liberal 1 remember an occasion when I had to 
go to the Treasury about a matter connected with 
the Geological Survey Ihe official on whom I 
called was one of the heads of the Department, 
with whom I had long been on terms of friendly 
intimacy He began the interview by saying that 
he would be glad to hear me, but begged that 
the example of Germany might not be mentioned 
Happily these times of indifference belong to 
the past Twen^ years ago an appeal was made 
to Government for the creation of a National 
Physical Laboratory for the purpose of standard- 
181^ and verifying instruments, testing materials, 
and for the determination of physical constants 
After some effort and with the persistent support 
of Lord Rayleigh, the appeal was eventually sue 
cessful The institution began on a modest scale 
with a staff of only twenty-six, no more than two 
departments, and a small mnt annually voted by 
Parliament But under Sie able supervision of 
Sir Richard Glazebrook it rapidly increased the 
scope of its work, the extent of its buildings, and 
tile size of its steff, until the burden of responsi- 
bility for its edministration was becoming too 
^vy for the Royal Soaety In April of last year 
IT was transferred to the newly established Dc 
partment of Saentific and Industrial Research, the 
number of its departments of investigation having 
now grown to seven, and that of the staff to more 
than 600 In this enlaiged imhere of public utility 
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it will no doubt achieve still greater success^ 
while at the same tune research in all directions 
and Its j^actical applications wilt be greatly quick- 
ened day of parsimony in regard to the 

prosecution of scientific inquiry and its applications 
IS now gone beyond the power of any Government 
to revive 

Obviously It IS not zeal for the advance of pure 
science that has led to the augmented general 
interest in research The apprcaation of the 
practical value of many discoveries in relation to 
the daily life of mankind has naturally been the 
miin stimulus Ihe philosophers might have ex 
penmented until doomsday upon aether and its 
undul it 10ns without awaking more than a languid 
interest m their work or receiving any pecUmary 
help in their expenses but when they showed 
that by means of these undulations messiges could 
be flashed across the ocean without any wires, 
the public imagination was at once excited, and 
millions of money were ready for investment in 
any company that would undertake to fit up the 
necessary 'ipparatus for sending such messages 
In like manner, there might have been but a 
feeble appreciation of the phenomena of radio- 
activity, but when it was ^own that by means 
of Rdntgen rays the surgeon could see the bones 
inside a human body and detect there the exists 
enco and exact place of any bullet or other dense 
substance, a wide interest in the dfocovery was 
awakened and little difficulty was found in supply 
ing every hospital with the requisite apparatus 

The War has brought the economic value of 
science before the world on a colossal scale of 
demonstration While scientific inventions have 
enormously augmented the offensive powers of ite 
belligerents, it is pleasing to know that the 
applications of saence have not been all on the 
destructive side, but that at the same time the 
greatest stimulus in the history of mankind has 
been given to medicine and surgery, and that 
each of these great divisions of the healmg art 
has made notable advances and gained fresh 
powers for dealing with diseases and wounds 

Exactly ten years had elapsed after the putriica- 
tion of Darwin’s ’’Ongin of Speaes’ when the 
first number of Nature was issued The doctrsne 
of EvoluUon had long been before the world 
Laplace had introduced it into the history of the 
solar system, Lamarck, after Buffon, had pro- 
posed an ingenious cetiology in the history of 
organised hfe upon the earA, while to war d s the 
middle of last century came the cruder e ff or ts of 
the author of the 'Vestiges of the Ifxtttiwl 
History of Creation," whi^ so perturb^ the 
minds of his generaUon But it was not 
after the appearance of Darwin’s book, and m 
consequence of that book, that Evolution cacSe 
slowly to be regarded as the mat law of the 
whole cosmos If we consider broadly the rda- 
tion of the community to saentific progress dunn^ 
the last fifty years, its most outstanding featui? 
will probably be recognised m the gaieral accept- 
ance of this great eeneralisamn 

The views of Darwm made their Uny with 
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more speed on tbe Continent than in his own 
country Probably not many survivors are left 
to recall the astonishment and indignation with 
which some of the older geologists of the day 
read his two chapters On Oie Imperfection of the 
Geological Record and On the Geological 
Succession of Organic Beings To the younger 
men on the other hand these chapters were a 
lumiooua revelation I shall never forget their 
influence on myself They gave me a new key 
to unlock the history record^ in the rocky crust 
of the globe They linked t<^ether Stratigraphj 
and Palssontology in the most masterly way 
makuig each of them explanatory of the other 
and confirming the doctrine of hvoluton moic 
clearly than ever 

The bearing of the Origin of Species on 
sexual questions was more promptly recognised 
abroad than at home Thus in die first number 
of Nature it was stated that when the Austrian 
Reichsrath after the dis istrous war \v th 1 russia 
assemUed in December 1866 to deliberate on the 
best means of re consolidating the prostrate 
empire a distinguished member of the Upper 
Chamber Prof Rokitansky began a great speech 
with this sentence The quest on wc have first 
to consider is, Is Charles Darwin right or no^ 
Such phrases as the struggle for existence ind 
the survival of the fittest have rot only become 
household words but they have been brought into 
the domain of social relations and of the physical 
improvement of mankind Foremost among those 
who have insisted on the vital importance of these 
subjects to human society was Darwi 1 s cousin 
Sir Francis Galton to whose writings and per 
sistent advoc icy the new study of Eugenics owes 
its existence 

In one important branch of research Britain 
has always taJtcn a foremost place Geographical 
exploration, where it can be undertaken by the 
Navy has long been a favourite task with our 
Admiralty The earlier expeditions were mainly 
intended for geographical discovery fhose of 
the last fifty years have been m increasing 
measure devoted to scientific observations in 
magnetism meteorology oceanography and 
natural history A new type of equipment has 
thus arisen m which each vessel be^mes a kind 
of floating workshop of laboratories microscope 
rooms, photographic chambers and all the other 
requirements of physical and biological science 
It was the naturalists who asked for State assist 
once in the ex{floration of the ocean its tempera 
tore, currents dq)Ch8, and living things In 1868 
they succeeded in obtaining from the Admiralt} 
the services of the Ltghtmng and two years later 
of the PofotpiM These tentative missions 
brought to light so much fresh informat on and 
rawed so many new problems that in response 
to a loud appeal from the scientific world the 
Challenger was prepared on a more complete and 
elaborated scale fitted with every kind of appli 
arce and furnished with a company of skmed 
Investigalors under the ^dmg of a distinguished 
NO 3610, VOL ro 4 ] 


naturalist For the first time in the history of 
exploration the globe was circumnavigated durmg 
four years (1872-76) not for the discovery of 
new lands b t for an investigation of the oceans 
from their surf ice waters to iheir utmost depths 
Splendid m its concept 1 n and admirable in ita 
achievement this great expedition laid a solid 
found ition for the new depaitmcnt of science 
which has now been named Oceuiography And 
the fifty quarto volumes in which its labours and 
resilts are recorded form \ noble monument of 
successful resciich 

Since that tme the problems of the Antarctic 
regions have been atticked by several expedi 
tions The two brive adventures of Capt Scott 
and his associates in 1901 and igio amply sup 
ported by the Admiralty were meant not merely 
for tl e increase of geographical knowledge but 
were fitted out with all the needful appliances for 
observations of the magnetism meteorology 
geology and xoology of the area around the South 
ro]e They have added much to our knowledge 
of Nature in th it region of the globe 

If now we ( a&t our eyes tow irds the future 
the prospect for British science is eminently 
encouraging Ihe opportunities for research and 
experiment were never before so ample the co 
operation of the State never so cordul the ranks 
or the in estigatc rs never so full and the joy and 
enthusiasm for investigation never more ardent 
For years to come this prosperity ought to con 
tinue and increase But unquestionably m tbe 
distance a cloud may be d seemed which has 
long been in sight but is now much nearer Our 
present great source of power is coal but at a not 
very remote date our coal fields will be exhausted 
If before that time some other source is not dig 
covered our position as a great manufacturing 
country will seriously affected Hopes have 
been raised on tbe possibility of finding large 
suppbes of mineral ou in our islands It is well 
known that in one or two places oil has long 
been coming to the surface m small quao 
titles It IS possible that these indications may 
point to larger supplies below But we are stiu 
so Ignorant of the distribution of the oil witbm 
tbt earth that no confident pro^ostications are 
warranted Much misunderstanding still exiati on 
this subject There can be now no doubt tlM 
the oil found so abundantly m some regions has 
no connection with coal fields or w th any deposits 
of organic origin but comes from a depth prob- 
ably below all the stratified part of the terrestnal 
crust The most probable explanation of its 
origin IS that it results from the decomposition 
of carbides forming part of the onginal constitu 
tion of the globe These carbides or compounds 
of carbon with some metal such as iron are 
decomposable by water and then give nse to the 
production of hydrocarbons, such as mineral oil 
and marsh gas If water descending from the 
surface through the upper crust should reach those 
deeper seated compounds this decomposibon 
would take place and the pressure of the 
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generated gas might force th oil up the fissured 
crust to the surface Onlv where it makes its 
iq>pearance do we know for certain that there 
must be some oil below, but whether in quantity 
sufficient even to repay the cost of bonng for it 
cannot be predicted 

But before our coal supphes are worked out, 
and whether or not we discover subterranean 
supphes of oil, we may surely hope that some of 
the sources of power which are now unused will 
be harnessed to the service of man To the water 
falls, tides, and winds, which have long been con- 
sidered, Sir Charles Parsons in 1904 suggested 
another possible source of power in the internal 
heat of the globe, and m his recent presidential 
address to the British Association he has returned 
to the subject His proposal is to sink a bore hole 
la miles deep, which would cost five million 
pounds and require about eighty five years for its 
completion With the use of a fresh source of 
power and an extended development of electricity, 


we should doubtless be aUe to hold oar own in 
the competition of the nations 
It may be allowed to me to end this article on 
a more personal note To the foresight, energy, 
and constant attention bestowed on Nature by 
its founder, Sir Norman Lockyer, the world (rf 
science has been indebted dunng half a century 
for the possession of a journal which with per<* 
sistent force has sustained the cause of saenoe 
in this country, has been an invaluable medium 
for recording the progress of research and dis- 
covery, and nas played a most useful part as a 
medium for the discussion of questions of general 
interest and for pubhc intercommunication 
between the cultivators of science, to whom it has 
become indispensable 1 contributed to its first 
number, and have often sent communications 
since then, and now I am proud to be asked to 
write a preface to this jubilee issue and to wish 
continued life and prosperity to my old and valued 
friend, the founder of the journal 


THE FOUNDATION OF BIOLOGICAL SCIENCES 

By Sir E Ray Lanrbstbr. K C B . F R S 


W HEN the first number of Naiurl was pub 
lished in November, 1809, the word 
“biology" had not the currency now given 
to it The word had been adopted by 
Whewell, and was used by Ireviranus and philo 

X * ical writers of the early half of last century 
t IS now called hypnotism was term^ 
“electro-biology," but the extent of the great field 
of exploration signified by ' bic^ogv was little 
understood The great event in the history of 
biological saence occurred ten years before the 
appearance of the first issue of Nature, namely, 
in 1859, when Darwm published his book On the 
Origin of Species by Means of Natural Selection 
or the Preservation of Favoured Races in the 
Struggle for Life * 

The new conception of organic phenomena 
brought about by Darwin s work took deep root 
in the ten years from 1859 to 1869 and the mam 
lines of study necessitated by it hid been boldly 
laid by the pioneers, chief of whom were Husley 
and Hooker One mam line of work set going 
and ever since continued, was the production of 
further evidence of the kind brought for^^a^d by 
Darwin and Wallace The period was one of 
iqtense activity and movement The Darwinian 
theory spread in every direction, and new evidence 
m its favour was accumulated by naturalists 
collectors, and explorers By a remarkable coinci 
dence the year 1859 was markcxl not alone by 
the publication of the Ongin of Species," but — 
owiiw to the work of Joseph Prestwich and a 
smatT group of English geolc^ists — it is definitely 
distinguished as the date when the occurrence of 
flmt im]dement8 in the gravels of the Somme 
was recxigniaed as proving (as had been main- 
tained since 1847 by M Boucher de Perthes and 
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denied by the French savants) the existence of 
man as a contemporary of the mammoth and the 
woolly rhinoceros 

When this journal started its career we had 
already Darwin a additional volume on the 
Variation of Animals and Plants under Domesti- 
cation,’ which was followed in 1871 the 
Descent of Man " Practically the whde saen* 
tific world (and much of the thinking world out 
side It) had been convinced of the truth of the 
doctrine of organic evolution and also of the vast 
antiquity of man The evolution of man freun 
animal ancestry, with all its consequences as to 
the development of the human mind, became an 
inevitable inference 

EUmentary Biology 

By the year 1869 the triumph of the Darwmian 
theory was assured In that year Huxley began 
his course of lectures and laboratory work on 
elementary biology The class numl^red about 
i hundred, and Huxley s three assistants were 
(Sir) Michael Foster, Rutherford (then professor 
at King’s College, London afterwards professor 
at Edinburgh^, and myself This course of lec 
tures to teacners, which was given also in the 
following year, largely emphasised the unity of 
animals and plants, and it aroused great en 
thusiasm Each lecture by Huxley was followed^ 
by demonstrations by his assistants in the 
laboratory, which lasted all day This became 
the model for the courses m biology in all Englii^- 
speaking oountnes, and formed the basis of the 
examinations in the University of London t 
Huxley by no means sought to pvt forward 
zoology at the expense of p^siok^ and botany 
In the new laboratories at wuth Kensington the 
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first course of botany dealing with the vegetable 
kingdom as a whole^ and not, as heretofore, merel) 
with flowen^ plants, was given at Huxley's in- 
vitation by Tniselton-Djer It included the ver\ 
complete study of lower as well as higher plants 
This and the publication of the translation of 
Sach a ** Text brok of IlotanA, m whuh D\ir was 
chiefly concerned, were the starting points of the 
rapid and remarkable development in botan) in 
the English-speaking universities which has ion 
tinued very actively ever since IVofs Vines 'incl 
Marshall Ward and others who became leaders in 
botany were pupils of Dyer it that time 

About the same date, and as part of the same 

f general movement, the development of phjsio- 
ogy ” began, so far is this countr} is con 
cerned This name h'ls been cunouslv bv 
sheer chance, assigned to i studv which would 
more properly be called or^ mologv Original^ 
physiology meant the studv of Nature but il h is 
been whittled down until now it me ms tbhintiiliv 
the activities of organisms Burden Sanderson 
together with Mich lel 1 oster ind Rutherford 
were especially active in the introduction of the 
laboratory study of phvsiologv in ionneclion with 
physical measuring nppantus, such is the kymo- 
graph and other devices alreadv in i si in ( tcrman 
and 1 rench universities This h is t sulud duiing 
these fifty years m great progress m both th< 
teaching and the understanding ot phvsiology in 
every university in Great Brit tin and 

In i868 our greatest ti u !u r of phv siologv in 
London — Prof Sharpey < f University C ollege 
used to exhibit the mode of record by me ins of 
a kymograph by fitting, a piece of paper round 
his tall hat and slowly rotating it on the lecture 
tabled There was no phvsiological labor itorv 
in the place at that time 

Methods of Research 

Another great development conneiled witn the 
new outburst of biology was the improvement 
both of the microscope itself and of methods of 
microscopical research In 1870 ill biological 
workers and teachers became convinced that the 
long tube and immensely compile ited brass work 
of English microscopes were superfluous, and that 
the smaller microscopes of the Continent were 
better suited to ordinarv work Moreover 
the high powers made bv Hartnack, of 
Pans, especially the No 10 immersion were 
found to be more suitable for work upon living 
and biological material gcnerallv thin the equi 
valent powers of English makers In Vienna in 
1869 I worked with Strieker in his labor itorv, 
and learnt from him the method of embedding in 
waxy matenals for the purpose of section cutting, 
of which he was the actual inventor I also 
studied the methods which he had devised for the 
snvestigatioii of hving protoplasm — the out- 
wandering of white corpuscles in inflammation, 
movements of the large connective tissue-cells of 
the cornea, etc 

In 1870, owing to the connection thus estab- 
bshed, Dr.»Eminanuel Klein came to London as 
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assistant to Burden Sanderson, and was after* 
wards, by his appointment at Bai^olomew’s Hoi* 
pital, the chief teacher of Contmental methods of 
staining, section cutting, and refined histology^ 
which at once took firm root m English schocw 
of medtcint Previous to this it was not realised 
in England that it was cisy to watch the move- 
ments of the white corpusdes of the blood and 
other living ceils of the animal body 

Also previous to 1870 a few individuals, such 
as Lockhart Clark, had in this country used the 
method of carmine staining for the study of such 
tissues as the spina] cord But the method of 
hardening in v inous fluids, passing the sections 
from absolute alcohol to c hloroform and ulti- 
mately to L an id 1 balsam oi Damma varnish, and 
so rendering thi m tr insparont, was practically 
unknown But since 1870 the methods of stain- 
ing and section-cutting have enormously developed 
in this countiv English workers are especially 
responsible for the development of the microtome 
and the methods of producing long ribbons of con- 
scLUtne sections which has had an immense 
effect on the studv of the microscopic structure 
of all org misms 

i mbryolog\ 

Obviously, a line of research the importance of 
which w IS greatly accentuated by th^ Darwiman 
point of view vv is embryology The discovery m 
i866, by Kov\ ilcvsky, of the identity in the early 
stages of cell arrangement m embryos of the 
Ascidians and Amphioxus gave an enormous im 
pulse to the studv of embryology, and raised the 
hope that secrets of organic relationship in plants 
and animals might be revealed in other cases 
Indeed, Kowalevskv s great discovery may be 
considered to rank in biology with that of his 
fcllow-rountrvm in Mendeldcff in chemistry For 
he showed that the study of cell development 
could be carried further, and laid the foundation 
of cellular embryology, which culminated in what 
IS called the iscert iinment of cell-lincage ” That 
rem trkablv accurate pursuit had its inception in a 
pap r by Whitman published m the Quarterly 
Jotanal of Microscopical Sctenct m 1878, and has 
been largch tonijnued bj ConJ Im and others in 
America 

The actuil stud) of embryology look a new 
departure m this country under the influence 
of Frank Balfour who published papers on the 
development of the FI ismobranchs, and estab- 
lished the origin of the notochord and the ccelomic 
cavity in \ ertebrates as identical with that shown 
in Nmphioxus and Ascidians bv Kowalevsky My 
own part in this embryological work was chiefly 
m regard to the Mollusca, but general conceptions 
were, I think facilitated by the introductiim by 
me of the terms ‘archenteron,” “Uastopore^ 
(orifice of invagination by whidi the two-odl- 
layered sac, c^ed by Haeckel the gastrula, is 
formed), * stomodaeum,” and “ proctodmun ” 
(the m pushing of the outer layer relating te- 
spectiveh to the mouth and anus) The Gmnan 
terms “Vorderdarm” and “Hinterdarm,” reler* 
ring mcrelv to the anterior and posterior ewb 
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of the alimentary canals were not identical with 
my term^ whid apply only to portions of 
ectodermal origin The doctrine that the 
codom throughout the animal kingdom is 
actually or implicitly an out-growth or a series 
of Dttt-gTowths of the archcnteron was maintained 
^ me m opposition to the views of Haeckel and 
Grt^peobaur and others and was hnally established 
by the observations of Sedgwick on Peripitus 
It was further proved by me that the vascular 

S stem was an organic unit entirely independent of 
e coelom, and my conception of phleboedesis 
made an end of the Germ in misinterpretations of 


the body cavities of Arthropods and Molluscs 
The abundant cumul itive study of embryo 
logy during these )ears has led to most 
important conceptions with regard to the rel ition 
ship of various animals — t g the origin of verte- 
brate limbs Present conclusions are really b ised 
on inquiries into embryological beginnings, and 
the whole interpret ition of morphology in its em- 
bryological aspect IS still in progress 


2 /ifi CeU 

Ihe study of the structure of the cell itself, 
and of the processes of cell division, shortly 
after 1869 made i very great advance Chromo 
somea aiid their importance, nnd the whole subject 
of mitosis, became a part of our fundamental 
knowledge This very naturally, in view of tl e 
importance of heredity with regard to the whole 
th^ry of CM"ganic evolution, led to the mmute 
study of the structural facts connected with the 
efg and sperm-cells, as well as fertilisation and 
the earliest divisions of the fertilised egg-ccll to 
form the embryo This study, beginning about 
the commencement of the period under considera- 
tion, 18 sull actively proceeding Whilst it seems 
that in the chromosome we have got very much 
closer to an understanding of the actual visible 
matures relating to the phenomena of heredity, 
et there are important facts m course of dis- 
>very 

Oceamc Research 

Another hne which also suddenly came into 
ctivity and has been a prominent feature since 
3 ^ 18 deep-sea exploration, which began with 
le voyage of the ChaUengrr When the first 
umber of Natcre was published, this was having 
9 initiation under Dr^ W B Carpenter and 
Tof Wyvillc Thompson, who, led by the dis 
^veries made by those who laid the first deep 
&a cables, had conceived die notion of explor 
ig great depths of the ocean b\ means of the 
redge They obtained the brief loan of a war- 
bip from the Government for the purpose of 
lesr explorations This led to the three years 
oyage of the specially fitted ship ChaUenger and 
» staff of scientific experts, and the puUication 
fterwards of a magnificent series of reports 
"hts example of the ChaUenger has been followed 
y every country, and valu lUe explorations of the 
ceafr--oc 6 tt&ographical research as it is called — 
as become an established branch of scientific 
iqoiry 
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A complement of the pursuit of oceanography 
by means of ships and apparatus for 
dredging has been the estabushment of aoological 
laboratories m speaally suitable locahties on the 
seashore The one organised on an international 
basis by Dr Anton Dohm wras the first to become 
widely known and useful, although the French 
naturalists had some years before this founded 
marine laboratories— ^ste at Coocarneau and 
I acaze-Duthiers at Roscoff Now they are estab- 
lished everywhere 

Palaeontology 

Beginning with our starting point, and more 
especially connected with the founders of the 
Darwinian theory, there has been an immensely 
important and productive activity in palseonto 
logy A large part of Huxley’s scientific work 
consists of the thirty or more valuable memoirs 
on the remains of extinct fishes and reptiles 
published by him as naturalist of the Geological 
Survey By his polseontological studies he was 
led to views as to the genealogical history and 
connection of the birds and reptiles, and uso as 
to the special development of certain mammalian 
forms, such as the horse Also at this period 
there developed in America an enormous activity 
in pakeontological discovery Lp to 1869 we 
knew some few of the extinct animals of America 
through the work of I eidy Marsh and Cope 
then burst upon the scene with most astonishing 
and valuable accounts of extinct dinosaurs, birds, 
and mammals These have been followed ever 
since by a stream of important discoveries in 
which Henry Fairfield Osborn is now the leader 
The stimulus of this work for the Darwinian 
theory and its vast importance m relation to that 
theory are obvious 


Pathology 

A study which has greatly developed, and 
has had an effect on Darwinism and betm re- 
acted upon in turn by Darwinism, is that of 
the whole field of pathology Before 1869 the 
germ theory and the importance of bacteria in 
disease had begun through Pasteur s work 
to be appreciated Since then knowledge 
has accumulated, and the work of Lister has 
fundamentally altered views as to the effective 
nature of asepsis m the treatment of wounds 
The outcome of this is an immensely increased 
study and knowledge of bacteria and other para 
siiic organisms, and also of the means of resist* 
ance to their attack 

Special importance attaches to the rccog 
nition by Metchnikoff of the function of 
the colourless corpuscles as scavengers in the 
blood and tsssues-^is doctrine of phagocytosis 
and the rdle of phagocytes in immunity Perffapa 
most strikingly sigmficant is his explanation of 
inflammation, wht^ is now seen in the light of 
the Darwinian theory to be a life pceserving pia>* 
perty of the htgl^r oigaxusms in whidi, by local 
arrest or sladcening of tha circulation, the access 
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of phagocytes to injured and diseased tissues is 
facuitated* 

General RetrospecU 

All these developments will be found recorded 
in successive volumes of Naiure, in reviews of 
books, correspondence, and articles. In this way 
greater perfection of record and comprehensive- 
ness of treatment have been attained than in any 
other scientiBc journal 

Whilst all these studies were going on, the 
more direct observations by the Darwinian method 
have been accumulating enormously. Classifica- 
tion and general views on morphology’ have iK'cn 
affected accordingly. Various serious attempts 
have been made to improve upon or to add to 
Darwinian theoiy, perhaps to ils detriment. One 
example Of this is Romanes’s notion of ])h\sio- 
logical selection Another is the attention given 
to the expenmcnis and conclusions as u» hvlind 
breeding of the Abb6 Mendtl. Mendel’s (omki- 
sions differ but little from those tontaiiur! in 
Darwin’s own work, as was pointed out in a 
letter to Nature for August 14 last, p 4O3. No 
doubt the breeding experiments whuh aic now 
carried out in the name of Mendel might cquallj 
well be performed m the name ot Darwin. The 
importance of this work was htlle assistal by 
those interested in Mendelism, when in the early 
days they called it a “new science.*’ 

Within the limits of a shoit survey it Is impos- 
sible to measure the heights of mote than a few 
peaks of biological scieiue, or to desiribc the 
boundaries of even a few fields of work Others 
will deal with particular branches of biology, 
including psychology, w’hich will be devt loped m 
the near future as the basis of anthro|>ology, and 
should be fo education what physiology is to 
medicine. Physiology’ itself has yet to come 


under the full influence of the Darwinian , doctrine 
I — “the preservation of favoured races in the 
1 struggle for life." As yet there has been no in- 
vestigation of the development and survival of 
I tunctions. It is necessaiy to study their evohir 
tion from simpler types and to analyse by experi- 
ment the progretisivc series of chemical artivitics 
involved in digestion, secretion, excretion, and so 
on At present physiology is as incomplete as 
morphology w’ould be if no lorms below terres- 
tnal vertebrates had been studied. 

In concluding this sketch I desire to bear 
testimony lu the valuable services in the promo- 
tion of scientihc progress vvhuh Naiurl has ren- 
dered throughout Us existence In the hundred 
and three volumes which have been published 
since i8b() the names of all the most active 
workers in the realm of natural knowledge will 
be found in their pages, not onI> in paptts and 
liooks icMjrdcd and epitomised, but also as the 
authors ot articles, lettcs, and otlnr contribu- 
tions. Lveiy man of science knows the useful 
function performed by NArtai, and ,ipprv'i tales 
Its essential importance to the vitality of the 
scientific organism. 1 am particularly glad that 
my friend, Sir Norman Loikyer, har lived to sec 
the completion of the fiftieth yc.ir of the journal 
established b> him. The high and secure position 
which Natur!* occupies is due to the sympathetic, 
Impartial, and honourable editorial traditions 
gained for it by him and still maintained. As a 
personal friend I cherish the recollection of .isso 
nation with the lounder of the journal through- 
out the long period of its existence, and with all 
other scientific workers I tender him grateful con- 
gratulations for what he has done through it to 
stimulate the increase and application of know- 
ledge. 


SCIKNCi; AND 

By the VfcN. James M. Wilson, D D , 

T he Editor of Nature reminds me that in its 
first year of publication I was one of its 
aintributors, and he asks me to write something 
for Its jubilee issue. He goes on, further, to 
assign me a subject — “The General Attitude of the 
Church and the Religious Laity tow’srds Science 
now compared with what it was fifty years 
ago” — and be limits me to “about a thousand 
words. It is a sufficiently large subject for, 
•ay, ten or twenty thousand, and yet I am going 
to double that subject by aoding the words “and 
that of the scientinc world towards the Church.” 
I think there has been an equal change in both, 
and I take the latter half first. 

About fifty years ago I was more at home in 
tile identific ^an in the clerical world. I was 
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THE CHURCH 

Canon and Vicr-DLA\ of Worcisiir. 

a fair mathematician; an enthusiastic, though 
ill-equipped, teacher of science; an observer in 
astronomy ; on the council of the Royal Astro- 
nomical Socicly, and associated with Huxley and 
Tyndall in a small British Association Committee 
on teaching science in schools They were among 
my friends. I had also many friends among 
the rank and file of men of science. Such 
. are my rn*dentials to speak ot the attitude at 
I that time of men of the stieniific world to the 
Church 

lliat world, impressed and daxzled as it was 
by the vast extension of the sphere of the natural 
— ^that is, of what was sure to recur in like 
physical circumstances — felt, speaking generally, 
tb*at “the Church,” which insisted on ^e snper- 
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natural, wai tpto facto as upholder of error and 
aiq>eratition, an enemy to truth They were out 
to fwcep the Chnstian faith away It might hold 
out, tiiey thought, for a few decades in obscure 
circles, out its tune had come They were as 
co^sure and contemptuous of believers in the 
supernatural as were the Germans of the English 
in 1914 I am speaking generally, and chiefly 
of the smaller fry and hangers on But some 
of the leaders occasional!) showed the s ime 
tone 

The attitude of men like Huxley, Adams, 
Stokes, H J S Smith, Asa Gray, Salmon, Max 
well, and others was very different They never 
wavered in their sense of the duty of setting truth 
first, and of the value of knowledge They saw 
and welcomed the setting far back the traditional 
boundary between the natural and the super- 
natural But they stopped there They felt the 
presence of the unknown, and humbly suspended 
their judgment, conscious of limitations 
Tyndall and his admiring school seemed to feel 
no such limitations I remember talking with 
him at his house on the Bel Alp one glorious 
evening He gave some two or three of us a 
brilliant monologue on his doorstep But that 
universe of stars nnd snow peaks was to him a 
magnificent field of exerase of atomic forces 
Further knowledge, he doubted not, would estab- 
lish the fact that we also, with our mental facul 
ties, were only items m the same field, products 
of the same forces 

Such was the impression given of their beliefs 
by the dominant and aggressive school of men 
of saence of that time — that freedom in spiritual 
life, end therefore responsibility, were illusions 
though goodness was no illusion 

Insensibly a change has occurred which is not 
easy to define Perhaps it may be described 
broidly as the discovery by that scientific world 
that the sphere of religion is not inherently anti 
rational that faith, like knowledge, rests ulti- 
mately on experience , th it science has its sphere 
m the world of matter lending up to forces of 
unknown origin and nature and that faith his 
Its sphere m a world of person ility leading up to 
a similirh unknown goal of personality thit 
their methods ire ni t inconsistent and that their 
goals miy be identical 

There is a pregnant saying of Augustin In- 
terrogate thyself, O mm, and mike of thyself 
a step to the things which are ateve thee 
Science has of late begun to do this Previously 
it had turned its fice to things which are below 
us I aith has ever turned its eyes to that w hich 
IS above us, dim though it is, proofs of the exist 
ence of which it finds in its own mentil and 
spiritual faculties — in the sphere of the good, the 
hMutiful, and the true Through that experience 
faith IS led up to the conviction of a Personal 
ongin of Nature, with whom it is possible for us 
to be in some communion 

Miss Jane F Harnson, in her recent “Conway 
Memonu Lecture on Rationalism and Religious 
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I Reacuon ” (Watte and Co ), has laid ua all under 
a debt \ty her duracteriatic franknesA on this 
subject “If you will pardon,” she aaya, “a 
personal reminiscence, 1 should like to acknow- 
ledge my debt as a rationalist to a reviewer 
Mr dutton Bro^ in reviewing a review of 
mine — 1 do not think he has raad my book — 
noted, truly enough, that I always implied that 
religion was obsolete, and only to be examined 
as a curious survival of man a past * And,' he 
ended, ' it is hardly saentific to lecture on the 
corpse of religion when all the while religion is 
ahve and laughing at you ’ > It is a staggertog 
experience to learn anything from a reviewer 
That sentence made me reel for a moment 
When I recovered I determmed that religion any- 
how should not go on laughing at me any longer 
So I turned to the study of modern developments, 
and I confess the result has in some ways sur- 
prised me “ 

This IS an illuminating statement 
There has been also, during the last fifty years, 
a corresponding change in the attitude of rel^ous 
faith towards science The following pomts 
strike me as the most obvious 
h irst, the clergy and the educated laity have lost 
their fear that the predictions of the saence ii 
fffty years ago would be verified, and that we 
should find ourselves in a world of determmism 
and materialism 

Secondly, the younger generation of both cleigy 
and laity take it as a matter of course that 
science has helped faith to extricate itself from 
many crude mythological forms in which its ex 
ponente m pre-scientific days expressed thar 
I beliefs Saence has shattered some of our 
idols, and we ire grateful, and shall be more 
grateful as the years pass 
Thirdly, all Christians value highly the enor- 
mous extension of knowledge of the works of 
God due to scientific labour and genius More 
over, not 1 few would like to say emphatically 
thit the disinterested search after truth, which 
IS the very soul of science, is in itself a worship 
of the God of truth It is faith It is 1 religion 
It IS a consecration 

I istly, the ordered reason and method which 
have won such conquests m the physical world, 
and revelled fresh sources of power, have helped 
religious thinkers to see in inexhaustible source 
of spiritual power in that conception of the divine 
indwelhng life which leads, not to the quietism 
ind the stitic pissisitv of Pantheism or to 1 
selfish individualism but to ever hopeful and 
ever-fruitful ictivities for the common good of 
men 

May we not in conclusion say thit the hitnan 
and spintual energiq;i which in the past have 
I created religion and saence have now begun to 
see that they can work as independent allies, 
urged by a common motive, which one of the 
two would describe as the devation of huiaaoite 
in the scale of being, and the other would cau 
seekmg die kingdom of God? 
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THE EXPANSION OF GEOLOGY 


By Prof T G 

I N the fifty years since this journal beg; in the 
pre^ess in geology has kept pace with that 
of the other natur il sciences In regard to them 
in an article contributed to the first volume I 
wrote of wh it had been done ind whit vet 
required to be done for their stud> m Cambndi^c 
where I was then resident and whither I hive 
since returned The rhinges mi\ ilmost be c illcd 
a transformat on Ihc museums ind lib ritrres 
though the supply is not } et quite tqi nl to tl e 
demand far surpass whit vie desired in those 
early d'tys and the 1 ss 1 st of the \ tural 
Sciences 1 npos insle id of contain ng 'ibout a 
dozen names hid r sen be I re the war to f ill\ 
130 The same is true of the c thcr older univusi 
tics, while more th'in is m n\ non existent fifty 
years agi arc nw busih e g ged m edue-iting 
natural science students 

But to refer to geoloj^> onl In i8bj even 
the geography of consider iblc rej^itns on the 
earth s surface w is u iknow n 1 here were large 
areas in Africa away from the Loasts where onl\ 
here and there had a traveller pissed Hundreds 
of square miles about the North and South Poles 
were blanks upon the maps W ith the exception 
of Western Europe North America east cf 
the Rocky Mountains some portions of Asia 
and a little of Austrilia ^.eologieal knowledge was 
very limited Now careful surveys have been 
made far beyond the original boundants md it 
IS not too much to siy that a generil idea his 
been obtained of the gcologv of the earth as i 
whole for in addition to exploration of its 
surface deep sea sounding has revealed the 
nature of the deposits now forming on the ore m 
floor 

Ihe advances in stratigraphical knowledge have 
told on every branch of geology but espeually 
on paldLOntology Much valuable work had no 
doubt been done bv 1869 on the Corals the 
Echinodcrms, the Crustaceins the Braehiopods 
the Molluscs and the Vertebrates but great dis 
coveries have been made particularly in regard 
to the last The work on them begun by Cuvier 
and carried on by Owen has now been extended 
to most parts of the globe Even so near as 
Belgium the buried ravines of Bernissart have 
yielded up whole skeletons of the Iguanodon the 
more central partii of North America show that 
when the Roclqr Mountains had partly begun to 
rise reptiles stranger in form and vaster in 
bulk than the founders of palaeontology h id 
imagined haunted their swamps and lakes and 
rivers Cope and Marsh fiftv years ago were 
only beginning their work Such giant reptiles 
as Brontosaurus Atlantosaurus Diplodocus 
with Its inordinately long neck ind tail 
Stegosaurus with its strangely serrate back 
and Tnceratops with its homed and armoured 
bead, have, all been reconstructed Some century 
and a half ago a forerunner of the sea serpent 
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had been discovered at Maestncht but the list 
of Mosasauroid reptiles has been much augmented 
from the inhabitants of the inlind seas of late 
Cretaceous age near the Rocky Mountains of the 
present day Dentigerous birds and the ^rchseo 
ptervx hilfbird half rt pule have been dis- 
covered and s me of the eirliest fertiiry mam 
mils agiin more especially in Central North 
Amcne I arc no less weird in shipe than tht 
ab ve mentioned reptiles 
Sic the pubic ition of the Origin of 
Sp c OS w h ch antedated that of N m Ki- by ten 
years si lentifir p ilieontology mav almost be said 
U have l>een born Miss ng linl s in the chain 
of living creatures lave bien found gips in 
knowledj^e hive been filled in diflieulties which 
r used opposition from not a itw g )od naturalists 
hive bee 1 removed cv luticn his passed from 
the St ge of hypothesis to Ihit of thciry and 
txteidtd from natui il hist ry to other branches 
of science and ini') >ei wider fields Fhc pedi 
gree of not a few forms of life has been con 
stru U d so th it zoning by fossils has greatly 
aided the str itigr ipher and the zoologist finds 
It possible in m iny c ises to retrace the steps of 
thit ped^ree until in this tree of lift ihe twigs 
are followed down into the branchts and the 
branches to the primary stems though notwith- 
standing recent discoveries in regard to the fauna 
of earh Cimbnan times not a few pages have 
disappe red Irom the history of life especially 
in Its opening chiptcr Discovery is now pro- 
ceeding with quickened pace m the history of 
plait 1 ft so that when NvrtRF celebrates its 
centenary the zodogv ind botanv of the world 
will undoubtedly be understood far more com 
pletclv than they ire at the present dav 

In i86q petrologv was at i low ebb Maccul 
loch and De la Berhe had done what was possible 
without the microscope but the ^reit majoritv of 
held workers remained well t intented if they 
could recognise the commoner igneous rocks and 
vaguely identify the metamorphic Clifton Sorby, 
by applying the microscope to petrciogicdl study, 
had pointed out nearlv twenty years before 
1869 the wav to success but had attracted very 
few followers so that even our official surveyors 
did more to retard than to advance this branch 
of geology while in regard to metamorphism the 
wildest ideas were not seldom proclaimed Light 
gradually dawned misconception after miscon- 
ception w IS dispelled until m 1883 Prof Lap- 
worth made the great forward step in this branch 
of the subject by discovering the Secret of the 
Highlands Petrolc^y now claims dozens of 
students busily engaged in cleinng up the diffi 
culties and solving the puzzles of this or that 
region and the study of rocks has become as 
tridy scientific as that of palaeontology 
1 he value of geology for economic purposes has 
been mcreasingiv recx^nised during the last fifty 
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years, though for no bOiall part of that tioie the 
so-called ' practical man " was occubtomed to 
make light of it By the middle of last 
century the importance of some knowledge of 
stratigriphy was beginning to be generally 
realised in regard to coal-mining, yet cases 
sometimes occurred s>uch as making boreholes in 
search of that material in hopeless places, or 
carrying a shaft down into the Wenlock Lime 
stone m the hope of striking a valuiblc seam, 
which, as the result of an unconformity, had never 
been deposited Much information, however, has 
been obtained about underground stratigraphy by 
some of these boringb for minerals or for water, 
even when they proved fruitless in themselves 
Shafts ilso for coal and for metals have been 
earned to much greUer dtpths than formerly, one 
or two evtn going down to ss much as 5000 It 
below the surface But the hie war repeatedly 
proved the practical value of a good knowledge 
of geolc^y, in the rutting of dtep trenc hes, in 
driving tunntls, mines, and counter mines, and 
in constructing underground shell-proof shelters, 


so that we may now reasonably hope that oor 
military and polnn al authorities will recognise the 
importance of geology as a subject of education 
rhis increase of knowledge is not without its 
attendant drawbacks The microscopic study of 
rocks and minerals, the minute observance of the 
variations in closely allied species, the distinction 
of geologic il areas, tend to foster specialism 
In the present age the emergence of men like 
Darwin, Hooker, and Huxley, men with far 
reaching views and wide outlook, who make great 
forward steps, has become increasingly difficult, 
while the literature of all the subjects, though it 
aids, also lays 1 heavy burden on the student. 
Mu<^ time has often to be spent in searching 
through many volumes, for feir of overlooking 
some fait which may have an important bearing 
on a special mvestig ition , m short, there is some- 
times a great danger m l^ing unable to *' see the 
wood for the trees *' But we may hope that 
these obstacles will m due lime be overcome, and 
details be regarded in their right relation to 
pi im iplcs 


MIL NLW BIRIH OF MEDICINIV 

Bv SiK T Clifford An butt. K C B , 1 R S 


W n HIN the period of fifty years during which 
Naturl has been published, medicine has 
undergone a revolution It h is become enlarged 
from an art of observation and empiricism to an 
applied science founded upon rescirch, from a 
craft of tradition and sagacity to an applied 
science of analysis and law, from a descriptive 
code of surface phenomena to the disi overy of 
deeper aflinitics, from a set of rules and axioms 
of quality to measurements of quantity When 
I turn back to the medical text books of my pupil 
igc, to the wise ind scholarly Watson or the 
respectable Alison and contrast them with the 
text-books of to-day, 1 marvel that a change so 
vast, so profound, $0 revolutionary, should have 
come about in one lifetime < Many a generation 
had to pass before Harvey's researches estab- 
lished animal mechanics, many again before the 
half-lights on animal heat of Willis, Mayow, and 
Boyle were brought to quantitative verifications 
In medicine, observation cannot carry very far 
— not so far, let us say, as in astronomy , while 
skill and sagacity, if they do not die with the 
individual, keep in the axioms and exercises of the 
school but a transitory life No observation of 
a thunderstorm could unravel its aifinities to the 
action of a loadstone on a scrap of iron, no 
observation on dut could reveal the relation of 
food protein, bv way of the amino-acids, to the 
tissues, no observation bestowed on scurvy or 
ben ben could detect the occult and elusive but 

»<««« W th# wiifcor to tho bciomifle ICoMng of 
tiM BMMh MoAM AmocmImo la Ap^ * 
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all-potcnt influence of the vilamines , no observa 
tion of secretory and muscular iction could reveal 
the play of surface tension m muscular contrac- 
tion, or Its relations to lactii wid ind owgcn 
By what sagacity could the shrewdest observer, 
let us say of heart disease, perceive the likeness 
of the formations of a soap bubble, or a raindrop, 
to the contraction ot a musclc-fibrc m Urms of its 
length, or that muscular contraction is not so 
much a chemical as a physical system with a nega- 
tive temperature cocfluient'^ Again the relation 
of sexual hormones to the development of men 
and women, and to the phases of their respective 
organs of reproduction, 1$ an issue of the academic 
lat^ratory Ihe prodigious harvest medicine has 
reaped in the recent operations of war was derived 
from the original researches of a chemist into the 
occult c luses and laws of fermentation by 
microbes, and from a field apparently so alien aa 
of the silkworm disease 

One of the main lessons of our history has been 
that, in neglect of research into truths below the 
surface, m^icine, for lack of a deeper andiorage, 
has always sunk b ick into empiricism and routine 

Research is the salt of the most practical tra#* 
ing, It cannot begin too soon, it is the light of 
the wisdom of the man, of the mind of the tmy, of 
the heart of the child Education has lingered on 
Hellenistic and scholastic ways, on the systems of 
abstract notions unvexed bv verification, so l^og 
that the hard*shell practical man is still occupied 
by the notions of antiqMted theory and the 
phrases of a dead or m^bund nosology. The 
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majority of medical mea have to work upon the 
store of scientific ideas and facts with which they 
set out in practice, onwards they may gam in 
adaptiveness and technical facility, but can dig 
little deeper into the strata of knowledge , but for 
the modem academic spirit this would spell, as in 
our bstory it has spelled, stagnation 

PkystLs and Medicine 

Let us glance, however hastily, towards some of 
the fields m which new knowledge has been 
gamed In the venerable study of anatomy m its 
static aspects the student has long been taught 
the value of precision, but the recent tide of 
anatomical study towards its dynamic aspects, as 
by the work of Sherrington and Head, is bringing 
m new currents not of theory only but ilso of 
practice Of other casements opening upon new 
visions of medicine that from the chambers of 
physics IS perhaps the most arresting, at any rate 
at present How fascinating, in their tpplication 
to pathology, arc the principles of osmosis with 
its curious reversals, of surface action and idsorp 
tion, of electrolytic differentials and clectnc 
methods of taking quantitative measurcmtnls of 
mechanical pressures in the circulation of body 
fluids and, m the hcirt as measured and griphic 
ally delineated by Hales Ludwig Oiskcll and 
Mackenzie, of the behaviour of fluid veins and 
of the relative diameters normal or variable of 
the cardiac chambers md their main outlets I 
need not do more than allude to the recent uork 
on the COj tension in the pulmonary alveoli and 
to Its immediately practical bearing i n so called 
acidosis, on the treatment of persons j,assed in 
military or civil operations, and so forth 

By physics again we are shown cspeci illy in 
plants, how in life the less complex molecules 
working not only in planes below those in vhich 
the higher functions are developed but also up 
wards by pacific penetration moder ite whirc the} 
do not command How instantly such rtsc irchi s 
as these must govern the piacticc of mcdicmc wc 
perceive, for example, m the gum s ilinc tri itmtnt 
of surgical shock It would seem indeed that some 
of the most mysterious phases of immunity and 
anaphylaxis, of phagocytosis, as also of narcotism 
may depend, at any rate in great pari on surface 
action , and that the behaviour of lipoids reli iscd 
from disintegrating proteins may lower surf ice 
energy, as in the retention of water in renal 
dropsy, or again m a different field may deter 
mine the touch or the permeability of synaptic 
neurons These, and such physical laws, as they 
are revealed to ua, teach that the multiplication 
and CO ordination of surfaces let alone their 
chemistry, are operations which do not arise in 
mere mixtures of the same ingredients So far 
It seems as if all biological reactions were deter- 
mined by physico dhemical laws — that is, by 
mcdecular structure The laws of selective absorp- 
tion, as revealed in incandescent vapours, might 
Arow some bght upon those of biology, for m 
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both lidds we have to study vibration of molecular 
systems in unison, harmony, or discord 

When we rise from physics into systems of bio- 
logical activity two conceptions especially strike 
us as new and marvellous, namely, those of 
the colloids and the cell But throughout these 
systems we shill find the physical phases, if no 
longer constructively dominant, jet still active 
and effectual We cannot even guess at the links 
of these chains where physics recedes and bio- 
chemistry takes the lead Ihe mere size of the 
molecules now concerned alters their relation to 
the spaces in or about which they move , not only 
so, but in organic compounds a mere change of 
position of a radical profoundly alters the proper 
ties of the compound and leads to manifold 
changes of function 

Often moreover these changts as in the cases 
of immunity and susceptibility, do not vary gradu- 
allj but b\ k ips ind bounds as flames respond 
to musical scales of v ibr ition Thus gre it 
diversities contrisls, and strange conjunctions of 
morbid phenomena do not ncctss inly signify 
great divergence of n iturc in the morbific agents 
so that ag un we cannot get very far by grouping 
phenomena by dirtet observ itiun Pioccssis out- 
wardly disparate maj bt ilike at the core A 
small and latent change o? chemical constitution 
may turn a benign int into a virulent substance, 
and conversely as we may see in such substances 
as ncodvli if id and the cyinides or as s iliva 
serptni s poison ind trjpsin md so forth On 
i sm 11 dcviition in a sccietion we may bi 
destroyed by those of our own household 

How fir are hormones a ptrlicuhr i itcgory, 
how far uiiiversals Do they dilitr in nature from 
other secictions rnz\mcs intisuhst inccs and so 
onr* Do they by thiir inltncliuiis compensations 
and inhibitions ro\cr the grt und of lonccrtcd 
chcmic il letion in kind as the neivous system 
docs in time or irc they few md peculiar to 
cert un limited nt cds ^ \V he i h< r inhibitory or 
stimulatory m ij often depend rilher upon the 
term of the senes to which the hormone is applied 
than to a ddlcrcnee in quality Alciily to glince 
at such questions as these reveals to us how vast 
i& the realm of knowledge yet uneonquered, nay 
undisi ovtred— 

mazes intricate 
r oontri intorvolved jet refjular 
Then mo'^t when m st megular they seem 

A verj inlcrcsling transition from physics to 
chemK d biologj is found in the phenomena of 
ratilysis IJy some elusive property certain m 
organic suhst iners — spongy platinum, for example, 
or manganese dioxide- themselves unaltered, 
exeicise in arcelcraling influence upon chemical 
change properties which ire utilised to-day on 
an enormous scale in industrial processes Now 
by our incieismg knowledge of biochemistry we 
perceive that the function of which the inorganic 
catalyst is a simple case is manifested also in 
more complex orders by certain or col 
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loidal catalysts, upon which depends in great part 
the sweep of our headth and of our diseases In 
these engines which accelerate metabolism we 
may admire again, as in the simpler catalysts, the 
exquisite economy of energy m vital processes, 
how small the energy transactions may be, and 
these often reversible, which may compass great 
ends A striking example of such economy is 
now bemg demonstrated to us m the calculated 
balances of voluntary muscular activity Ihc 
minute quantities of vitamme suggest that they, 
loo, arc catalysts, and function without much 
waste 

Diet and \utriUon 

During the last half-century the subject of 
dietetics has been strictly analysed on quantitative 
lines, and its energies calculated in caloric and 
other units Yet even herein our attainment is 
far from complete About this well-worn, almost 
hackneyed subject a breeze of new and far reach 
ing ideas is gathenng Our balances, as in the 
children’s milk, and in the analysis of the diseases 
of deficiency, are eluded by im^nderables, by the 
infinitely little, our quantities are set at naught 
For health and disease the new vitamines 
to which I have alluded, like some other 
hormonic and cnzymjp imjxinderables, are as 
potent as they are intangible Hormon s 
work in infinitesimal ranks, and I believe no 
antibody has as yet been isolated Once more we 
find that Nature laughs at our formal categories, 
at our several compartments of protein as such, 
of carbohydrates as such , a straitlaced reckoning 
No one class of foods, it appears, will build or 
burn without another, carbohydrate metabolism 
leans on that of protein, the protein on carbo- 
hydrates, and all these on the fits, in mutual 
function , each of these is engaged in the totality 
of the chemical changes Tor instance, deficient 
carbohydrate means deficient oxygenation of fits, 
and imperfect protein distribution 
Nor IS this all, some of our great ancestors, 
likewise having penetrating ideas of the infinitely 
little, supposed that the sources of nutrition must 
contain a supply to each and every living tissue of 
Its own form of minute identical elements , be they 
of bone, of muscle, of blood, of “nerve,” and so 
forth, eich being proper to its particular tissue, to 
which It attaches itself (Homccomensm) Tins 
crude notion, it is true, made no great way , still 
until lately wc have all of us supposed some, if a 
more general, con^uity of form between the nutri 
live cTementt ana the qualities of their various 
destinations But the study of the reduction of 
foods to amino acids, and issues of like researches, 
are telling us to day that there is no necessity even 
for the food proteins to be of simitar constitution 
to the tissues which they subserve To the almost 1 
magical part played bv certain elements, such as 
calauffl, as stabilisers, or of the alkah-metals as 
labtlisers of equilibrium I need but allude The 
bearing^ of these dietetic researches upon practice, 
for example in the treatment of diabetes, are too 
obvious for reiteration 
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If we turn now to the cell, as desenbad to us by 
Virchow, we realise that our knowledf^ of this* 
tiny microcosm is as yet only beginning The 
mnnity of extension is not strange to us, for some 
of It we can see , but the infinity of the universe of 
the little, which far escapes even our microscopes, 
does not so strike the imagination Still, even 
of this mward imiverse and its intense activities, 
as by present research they eme|^ into the field 
of the mathematical physicist, of the spectro- 
scopist, of the radiologist, of the physical chemist, 
we are beginning to conceive something The 
microcosm is no longer Man, but the cell of which 
he IS built fo our wonder we see that, even 
within such tiny spheres, some of them iiltrable, 
are multiple systems moving m relative independ- 
ence of each other The membrane is formed 
chiefly perhaps by the physical processes we have 
considered Yet puzzling and intricate as these 
reactions arc, they are all important to the 
phvsiu m , as, for instance, in the relations of the 
glomerular epithelium to sugars , its unerring dis- 
crimination iktwcen substances, even isomeric, in 
the blood, as between glucose and lactose, or 
again in the constant and subtle opposition of the 
normal intestinal epithelium to the entrance of 
poisonous elements, or foreign proteins, into the 
vessels and tissues 


For the Future ^ 

This rapid glance over a small part of the field 
of the medical sciences may serve to reinforce the 
lesson of their profound and instant bearing upon 
practice, and the need for linking up the laboratory 
with the wards Only by disinterested research 
on the large patient and prophetic lines of the pure 
saenccs can progress be made The isolated 
academic worker, as well as the practitioner, loses- 
by this isolation, he loses the spontaneous out- 
crops of problems and cruaal instances which so 
often spring up in practice, but fail to show them- 
selves m laboratory So complete and mis- 
chievous, however, has been the barrier between 
research and the industry of medicine that a re- 
action from “ laboratorism ” to symptomatology 
has set in, because there are no intermediary 
workers— no engmeers— between the knowledge 
getters and the knowledge dealers Thus we 
ha\e laboratory investigators completely out of 
touch with practice, and practitioners faithless of 
theoretical pnnaples — ^just “Philistines ” 

As the engineer is something of a mathematician^ 
something of a physicist, so Uie professor of medi- 
ane must be something of a physicist, something 
of a biochemist Through these middlemen the 
man of saence and the practitioner should mutu- 
ally feed each other In every adequate chmcal 
school, then, there must be a professoriate , whole 
time — or nearly whole time — professors, each with 
his technical laboratory, biochemical and patho- 
logical, who with their assistant staffs shall 1>c 
engaged contmuallv in irrigating our profession 
from the spnngs of the pdfew sciences 
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DEVELOPMENTS OF PHYSIOLOGY 

By Sir Edward Sharpcy Schafer, R S 


M ost of the fundamental facts of physiolog) 
had been discovered before 1869, but 
nearly all the progress in the nineteenth century 
up to that time was made m I* ranee and 
Mimany , and those who ished to le'irn 
the subject properly h id perforre to sttk 
instruction abroad — a condition of affairs which 
IS fortunately in great measure now re 
versed During the sixties of last ctniury physio 
logy had ceased to exist as an acli\e science m 
this country Ihere were no laboratories, and 
no systematic investigations of a physiological 
character were carried on fhe men who pro 
fessed the subject in our medical schools were 
physicians or surgeons who were su itched on to 
It as It came to their turn, ind imparted to their 
hearers such knowledge is they 
acquired from books, but wore thcmseKcs igno- 
rant of the methods and aims of the science they 
were appointed to teach 
There was, however, one notable exception in 
William Sharpey who was c illed from Fdinburgh 
to fill the newly constituted ch 11 r of gener il 
anatomy and physiology in University College 
London, in 1836, md retained it until 1874 
Sharpe^, although a great teacher, was not really 
- physiologist His training was wholly that of 
, ind his teaching w is largely 
atomical Of the physiology he taught \cr\ 

1 -- 1 < 1 r _l 

investigattons, and his knowledge of the methods 
employed in me>dern physiology wis ml But he 
had clear ideas regarding the principles of the 
science, and an extraordm iry ftcility for impart 
mg his ideas and for interesting his hiaters in 
them so that when the opportunity cime tor 
leirning the methods they were in an Kl\an 
tageous position to pursue the subject 

It w IS i pupil of Shirpev — Mich u I lister 
who founded the famous school of phssiilogy at 
Cambridge and it w is through Sharpev s intlu 
ence that Burdon & inderson was indu< cd to give 
up the practice of medicine in order to instill 
the practical teaching of ph\siolog\ in I c ndon 
These wore the pioneers ind thur influence gradu 
ally spread so thit before \cry lonj. I ni,hnd 
succeeded in again tikmg a foremost pluc m i 
science which may be said to have hid its birth 
m our country, for before the immortal disttvtry 
of Harvey no true physiology was possible 
The development of Iht science during the last 
fifty years has occurred partly along the old lines 
which have been thrust forward far m advance 
of the position they occupied half a century ago 
partly on new lines which were at that timi not 
only untraced, but even unthought of The 
immense progress on the old lines of investigation 
IS evident whatever be the branch of the science 
to which we may turn our attenbon This pro- 
gress 18 acbvely correlate^ with the parallel 
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development of the sciences upon which physio- 
logy IS based — physics and chemistry More 
than ill perhaps, has physical chemistry — a 
branch of science which, if already bom fifty 
years ago had at any rate not been baptised— 
eniblcd the phvsiologist to see — if still very 
dimly into the processes which make up life 
itself further thm could ever have been dreamed 
of m those distant days 
To give an account ot the progress which has 
been made on the old lines of investigation would 
occupy i large volume the shortest description 
would take many pages 1 if tv years ago nothing 
was known of the constitution of the proteins or 
of the manner in which thev ire built up into the 
The mode of action of the heart and 
the futors which regulate ciriuIUion and rcspira 
tion were still obscuic The localisation of func 
the bnin had not been discovered Ihe 
import int changes which cells undergo in the per 
forniince of their functions \nd in multiplication 
were unknown The relation of the sympathetic 
to the rest of the ntrvous system was in no way 
understood But perhaps the most striking fact 
which has < >mc out as the result of modern m 
■» the domu ant action of the c 

upon ill physiologic il processes 
Not that this is entirtly new it was undoubt* 
cdlv mdicitcd before the period with which 

iclion havi been so ihoroughh studied and the 
ICC umulation of evidence regarding it h is become 
so great tint one miy fairlv look upon this as 
the most import uit di vclopment of physiology 
along the lines it was pursuing some fifty years 
since That this advance has been assisted by 
the remarkable conctplion of the structure of the 
nervous system which we owe m the first in 
stance to an anatomist -Golgi is willingly con 
ceded f^r it must be idmitled that our under 
stindng of the mode of action of the nervous 
svstem his become v istly simpldjiiT thereby 
The new lints on which the science his under 
gone di vclopment within the period with which 
\vc arc dealing rcl iii to the influence of chemical 
igcncies in regulating the functions of the body 
New lines do I siv-' Nothing under the sun 
IS ever entirely new 1 rom the earliest limes 
with which history deals ind doubtless even in 
prehistoru days it was known that the functions 
of the bxly irc affected by chemical agencies 
For have not drugs many of them of a potent, 
not to siy poisonous niture been administered 
from time immemorial'' Was it not known 
that the chemical condition of the circulating 
fluid influences the funcUons of some organs, 
that an excess of CD in the blood idfects 
respiration, an excess of sugir the kidneys, 
whilst any alteration m its constitution or re- 
action is liable 10 have a deleterious action 
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oa the body, and may produce fatal effects? 
For all that, fiftj years ago no one sus- 
pected that the body itself produ^ drugs 
destined to influence its own functions, that 
certain organs pass chemical substances (chemical 
messengers, as they have appropriatdy been 
termed) into the blood to affect distant parts, and 
that many functions of the organism are regu- 
lated by these chemical agents and self-formed 
drugs, sometimes in conjunction with the nervous 
system, sometimes to the exclusion of its 
action. 

The discovery of Ihese internally formed drugs 
has led to the development of a new branch ^of 
physiology to which the term “endtu rinology,** 
or physiology of the internally secreting glands, 
has been applied. Fiftv years ago the pituitary 
body, the th}roid gland, and the suprarenal rai>- 
sulcs were mere names Little was know'n of 
their structure, nothing of their functions. The 
account which wx arc now able to gi\e of these 
organs reads like a fair) -tale That one of the | 


j smallest should by its secretion be able to influ- 
ence the growth and stature of the body, render- 
ing this man a giant, that man a dwarf; that 
another should produce a material without which 
the nervous system is not in a oonditioD to per- 
form its functions ; that yet others should elabo^ 
rate materials which when discharged into the 
blood exercise a profound influence upon the 
activity of totally distinct and distant organs of 
the body, are secrets of Nature which were unre- 
vealcd hft> years ago, although now amongst the 
commimplaies of physiological instruction. 

The individuals who have been responsible for 
these advances — whether on the old or on the 
new lines — are too numerous even to be men- 
tioned here; those who most deserve such men- 
tion would indeed be the last to desire it. But 
Histon will rarve their names on the monument 
they ha\e joined in erecting, and Science, no less 
mindful of her votaries than Religion of hers, will 
not fail to reward their services with the grateful 
cm oniiuni Ev, 8ouX« AyaO^ icni irurri. 


THE MODKKN SCIENCE OF PSYCHOLOGY. 


T he progress made by psychology since 1869 
may be justly desciilx'd »s unparalleled In 
that year the subject had no laboratories, and it 
was regarded as a matter of philosophic*il study. 
To-day a psychological laboratory exists in nearly 
every important university, and psychology has 
become recognised as the youngest recruit to the 
natural sciences — the natural science of mental 
processes. 

The modern science of psychology, while admit- 
ting the great value of the older purely intro- 
spective psychology of the philosophers (repre- 
sented in this country by the writings of Ward 
and Stout), realises its dangers and its inade- 
quacy, and seeks to remove it from all meta- 
{^ysical implications and to study mental pro- 
cesses under known variable conditions. From 
experimental psychology, thus established, have 
arisen the sub-sciences of (i) physiological psycho- 
logy, in which the relation of mentid to nervous 
processes is investigated, (ii) animal psy choice, 
which studies the relation of animal to human 
mentality ai\d behaviour, and (iii) individual and 
racial psychology, which determines the mental 
differences tietwxen different individuals and races 
of mankind. 

There have also developed various “ applied ** 
psychological sub-scienccs — c.g. (iv) educational 
psychology, the results of research in which are 
now taught to teachers in their period of training; 
(v) social psychology, which includes the psycho- 
lo^ of religion and other social institutions and 
characteristics; (vi) abnormal psychology, which 
forms a subject or examination for the post- 
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graduate diploma in psychological medicine now 
established in the Universities of Cambridge, Edin- 
burgh, Manchester, and elsewhere; (vu) industrial 
psychology, which is concerned in discovering 
the best conditions for the highest mental effici- 
ency of the workers, in connection with which ap- 
plications for the services of psyrholo^cally trained 
investigators are now coming from pioneer indus- 
trial and commercial Arms; (viii) the psychology 
of sDsthetics, in which laboratory investigations 
of importance for art have been published in this 
country and elsewhere. Particularly in America, 
but also in Germany, many special journals have 
arisen devoted respectively to the psychology of 
education, abnormal psychology, individual 

f isychology, animal psychology, industrial psycho- 
ogy, the psychology of evidence, etc. In this 
country we have the British Psychological 
Society, consisting of about 500 members, and 
publishing the BriU&h Journal of Psychology. 

Fechner, who worked at Gdttingen, and 
Wundt, of Leipzig, who in the 'seventies estab- 
lished the first psychological laboratory, may be 
reckoned the fathers of experimental psychology. 
Fechner was the first to formulate the psycho- 
physical methods, a thorough grounding in which 
is indispensable for the avoidance of the mahy 
pitfalls of psycholc^ical experiment. To Wundt 
or to his pup^ (especially Kfllpe) flocked students 
from other parts of Europe, and notably from 
America, who sought to be trained in the prin- 
ciples of the science. But in Ital/, Austria, and 
Russia experimental psychology has attracted few 
workers. In Switzerland. ^ it l^s fcdlowed the 
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Frtadi guidance of Rtbot and Janct» who laid 
the foundations of our modern conceptions of the 
disorders of memory and personality, and of 
Binet, who was among the first systematically to 
study individual ment^ differences and to devise 
tests of mental ability 

In the Umted States, under the influence of 
Stanley Hall and Titchcner, and in Scandinavia, 
the German tradition was at first futhfully up- 
held Most American, like most German, psycho- 
logists had their eariier training in philosophy 
and the work published gencrilly followed ilunj, 
German lines, consisting often in maiden 
papers written by candidates for the doctor itc of 
philosophy In this country cspcrully through 
the influence of Rivers who went lo C imbrid^i 
in tht early nineties it the iniUtlKn of MichicI 
hosier as lecturer in the ph)siolo},\ of tht scnsi 
organs, experimental psychology has developed 
on rather different lines It has seldom ncii\td 
more than lukewarm support from philosoph} 
and It has been taken up by maturer workers 
fewer in number who in sever il instances c ime 
to It from ph>siolog\ ind mtdi 1 e Thus Ki\cis 
and MacDougall beg in the ir ps\c hulo^u il wor) i n 
vision md M^Crs on he inn j, while liter S( i u 
man who hid ^riduiUd undei Wundt spe nl 
ised m the correlation of mental abilities In this 
country scientifie psychology has ne\ei suffered 
as in America from the din£,ers of cxcesMNC 
popularity Here stress e ime to be I id on < m < i 
other of the aspects of comparative psychology 
rithcr than on the pure experiment il psveh ^ 

the German liborator\ lor it was qiu kh itco^ 
nised that the ment il diflerenets f mnd under dif 
ferent experimental conditions in inv given in 
dividual are gencrilly less in degree and less m 
signiflcance than these observed uiukr thi same 
conditions m ditfc rent individu ils I rue both in 
England and m Germany there hive been import 
ant investigations earned out upon the effects of 
alcohol and other drugs on the mentil processes 
of a given individual But even hert as also in 
the striking researches of 1 bbingh lus md G F 
Muller on memory the special intirest his been 
found to he m the study of the beh iviour t f dif 
ferent individuals Ihe Cambridge \nthrcpo 
logical F xpedition lo the Torres Straits undir 
the leadership of Haddon which included m its 
personnel three psychologists and the later r ipid 
growth of the applied sciences of cduc iiu n d 
industriil and medical psychologv hi\t likewise 
helped to stimulate the study of compintive 
psychology in this country 

But m Germany and in Amenea there have 
also been signs of i breaking away from the 
initial, less fruitful (though fundament il) themes 
of research Stern s work on individual psycho 
logy, followmg the pioneer invesUgitions of 
Francis Gal ton in this country and the work on 
animal behaviour by Jennings, Thorndike and 
Yerkes in America, based on the foundations laid 
befe by Romanes and Lloyd Morgan, are 
examines in paint 
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The insuffacicncy of the older introspective 
psychology, whether studied m the laboratory or 
outside It, has since been growing more and more 
obvious Watson md others have vainly sought 
to establish a psychology expressed merely in 
terms of behaviour, I oeb and Fawlow in terms 
of purely mechanical or physiological processes 
Head md his colliborators have shown the impos- 
sibility of analysing md tricing the evolution 
of sensor) and higher ptocesaes sive by stud) mg 
the effects of lesions in the peripheral nerves and 
the eentril neivous system 1 reud and his fore 
most pupils nnd critics hive indicitcd the enor- 
mous import me e of the study of the emotional, 
instinctive md subetns lou processes which 
I lie micctssibU 10 mtiospc live e\ imination 
VVJiether or not we leecpt 1 reud s views in their 
entirety his werl his given in cnoimoiis impetus 
to psMholo|^\ by 1 iMng stress on the conflicts 
I irisinj^ from rival meumpatiblc mental (cspcc illy 
tm Uj nal) processes md b) indie ding the dif 
ferent piineiplcs which N iture md the ph\sienn 
mi) employ lo combat such eonflirts Ihe pub- 
lished experiences of MicCurdv ind others of the 
Amtra m Arm) md ol Biown Hart, 
MitDoiigill M)crs Pe ir Rivers Roves md 
other psychologists engaged in the treatment of 
funelionil nervous md meat il disorders in the 
Htitish \imv dunng the reecnt v\ ir Iiavc also 
shown hivv much ran be d me by the early 
ippliralion of approprute psycho ther ipeutic 
methods to the cure of such disorders 

The war his likewise emphisisid both in this 
country ind especiilly in Amenci the grcit value 
of psychologic d tests m the selection of candi- 
dites for the work to which thev arc best fitted 
Ihe import me e of psychologic il experiment is 
I now bee ming recognised not only m regird to 
' vix'itonil guidmte but ilso m ret, ird to 
industml fitiguc ihe elfeels it different 
lengths md disiribuli >ns of jKriods ef work md 
rest etc 

There w is a time now past when in the popular 
view psychoiogual rest irch w is si j posed to be 
limiud to re let on time expenmenls or was con 
fused with ps)ehieal ttscarch into spirituabstie 
phenomena It is true th it the cnermoUs amount 
-of libtmr spent in (jiiminv on n ulion time 
experiments promises it length useful results in 
the stufly of cmotioml civmplexes and of voca 
I linnl St let Mon And onl> by the nirrjw minded 
cm ps)rhieil rtscirch be excluded from psycho- 
logic il sdtn i provided thit il be conducted by 
workers systematically tr lined in experimental 
methods and freed from personal bias md preju 
diet But the most promising future develop- 
ments of psychologv may be looked for along 
quite other lines which have been already briefly 
indicated in the foregoing account of its present 
position more especially in the study of the 
effects of nervous lesions and of mental and 
nervous disorders and m the examination 
and roeognition of individual menial differ 
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PREVENTIVE MEDICINE SINCE 1869 

By Dr C J Martin F R S 


P REVENTIVE medicine is concerned >Mth the 
application of knowledge to the prevention 
of di&ease To this end all the sciences have been 
laid under tribute but ph}Siolog} pithologv 
bacteriology and epidemiology to the greatest 
extent is these have the moie immediate be King 
1 he rapid progress of preventive mcdicint 
during the last half century is due primarily to 
the mcrease of physiological and pathological 
knowledge and pre eminently to the completer 
understanding of the piocess of infection which 
has been acquired during this period bo 1 jng is 
defective development and disease were rq^arded 
as wholly constitutional or inherent in the in 
dividual the only prospect of improvement liy 
in the weeding out of the unfit by the ^'uthless 
process of natural selection V greater hopeful 
ness has however arisen as the part plavcd by 
prejudicial environmental coiditions such as im 
proper feeding and housing indue fatigue the 
abuse of alcohol and above ull the invasion of 
pathogenic agents w is realised 

By the end of the sixties the necessity of sup 
posing i contagkum vivum as the cause of 
many diseases was fairly generally recognised 
Pasteur s researches on fermentation and pi tre 
faction had led him to the opinion that infectious 
diseases might be interpreted as the result of 
particular fermentations cue to specific microbes 
and It was the ambition of his life to substantiate 
this conception Lister had launched his onti 
septic methods on the basis of I asteur s work 
and these were already beginning t:j revolutionise 
surgic^ practice Villemin h id just demonstrated 
that tuberculous diseases hitherto regarded as 
constitutional were due to a common infective 
agent capable of multiplying indefinitely in the 
bodies of animals and of being handed on from 
one animal to another by inoculation Hitherto 
however although various microscopic organisms 
had been found to be associ ited with disease and 
indications had been obtained of their aetiological 
significance not one of them had been isolated 
The causal relationships claimed were this un 
proven and much of their life history uni nown 
Ihe first isolation and propagation in pure 
culture of a pathogenic organism took place in 
1876, and was accomplished by Koch in the case 
of a bacillus denved from cases ot splenic fever 
or anthrax Inoculations of cultures made in 
vitro into animals reproduced the disease Pro 
gress m bacteriological discovery remained slow 
until in 1880 more appropnate methods for the 
isolation of bacteria were derived by Koch 
Then followed a period of extraordinary fertility 
, Within fifteen years the causal agents of cholera, 
typhoid fever diphtheria tubemilosis various 
tyj/u of suppurative processes gas gangrene and 
erysipelas glanders gonorrhoea, pneumonia 
food poisoning menmgitis, Malta fever, leprosy, 
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and plague as well as of a larger number of 
diseases of animals were discovered 

The discovery o( pathogenic agents of another 
kind soon followed The association of retapsiog: 
fever with the presence of a minute mottle spiral 
organism in the blood was observed bv Ober 
mcer m 1873 Later a number of diseases 
ot man and animals were found to be caused bv 
various spirochsetes most important among them 
being relapsing fevers syphilis yaws and inf«% 
tive jaundice 

In 1881 Laveran desenbed the parasite of 
quartan malaria fhis observation was followed 
by the discovery of more than a hundred micro 
pirabites belonging to the protozoa which are 
responsible for diseases m higher animals The 
most important human diseases due to protozoan 
parasites are the three types of malaria sleeping 
sickness and kala izar 

Another class of pathogenic agents which is 
already known to be responsible for upwards 
of thirty separate d scascs of man and animals 
remains to be mentioned Fhese viru^^rs are 
either on the margin of visibility or invisible with 
the microscope They are so small as to pass 
through biscuit porcelain The causal agents of 
infantile paralysis yellow fever moI{tt 5 Cttm con 
ta^wsum deigue fever the three day fever of the 
Mediterranean and typhus fever belong to this 
categorj ask well as those of many important 
animal diseases as rinderpest horse sickness and 
foot and mouth disease ind there are a number of 
indications that the infective igents of the common 
exanthemata — ^measles scarlet fever smallpox — 
are it some period of their life history so small 
as to be included amongst the filter passers 

Since 1880 the aetiological f ictor of most human 
maladies has been brought to light A correct mtio- 
logy IS fundamentally necessary bu*- for preventive 
measures mere identification of the cause of a 
disc ISC IS not sufficient The life history of the 
parasite within and without its host and particu 
Iarl> the channels and method of entrance and 
exit must be known if a successful attack is to 
be made upon it Indeed some of the most 
striking triumphs of preventive medicine have 
been gained in the case of diseases in which the 
virus had not been seen or isolated (such as 
hydrophobia yellow fever and trench fever) but 
m which nevertheless many properties of the 
virus and the method wherebv it effected entrance 
and exit had been revealed by experiment 

In the first half of the period under review 
researches were more particularly directed to ^e 
discovery and isolation of the causative factors of 
disease the latter half for the reasons outlined 
above has been characterised by fhe amount of 
knowledge gamed regarding tfie details of the 
life history of variouB parasitic agencies the 
maintenance of the infecmo in the absence of 
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cbvioub cases of the malady, and the transmission 
of the infective agent from one individual to 
another 

If the infective agent is present in a super 
fiaal lesion, as in smallpox syphilis diphtheria 
or pneumonia, or passes out with the excreta as 
m cholera and typhoid fever more or less direct 
transmission can occur, but in the ease of a para 
site situated cmly in the blood or internal organs 
it was for long a mystery how the disease wis 
transmitted 'Die secret was revealed by the dis 
covenes of Manson Smith and Hrucc on 
filanasis, red-water fever and Nagana showing 
that in these diseases mosquitoes ticks and 
tsetse flies respectively acted as transmitters 
These observations were soon followed b> those of 
Ross on the transmission by mosquitoes of malan i 
and afterwards it was shown by the Amen an 
Commission that yellow fever ilso was Irans 
mitted by a particular species of mosquito 

Relapsing fever sleeping sickness and bubonic 
plague were also found to bo spread by the agency 
of insects ticks or lice in the flrst cise a 
tsetse fly in the second and fleas in the last ind 
the most recent addition to the list is trench fever 
which has been proved to be louse borne 
The dependence cf these mahdics for the r dts 
semination upon particular species of insects h is 
afforded i long looked for cvpianation of their 
distribution — eg sleeping sickness yellow fever 
and dengue — ind the very extensile invtsii,,! 
tions into the life history of the parasites and their 
insect hosts has enabled the sanitari m to choose 
the stage in the cycle most convenunt for ttack 
He could strike at the enemy whilst it \ as rcsi 
dent in either host or indirectly b\ preventing the 
insect from biting the patient ind c then mdivid 
uals until in course of time the infcclion died ^«t 
By netting m patients suficring f om fever 

so that mosquitoes could not attack them and 
at the same time insisting on the removal of ail 
small collections of water in the neighbourhood of 
habitations in which these insects wore wont to 
lay their eggs Gorg is rid the city of ina of 
yellow fever By a campaign on similar lines 
against malana bearing sp^ies of m jsqu toes the 
Isthmus of Panama was converted into a health 
resort Equally satisfactory results have followed 
elsewhere when it has been possible to instil itc 
equally thorough measures 

Before leaving the subject of mfettion I must 
not omit to mention that biological discoveries 
regarding the life history of the p irasitic worms 
— e g the hookworms ind Bilhar/i i — h i\ e si iwn 
how diseases caused by this class of parasites 
could be successfully controlled 

It has not often been found possible to el minate 
the cause of a diseisc In some cases knrw ledge 
has not been sufficiently (ompletc In others its 
appbeation has been too difficult and it has been 
found impracticable sufliaently to control the 
bves of the population In many such cases, 
however, preventive medicine has not her 

NO 2610 VOL 104] 


arrow in her quiver This is aimed at reduang 
the susceptibility of a population to a particular 
infection by protective inoculation The earliest 
effort of preventive medicine along these hoes 
was that of inoculation igamst smallpox prac 
tised in Asia for some centuries and introduced 
into England in 1721 by Ladv Miry Montagu 
Cutaneous inoculation of smallpox usually pro- 
duces a local and comparatively mild illness but 
the method suffers from the disadvantage that it 
prop igates the virus of the disease Jenner s 
vaccination with cow po\ — a modified vims — 
obviated this disadvantage 
With the discovery of the microbial origin of 
disease Pasteur saw that the principle of Jeo- 
nenan viccination might be further exploited, 
and in 2881 successfully employed attenuated cul 
tures of the microbes of splenic fever and chicken 
choleri to protect flocks and poultry against the 
depredations of these diseases 

In the case of man the possible danger from 
the employment of living cultures of the germs 
of fitU diseises led to researches to determine 
whether the injection of the microbes which had 
been killed by heat or chemical agents also in 
duced some measure of piotection igainst a sub 
sequent in )cuhtion with living virulent organisms 
By experiments on animals this was found to be 
the case and the use of such bacteria^ vac- 
(ines w IS employed by Haffkine to protect man 
igainst i holer i ind plaj^ue Shortly afterwards 
Wright and Semple elaborated a similar method 
of pr lectivc inoculation against typhoid fever 
Anti ty phoid inoc ul ition has bi t n extensively 
used Ihc experience n the British and Amen 
can Vrmics during the ) ist fifteen years has been 
that a mitcnal r^mtion in the incidence of the 
discisc has teruned amongst moculaltd troops 
Ihc greatest triumph of preventive medicine 
during the late war was the comparUm rarity 
rf uphold fevci imongst our troops Ihis was 
the c asc not only in 1 ranee but also in mditary 
operations in other areas where the conditions 
were su h that satii^factorv hygiene measures 
could n t he irned out Ivjo ihtr explanation 
of this freedom from enteric is forthcoming other 
th in the periodic prophyl u Uc i locul itions to 
which our armies were subjected 
Sa fir I have dealt exclusively with infection 
by hv pathogenic agents I make no apology 
for so doin^j for the developments in pre- 

ventive mcdi nc througheut tic world which arc 
characteristic c f this pen >d h i\ c been due to the 
impetus given the con options of Pasteur and 
the mothcxls of Koch 

At the same time knowledge in all departments 
rf physiolrgy and pathology has st idily though 
less dramatically progressed Ihe increa^ 
understanding of animal nutrition must owing to 
its important bearing upon the maintenance of the 
heilth of the peoples be briefly ref ei red to 

Before the period under review Peltenkofer and 
Voit had been able to strike a balance sheet of the 
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net m goings and output of matter by the inimal 
body Within the last fifty years the applicability 
of the principle of conservation of energy to 
animals has been established by Rubner Fhe 
energy*value of the important fo^stuffs has been 
ascertained ind the requirements of the human 
body under various conditions of age thm xit and 
occupation have been determined 

This knowledge has been inadequately exploited 
because everyone prefers to be a law uot<. himself 
in the matter of food int ikc It has served as a 
bisis for the rationing of irmics and for the con 
atruction of institutional dietaries During recent 
years howc\er it has become inert asit^gly ap 
parent that m in cannot live on protein i it and 
oarboh>drite alone but that i diet must contain | 
in iddition small quintilies of what until they 
can be is)litcd and identified hwc been 
design lUd itccssorv food factors The best 
i xampk of these is the for long recognised anti 
scorbutic substance n fresh vegetables aid fiuits 
The existence of it least three iciessorv food 
substances has been since established 1 or all of 
these the inimal is dtpcndti t directly oi indirectly 
upon the vegetable kini,dim An insufheient 
supply of any one of these It ids to trnillc If 
one of them is inadequate s urvy results 
defieitncv of nolher leads to the diseisc beri- 
beri ind if dep^'ivcd of the third n man 1 f ils 
to grow There appears ilso t ^ be no doiit I th it 
rickets in children is due to i s m hr cause 
This knowledge his ftr long beui utilised t 
pre\ent scu^v^ Where it his been iiUtlhgentlv 
ipplied t h IS eliminated ben ben from e lolie 
cimps the popul ition of j Is ind industn I cem 


munities of the Tar East, and if it is utilised in 
the efforts to feed the faimshcd population of the 
unfortunate countries of Eastern Europe it will 
be the means of saving thousands of young lives 
dunng the ensuing winter 

Science has ilso been slicccssfully applied in 
recent years to the diminution of the dangers 
incident upon certam industrial occupatiofts, such 
as mining caisson working and deep-sea diving 
During Sie last ten years too the influence of 
industrial fatigue alcohol improper atmosphene 
conditions in workshops etc upon the health and 
efficiency of the worker has been seriously studied 
In these inquiries America his shown the 
greatest energy but in Britain the subject is 
beginning to receive the attention its importance 
demands 

It IS impossible to assess the effect of pre 
ventive medicine and improved hygienic surround- 
ings upon the health and happiness of mankind 
but the inHuenee upon longevity can in the case 
of civilised communities determined During 
the 1 St hft> yc irs upwards of ten years have been 
added to the mein expectation of life of a child 
born in Britain or in the L nited St itesof America 
An increase of 2S per cent in so short \ time is 
cause fur congr itulation but on the other hand 
the fact that a million young men were found 
unht for ictivc service ind ates that all is not 
well with Britain 

Wt ire still far from the possession of sufficient 
knowledge to regulate s itisf ictoril^ our environ 
ment r to ivoid ill noxious influences but owing 
to la 1 of powci money or somet mes sense we 
ippK fir less lhan wc possess 


IHI ANTIQUITY OF MAN 

1)R A Smith Woodward IRS 


A 1 the »)t>,inning of the Icrtnry period N\hcn 
m-imnuls begin to bprtid widely oyti the 
world they T\ere all very small ind so uniform in 
chiriclcr thit it is scarcely possible to cl issify 
them into gioups or i iders rhey 11 h d <om 
pantivcly small brain of t simple kind ind is 
ii loirsi of time they becimo gradually sub 
disideil into the groups with which we ire now 
f imili ir the br un incaased both in sue and 
cftcctiveuss while many of the inimus them 
selves grew laigtr In the middle and towards the 
end of the earliest Tertiary (Locene) epoch some 
of the low br lined hoofed mammals attained their 
greatest sue and then became extinct Next m the 
Oligocene mother griup with somewhat improved 
brain grew even larger just before extermination 
In the foHowmg Miocene epoch several groups 
that had by that time acquired t still more em 
cient brain such as rhinoceroses, horses, certain 
carnivores and primitive elephants, atoined a 
comparatively large siae and soon reached their 
maximum in the Pliocene About the middle and 
towards the end of the Miocene epoch true apes, 
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With a higher development cf brim than any 
m immal up to that time h id icquired also beg^ 
to grow to a& large a size as most of the apes 
of the present day It ma\ ihcrefoie be pre 
dieted that the e irliest remains of the. largest 
members of the ape series with i truly overgrown 
br un the great ground apes which were the im 
medi ite forerun icrs of m m will not be found in 
rocks of older date than the Pliocene and prob- 
ably not m any but the late st of tins epoch I or 
other reasons Sir William Boyd Dawkins came to 
the same conclusion so long ago as 1880 and as 
discoveries progress it becomes increasingly cle ir 
that true man of the family Hommidae cannot 
be earlier than late Pliocene or the d iwn of the 
Pleistocene 

So few fragments of apes ind man have 
hitherto been met with that it is difficult to deade 
upon the region of the world that may be most 
hopefully searched If, however, conclusioas niay 
be drawn merely from teeth the moat promising 
field at present seems to ]be south-central Asia 
By the discovery of such \eeth, Dr Pilgrim has 
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fthown that a vaned assemblage of apes lived in 
the forests of northern India in the Miocene epoch I 
At that time the Himalayan Mountains did not 
cxisty and the late Joseph Barrell ingeniously 
suggested that it may have been dunng the uplift 
of this mountain range it the end of the Miocene 
and beginning of the Pliocene that primitive m in 
originated As the land rose, the temperature 
wGwd be lowered, and some of the apes which 
had hitherto lived in the forest would be 

trapped to the north of the raised area As com 
paratively dry plains would there lake the place 
of forests, and as the apes could no longer | 
migrate southwards, those that survived must 
have become adapted for living on the ground 
and acquired carnivorous instead of frii^i\orous 
habits By continued development of the brnin 
and increase m bodily sire such ground apes 
would tend to become man 

Unfortunately, we arc slil! ignorant of fossils 
to test this hypothesis know from fragments 
of )aws, isolated teeth, and one limb bone that 
generalised apes as large as chimpanrtcs existed 
in Europe so far north as the Ktitudc of Oarm 
stadt until the end of Miocene limes but the only 

S ant ground ape, which many h ivc claimed to 
! an ancestrsl man wis found bv Dibeis m 
Java in deposits of much hter igc whu h m iv 
even be Pleistocene JPithcLanthrofu erectu^ is 
the Javan species is mmed is still known only 
a cranial roof, two mol ir teeth and a diseased 
thigh bone which bear many resemblances to the 
corresponding parts ot the cxisling gibbon and 
are tantalising in their imperfection 

It 15, howeser curious that almost the only 
traces of true man hitherto found with distim 
lively apelike rharaclenstits ire from Western 
Europe The imperfect skull md mandibU of 
datcAoni discovered by the late 
Charles Dawson it Piltdown Sussex ripnsents 
a man with the lowest ot dl known hum n bruns 
and with an ape like jiw in which i^pually human 
molar teeth are accompimed b> large lanmts is 
completely interlocking is in any ipe Hit 
massive lower jiw of K mt heidiiberg n 1 from 
Mauer, near Heidelberg still retuns much 


reminiscence of an ape m its retreating chin The 
fine skeleton of Neanderthal or Mousterian man 
described by Prof MarceUin Boule from La 
Chapelie aux Saints, France, combines more ape- 
like features in a single individual than are 
known in any existing man The Piltdown and 
Heidelberg fossils are shown by associated mam 
malian remains to date back at least to the begin 
ning of the Pleistocene perhaps even to the end 
of the Pliocene epoch Neanderthal man is later^ 
and IS ver) soon followed by typical modern man 
As to the actual age of these various remama 
in years or centuries there has been much dis- 
cussion but It must be confessed that on present 
evidence only vague guesses are possible It is 
true that Penck ind Bruckner have xnide some 
plausible suggestions as to the length of Pleisto- 
cene time based on their studies of the glaciation 
of the Alps Baron do Geer has also been able 
to ditc more precisely the retreat of the Pleisto 
cent ice sheet in Sc indin ivia by counting the 
annuil liyers in the mud which its fiood waters 
left behind It is impossible however with our 
present knowledge to correlite the isolated 
patches of Piltdown grivcl M luer sands, or 
civorn dc|>c sits with th( surf ict phenomena of 
distant ire IS ind it is doubtful whether this 
difiuults will ever be ovenomt 

Our kn)wl(dg< of the inccstrs of man has 
tndeel progussed much during recent years but 
iinfortun itclv it is mctssar> to depend on aeti 
dentil discoveries Systematic exploration seems 
to mi el with little or no result Mrs Selcnka 
made grt u md prolonged excivations in J iva in 
tht river deposits whence Pithec inthiopu^ wis oh- 
t lined without any success Ihe gicat sindpit 
at Mauer has been onlinuc uslv worked md most 
c irefulU w itchid smte the f imous jiw w es dis- 
^o^ered but with ul re oMring inv further tr ices 
of man I have worked haid in the Piltdown 
grivcl but for the last three sc isons I hive not 
found 1 irigmint of cither bone or tooth The 
reseirch needs much piticn c but we may hope 
thit is interest in the subit t is more widely 
sprt id a laigcr proportion oi lie iccidcntal finds 
rel ting to it will esc ipe dcsiruct on 


I Hr PRESENT POSfJION OF 

B\ Proi* Hic< 

D arwin assumed that species originate b} 
the gradual accumul ition of infinitesimal 
ordinarily invisible variations on account of their 
utility m the struggle for life iRe difficulties , 
mherent in this conception hi\e led to the theory [ 
of mutation, which supposes that the production 
of species and varieties proceeds by small but 
dtstinct steps, each step correspondit^ to one or 
more unit characters It is only after their appear 
ance that the environment can decide about their ( 
utility I 

The new theory reduced the time necessary for ' 
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the evolution of org mic life on earth to the luiuts 
deduced b} Lord Kelvin and others from physical 
and astronomical data It explained the appear 
ance of the numerous useless qualities of inimals 
and plants and eliminated the objection that the 
first almost imperceptible changes could scarcely 
have any beneficial significance for their bearers 
It developed the doctrine of two essential types 
of variability, which are now called fluctuating 
variability and mutability The first of these 
describes the small but always present differences 
among individuals of the same stock, whereas 
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^ Mcond it the way to which vanebes are known j 
to ftnse in horticulture and arboriculture 

Since the pij>iication of my book on the muta- 
tion theory (1901-3) numerous instances of — li 
tion have been observed by different investigators 

^ L well as among plants Half a | 

dozen species of CEnothcra, some types of 
Primula, the wdnut, the sunftower, Narcissus, 
Antirrhinum, Ligustrum, and many other in 
stances might be cited Among insects Morgan 
and his pupils have described more than a hundred 
mutations from the fruit fly, Drosophila Other 
cases have been studied by Tower for Leptino- 
tarsa, etc 

The production of new races of agricultural 
crops by means of continual selection constituted 
for Darwin one of his strongest arguments He 
showed conclusively that new species and varieties 
are produced in Nature m the same way as agri- 
cultural novelties But at that time the practical 
method was far from being clearly understood 
The work of Hjalmar Nilsson and Hays has since 
shown that selection may be conducted according 
to the principle of the mutation theory only one 
choice being necessary to start the whole new 
vanety 

It IS now generally conceded by mutationists 
that the initial change takes place in the produc- I 
tion of the sexual cells before fecundation From I 
this conception it follows that the chince of two 
similarly mutated cells to meet one another in 
this process must be very small, whereas crdin 
arily the mutated cells will combine with normal 
ones This must produce half-mutants, and these 
may, in ordinary cases at least, split off the full 
mutants after the same rules which Mendel dis 
covered for his hybrids Sometimes the half 
mutants will be distinct from their ancestors, as 
m Oenothera Lamarcktana rubrtnervts and 
erythnna and, therefore, will easily be discovered 
In other instances external differences may be 
absent, and only the unexpected production of a 
new type in about 30-25 per cent or more of the 
individuals will betray the internal change This 
explains the mass mutations discovered by 
Bartlett Such an indirect way of producing 
mutations by means of two successive steps seems 
to be very common in Nature, aud will probably 
afterwards prove to be the general rule 

Wilhs has made an elaborate statistical study 
of the appearance of endemic species, which he 
considers to be the youngest of ^eir region He 
finds that utility of the new characters cannot 
have had any part in their production, since it 


cannot be shown to have any mflueoce either on 
their first local extension or on their subsequent 
spreading over larger regions Wide ^reading 
is mainly the result of age, the oldest species 
having, as a rule, the largest areas Moreover, 
in comparing the diagnoses of endemic speoes 
with the differences among the mutated forms of 
such a group as the evening primroses one finds 
a close parallelism, showmg that our experimental 
mutations are quite analogous to the apeaes- 
producing steps of Nature 
Objections against the mutation theory have 
been made by different investigators Some 
systematists and palfeontolc^ists still adhere 
to the old view either wholly or only for speaal 
cabcs Biologists rarely attack the theory m a 
direct way, but mainly discuss the question 
whether the observed mutations are really the 
representatives of the species producing changes 
in Nature, as is claimed They assume that the 
splittings seen in our experiments are due to 
hybridism, and that every mutating species is a 
hybrid between supposed ancestors which pos- 
sessed the mutative characters as specific marks 
Ihis idea can scircely aid in simplifying the ques- 
tion since It puts the origin of the characters 
ired on to unknown parents Stenle varieties 
cannot produce hybrids, and therefore cannot 
originate m this way This fact seems sufficient 
to disprove the hypothesis In the case of the 
evening primroses this Mew has led to fantastic 
diagnoses of hypothetical ancestors, but even 
these fail to explain the facts observed in our 
cultures Morgan s hjpothesis of crossing 
over which goes far to evplain the splitting 
phenomena of the fruit fly, fails in its application 
to the evening primroses since here half mutants 
are the rule These must evidently be produced 
without the aid of that process Moreover, the 
heterogamous mutants have dominant characters 
which are handed down by the egg cells, and not 
by the pollen, instances of which are given by the 
mutations called lata, setniMans cana, Uqwda, 
and others of Oenothera I amarcktana Evidently 
these can never be explained by the assumption 
of a hybrid condition of the parent speaes 
Thus we sec that the broad arguments for the 
mutation theory are continually increasing in 
number whereas the criticisms are more and more 
directed against special cases They are concerned 
with the possibility of Experimental proof and with 
the htness of our material for further studies, 
but are not expected to invalidate the theory as 
such 


I HE PROGRESS 

By Prof W 

F rom the discoveries to which the Mendelian 
„ clue unmediatcly led, many hnes of research 
0X{b speculation are diverging These enterprises 
jbave still aims m lommon a fact which we 
tecogmae by including all under tbe one name, 
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OF MENDELISM 
Bateson, r R S 

. genetics for though various m their methods, 
[ all relate to the physiology of breeding, a depart 
ment of science the growth of which is a feature 
I of the period surve>ed on this occasion ^ 

I Stocktaking at the present moaient is, however, 
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not CAty Much of the new work is in an tn 
opient stage, and that which is the most attrac 
live of all— namdy, Morgan s effort to establish 
a close connection between c>tological appear 
ances and the results of experimental breeding - 
promising though it is, must be tried by tests on 
a scale far wider than experience of Drosophila 
provides before we are able to assess its vilue 
with confidence Whether the theory that the 
factors are arranged in the chromosomes, like 
beads on a thread, stand or fall, it has already 
served the purpose of a good theory It has 
fired the minds of many workers and has directed 
their inquines with manifest success Its weak 
ness lies first in the narrowness of the field 
studied, but besides this it is not yet wholly free 
from the objection that the subordinate and inci 
dental hypotheses are not altogether independent 
of each other 

Various as are the methods of attack the 
objects before us are sufficiently dear Among 
them the most important is a determination of 
the moment or moments at which segregation 
may occur To the solution of this problem 
most of the investigations contribute On one 
hand, we have the large body of facts consistent 
with Morgan s view that synapsis s the ciitical 
moment Were our outlook confined to animals 
we should scarcely hesitate to accept th it hypo 
thesis as satisfying the conditions but the pi ints 
gi\e no such clear answer Not only is an obvious 
somatic segregation leading to genetic di\ersitv 
of the parts not rare as in many varicgittd 

f ilants and plants which gue dissimilar forms 
rom adventitious buds but there is now a large 
group m which the male and female organs of 
the same plant differ in the factors which they 
carry Miss Saunders s stocks arc the classic il 
example, where the male side carries douhleness 
and cream plastid colour where is the ovules ire 
mixed in these potentialities Similar sex linkage 
as, following Miss Pellcw s use it may provision 
ally be called has been shown to exist in Petunia 
Campanula carpaitca Begonta Da'it^tt aid in 
certain forms of (Enothcra 

In all such examples segregation e innot be 
supposed to occur later than the constitution of 
the sexual organs Collins s experiment show 
ing that m bunaria the scales surrounding the 
male organs by their vegetative growth give nsc 
exclusivdy to male mosses is another ind \erv 
striking indication to the same effect The 
genetics of rogue peas point to i similar cm 
dusion in remrd to the distinction between the 
rogues and the t>pe from which they come In 
some way not yet clear the type elements are 
wholly or partially cxduded from the germ 
Imeage of the heterozygotes being apparently 
relegated to the lower parts of the stem Such 
facts raise a suspicion that considered as genetic 
machines, plants may be fundamentally distinct 
from animals, an idea already suggested bv the 
contrast between their modes of growth In the 
anipii J the rudiments of the gametes are often 
vlsiUy wopaxatoi at an early embryonic stage 
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whereas in the plant they are given off from 
persistent growing points Indeed, since Baur’s 
work with variegati^ chimeras, which led to his 
brilliant interpretation of Winkler s graft- 
hybrids this possibility has inevitably been 
present to our minds 

In knowledge of the nature of sexual difference 
many very substantial advances have been made, 
which have much extended the original discovery 
that sex depends on a segregating Mendelian 
factor in some forms the male, in others the 
female being the heterozygous member In the 
fowl femaleness is dominant and the hen u 
heterozygous in sex from which Morgan drew 
the interesting corollary that the henny char- 
acter of the Sebright cock is also a dommant 
Not only has this been proved experimentally, 
but he has lately shown that after castration the 
Sebright < ock icquires ordinary cock s plumage, 
much as hens do tn ovarian disease Perhaps we 
may regard the henny male as containing part of 
the large compound factor which normally con 
stitutes femaleness Conversely we miy inter 
pret the spurs frequently present in normal Leg 
hori hens as indicating that they have lost that 
part of the female factor which inhibits the growth 
of the spir Whether such transference involves 
actual detachment of chromosome material as 
Morgan s theory would demand is uncertain 
Nevertheless an approach to such evidence is 
provided by the extraordinarily interesting 
observation of Bnd|,es of a condition which he 
calls non disjun tion (ertiin crosses in Droso 
phila fa led to exhibit the normal sex 1 milation 
and unexpected terms ippearcd Bridges was 
able to show that in the fimilies which behaved 
in this w ly an extra sex chromosome sometimes 
occurred carried over as he imigines by some 
error of division Not improb ibly Done ister s 
fern lie proilucing struns of Abraxas grossulart 
ata in which evidence of an extra chromosome 
was found are an anilogous cise Patterson 
with great probability proposes a similar explana 
tion for the curious phenomenon which he has 
investigated in Copidosoma where by poly 
embryonic division of i single egg (almost ccr 
t unly) males females and inter sexes may 
result Fhe inter sexes seen by Kultner in 
Daphnii and those produced by J W Harrison 
with considerable regularity in some hybrid com 
binations of species of Gcomclcrs are obviously 
to be considered in this connect on and doubtless 
the sterile males accompanied by fertile females 
whch Detlefsen found as the normal produce of 
a species cross m Cavia will be investigated with 
such possibilities m view 

But though sex behaves m so many ways as 
a Mendelian allelomorph showing of course, 
frequent phenomena of linkage, it begins to be re 
markable that no case of crossing over in respect 
of these link iges has yet been established Were 
the sex chromosome ^ways mateless, this fact 
would fit admirably with Morgan's views, but 
since the x-chromosome not rarely has a nlate, 
a distinct problem is created As hearing on the 



216 


NATURE 


[November 6, 1919 


ttuse question, we have also to remember 
Tanaka observation that a certain linkage found 
in the male silkworm is absent in the female 

Another far-reaching discovery has been made 
by F LiUie When in horned cattle twins of 
opposite sexes occur, the female is sometimes 
stenie, being’ called a free martin We were 
inclined to interpret these twins as arising by 
division of one fertilised ovum, but LiUie, in a 
study of material from the Chicago stockyards, 
found that an ovum had dehisced from each 
ovary, and the twins were therefore originally 
distinct Moreover, he showed that in some m 
stances the twins have an actual anastomosis in 
foetal circulation We are thus driven to 
believe that the presence of a male embryo may 
influence — in cattle — the development of -i female 
embryo, poisoning it, m so far that the develop* 
ment of the generative organs is partially in 
hibitcd 

Many complex ^ases of mtcr*iction between 
factors have been successfully analysed 
Punnett’s ehbornte experiments on the colours 
of rabbits and sweet peas, Emerson s studies in 
Phaseolus ^nd several more such investig'itions 
are gradually laying a solid founds tion from 
which the mechanism of factorial determination 
may be deduced The discovery made by Nilsson 
Ehle, and independently by I ist that in some 
forms there irc several fictors with idenlual 
powers, IS anotlicr not ible idvance 

Controversy is proceeding respecting the divisi 
bility of factors When on s^rcgition either 
in the gametes of Fj or in liter generations in 
stead of two or three sharply difftrc ntiated 
classes of zygotes much intorgridilion occurs 
or when one of the parental types f uls to re 
appear, the result may be interpreted cither is 
snowing imperfect segregition or as in indication 
that the number of factors involved is very 1 irge 


The balance of evidence perhaps suggests that 
many factors can, and on occasion do, break up 
(as the sex factor almost certainly d^), some 
cmnmonly, others exceptionally, while others, 
again seem to maintain their individuality in- 
definitely unimpaired 

As b^ing on evolutionary theory, the new 
work leaves us much where we were Progress 
in genetic physiology has been rather a restrain 
tng influence The notion that Mendehan segre- 
I gation applies to varieties and not to species has 
been often refuted One of the most useful con 
tributions to this subject is Henbert-Nilsson's 
evidence respecting Salix hybrids Wichura 
believed himself to have proved that they and 
their derivatives are simple intermediates b^ween 
the parental forms and this statement, which 
has passed current for fifty ycai's, is now shown 
to be a mistake due to insufficient material In- 
terest also att tches to Castle s recent withdrawal 
of his conclusion that by continued selection 
certain Mendehan characters in rats could be 
modified an opinion which, though consistent with 
his own experimental work has not stood a 
crucial test We are still without iny uncon 
trovcrtible example of co-deriv itives from a single 
ancestral origin produang stenie offspring when 
intercrossed This, one of the most serious 
obstacles to all evolutionary theories, remains 
The hte R P Gregory s evidence that tctraploid 
Primul IS derived from ordinary diploid plants, 
c innot breed with them though fertile with each 
other IS the nearest ipproach to that pheno 
menon, but the <asc, thouj,h exceptionally inter 
esting docs not, of course touch this outstanding 
difficulty in any way 

Space does not suffice to enumerate the prac 
tical ipplicitions of gemtu scicme to tconomic 
breeding, of which some have already matured 
ind manv are well advarced 


TEl EGONY 

h\ Prof J ssak I w art IRS 


T ill belief in telcgonv is probably as old as the 
l>cliel in maUrnil impressions, so inlim itcly 
associattd with Jacobs breeding experiments re 
corded in the thirtieth chapter of the Book of 
Genesis In prehistoric times, when breeds of 
sheep ind cattle brought from the 1 ast by the 
Alpine race were crossed with the more rtccntly 
formed Furopean breeds striking new varieties 
would now md again ippear The ancient shep 
herds would doubtless endeavour to account for 
the diffirences between the cross-bred ofl^spring 
and their pure-pred ancestors, and later biologists 
would be called upon to decide which of the views 
of the ancient breeders were most worthy of sup- 
port 

The doctrine of the infection of the germ now 
known as telegony was more or less firmly hc- 
Ueved m by men of saence as well as by breeders 
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up lo the end of the nineti enth century Beecher, 
writing it the close of the seventeenth ctntur> 
says When a m ire has had a mule bv an ass 
and dfti rwards a foal b> a horse there art evidently 
marks on the foal of the mother having retained 
some ideas of her former paramour, the ass ** 
Agassi/ held that the ovary was so modified by 
the first art of fecundation that later impregna 
tions do not efface that first impression Similar 
views were entertained by Haller, Darwin, Hert^rt 
Spencer, Carpenter, Sir Everard Home, and 
others, and up to 1895, when I started my ewen 
ments, physiologists as a rule either admitted the 
possibility of the blood of a mare imbibing from 
that of the foetus some of the attributes whiA it 
had derived from its male parent ^ th^emter 
handing them on to offspring by a different sirCt 
or believed that some of 4 be unused germ plasm 
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of the first mate penetrated the immature ova and 
eventually took part in controlling the develop- 
ment of offspring by subsequent mates. 

Up to the end of last century Lord Morton’s 
experiments with a male quagga and a young 
chestnut seven-eighths Arabian mare were re- 

S arded as affording strong evidence of teleguny. 

[ence at the outset I decided to repeat as accur- 
ately as possible Lord Morton’s experiment Ihe 
quagffa teing extinct, a Burchell zebra was mated 
with Arab and other marcs belonging to different 
breeds and strains. The mares, after producing 
one or more hybrids, were mated with Arab and 
other stallions. 

In an account of my expi'riments, illustrated by 
numerous figures, published in the Transactions 
of the Highland and Agricultural Society of Scot- 
land for 1903, it is pointed out that, though, to 
start with, 1 believed there was such a thing as 
telcgony, I eventually came to the conclusitm 
that “ there never has been an undoubted instance 
of infection in either dogs, rabbits, or horses.” 
Though a full account of m\ investigations, by 
Mr, Hermon C. Bumpus, appeared in the 
American Naturalist (Dcremlx^r, iSqc)), and an ab- 
stract was published in the iqio Report of the 
United States Bureau of Animal Industry, it is 
related in a recent American work on e\olulion^ 
that the idea of telcgony “ rests mainly upon what 
arc known as the Pcnycutk cxi)eriments (Kwart, 
1899), the initial one of which was the impregna- 
tion of a mn re, ‘Mulatto,’ by a quagga, a species 


of zebra which is now extinct. The offspring of 
this union was the foal ‘Romulus,’ which abemed 
the quagga-stripcs of his father very distfnctly. 
Later, * Mulatto ’ was bred to a pure Arab stallion 
and her second foal also showed traces of stripes^ 
although by no means as distinctly as hig half- 
brother ‘Romulus.’ . . . Definite instances arc 
neither numerous nor well authenticated with the 
exception of the one in question, and even this 
may be due to some other cause.” 

It IS scarcely necessary to say that I am not 
responsible for the idea of telegonx- without going 
far afield, Lull might have discovered that the 
doctrine of “infection ” had been dealt with by 
Agassi/ and was csiKcially associated with a mare 
belonging to Ia>rd Morton — but it may be as well 
to point out that 1 used a Burchell zebra (the 
quagga had been extinct for nearly a quarter of a 
century); that the hybrid “Romulus," instead of 
being striped like his sire, approached in his mark- 
ings the very richly slripecl zebra of Somaliland; 
and that the two subsequent foals of “Mulatto ” 
were decidedly less suggestive of zebras than 
( pure-bred foals of <1 ncMr rcluti\e of “Mulatto’’ 
who had never even seen a zebra. 

In \c)jOy w’hen giving a course of Icitures in 
Iowa, 1 g ithered that the dfK trine of telegonv had 
few adherents iixAmciica. This view is supported 
b> a statement in the retenl woik b\ Jordan 
i and Kellogg* wlio “think it probable that the 
; phenomcMia called iclegony ha\e no real exist- 
' encc.’’ 


PROGRESS OF CHEMISTRY. 

By Sir Edward 'I'HORpr, C B., F.R S 


''"PHE half-ccntur} which has elapsed sinci the 

first issue of Nati kl has witnessed an 
extraordinary development of science in general, 
but in no department has it been more marked, 
or the changes more profound, than m chemistry 
Before dealing with the period over which the 
existence of this journal extends, it ma} not be 
uninteresting to indicate, in the broadest possible 
outline, the main features of progress in chemicdl 
science to which the growth we have witnessed 
during the last fifty years is in reality due. 

The opening years of the nineteenth century 
constituted a new era in the history of chemical 
science. The revolution initiated by Lavoisier 
and his associates — Morveau, Laplace, Mange, 
BerthoUet, and Fourcroy— was by this time 
accomplished, and its influence had extended 
throughout Eur<^ The French chemists, who 
emancipated chemistry from the thraldom of a 
false German doctrine, swept phlogistomsm mto 
the Umhus fatuorum of extinct heresies.^ The 
early years of that century saw the Mssing 01 
the more prominent adherents of Stahl’s phiio- 
aophy; of the English chemists, Priestley died 
la 1004, ftiy f Cavendish, wfho for some years 

* “ TTuMt “ (N«ir Vock: Th«MicflkUUaCoO 

NO. 2610, VOL. 104]’ * 


previously had ccMscd lo pursue chemkal inquiry, 
followed him six jears later 

Within the first qu.uier of the century appeared 
some of the most eminent of those who were 
dcbtmcd to consolidate the principles upon which 
the New Cliemistry was founded Dumas and 
Wohler were bom in 1800, Liebig in 1803, Graham 
in 1805, m 1807. Gerhardl in iHlb, Wurtz, 

Kopp, and Maiignai in 1H17, Kolbe and Hofmann 
in 1818, Pasteur in 1822, Alexander Williamson in 
. 1824, and Edward Krankland in 1825. But there 
j was already a generation at work the members 
I of which, although not specially distinguished for 
I their direct contributions to speculative chemistry, 

' yet served by their labours to strengthen the 
foundations upon which it is based ; among them 
were Wollaston and Davy, born in 1766, and 
' Gay-Lussac, bom in 1778. Berzelius, who was 
born in 1779, first published his electro-chemical « 
theory in 1837. A revolution scarcely less 
momentous than that of Lavoisier had, moreover, 
by this time been effected by John Dalton; tiie 
enunciation of the atomic theory in 1807-^ wholly 
altered the aspect of chemistry ; henceforth it waa 
brought within the domain m mathematics, and 
its laws and processes were established on a 
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quantitative basis It consummated a change 
which Cavendish may be said to have onginat^ 
It can be proved that Cavendish was cognisant 
of the principles underlying what we term the 

'law of constant proportion’ and the law of 
reciprocal proportion ' , that he foresaw that the 
facts embodied in these laws are at the founda 
tion of all quantitative analytical work, and that 
in his practice he implicitly recognised their truth 

In spite of the widespread political and social 
disturbance which marked the early years of the 
last century, a tide m the affairs of chemistry 
then set in, which, with periods of ebb and flow, 
reached a high water mark at the time this 
journal was founded 

The first two decades of the century not only 
witnessed the establishment of the fundamental 
laws of chemical combination and their rational 
explanation by means of the atomic theory , they 
also saw the enunciation of the raseous laws , the 
discovery and application of volUic electricity as 
an analytic agent, the isolation of the metals of 
the alkalis and all^ine earths the determination 
of the nature of the halogens and the discovery 
of many new metallic elements In 1802 these 
were only twenty three in number, as against 
sixty-thrce the present time They saw, too, 
the discovery of fulminating mercury and ful- 
minating silver 'icetylent tirbonic oxide, phos- 
gene — some of which have played a large part 
in the Grent War but which when first made 
known were regarded is mere chemical curiosities 
incipable of application This period also saw the 
invention of the miner s safety l^p and the 
creation of the gas-lighting industry —two new 
departures of which it is impossible to exaggerate 
the consequences, immediate and remote It 
witnessed also the discovery of isomorphism the 
enunciation of the law of Dulong and Petit, and 
the first synthesis, by W6hlcr, of an organic pro 
duct 

The third decade brought us Faraday and the 
discovery by him of tctrach]oreth>lene and per 
chlorethane the liquefaction of the gases the , 
isolation of benzene , the preparation of naphtha i 
Icne aulphonic acids and the formulation of the 
laws of electro-chemical decomposition It wit- 
nessed also the activity of Graham the promulga- 
tion of the law of gaseous diffusion, the recogni- 
tion of the basicity of acids and the constitution 
of salts the establishment of the doctrine of com 
pound radicals by Liebig and Wohler the dis 
covery by Dumas of chlorine substitution and the 
pubtii Uion of his theory of types It saw also 
the death of Wollaston and Davy, and the birth 
of Cannizzaro, Berthclot, Kckul^, and Lothar 
Meyer The early thirties are memorable, too 
•for the attempts made to regularise chemical 
notation and for the gradual adoption of the 
system of Berzelius 

Bgt, with the exception of the work of Graham 
and Faraday, the decade 1830-^40 is not particu 
kriy remarkable for British contributions to 
chemical science Although the volume of pub 
lished work was no doubt considerable, it was 
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not of the epodi-making order As Edmund 
Turner wrote^ "the era of brilliant discovery m 
chemistry appeared to have terminated for the 
present " Ihoughtful men deplored the condition 
of British science at this period, and thew were 
concerned at the general apathv of the public with 
respect to it One result of their action was the 
foundation, m 1831, of the British Assoaation for 
the Advancement of Science At the same tune, 
it cannot be said that Continental workers were 
much more active Apart from those already 
referred to, we find no noteworthy contribution 
to the theory of chemistry The extent of the 
retrogression in this country may be judged from 
the fact that at this time the num^r of com 
munications to the various societies, and to 
scientific periodicals dealing with chemistry, was 
not much more than half cn what it was m i8oa 

With the advent of the fourth decade there 
was a great awakening It was signalised by the 
discovery of the first of the organo-metalloid 
radicals by Bunsen in 1841 , the recognition 
of homology by Schiel in 1842, the early work 
of Pasteur on racemic aad, the synthesis of 
acetic acid by Kolbe , the dissociation of water by 
heat by Grove, the work of Frankland on ethyl 
j and zinc ethyl , the discovery by Wurtz of 
the compound ammonias and their synthetical 
formition by Hofmann, and the elucidation of 
the constitution of ether and the theory of 
etherification by Williamson This decade was 
further made ttiemorable by the creation, in 1841, 
of the Chemical Society of london, and by the 
foundation, in 184^ of the Ro> al College of 
Chemistry \t that time orgamc chemistry was 
scarcely studied m this country, and schools of 
practical chemistry were very few in number here 
English chemists who sought instruction in opera 
tive chemistry and m the methods of original 
investigation for the most part resorted to Liebig 
at Giessen or to Wdhlcr at Gottingen Liebig 
soon made his influence felt abroad, and his 
memorable Fnglish tour in 1842 gave a strong 
stimulus to the study of chemical science in this 
country One of its immediate effects was the 
foundation of the Royal College of Chemistry, 
with Hofmann, one of Liebig s most brilliant 
pupils, as its director 

Fhis was the first institution of its kind in 
Great Britain m which chemistry was studied for 
its own sake, and not merely as subordinate to 
other professional training Space does not per 
mit of any detailed account of its activities, or 
of the circumstances which led to its absorption 
into the School of Mines It is only necessary 
to recall the names of Warren dc la Rue, Abel, 

E C Nicholson, How Bloxam, Blyth, Price, 
Rowney, Muspratt, Mansfield, Field, Noad, 
Brazier, Medlock, Crookes, Spiller, Tookey, 
Church, Perkin, Groves Valentin, Vachcr, 
O'Sullivan, Duppa, McLeod, Reynolds, Gness, 
Holzmann, Martius, Geyger — among me most 
distin^shed of Hofmann’s pupils and coadjutors 
—to indicate the influence beigxerctaed on the 
devdopment of chemistry in Great Britain durti^ 



November 6» 1919] 


NATURE 


219 


the twen^ years of his residence amongst us 
That be should have been allowed to depart was 
nothing short of a national calamity 
As rmrds British contributions to chemistry 
during tms and the succeeding decade, the most 
noteworthy may be said to have emanated from 
the Oxford Street institution WiUiamson, how 
ever, was still active at University College and 
to tins period belongs Frankland's recognition, 
in 1851, of the principle dl valency The syn 
thetic colour inwstry originated in 1856 from 
Perkin’s discovery of mauve, and Hofmann him- 
self, with other of his pupils, contributed greatlv 
to Its development As regards other workers, 
notable contributions to chemical theory it about 
this time were Clausius s work on electrolysis 
DeviUe s studies on dissociation, Couper s con 
ception of atomic linkage, and the resuscitation 
by Cannizzaro of Avogodro 5 hypothesis and his 
demonstration of its suihctency at the memorable 
Congress of Karlsruhe in i860 The introduction 
of spectrum analysis by Bunsen and Kirchhoff 
belongs also to this epoch 

Nature was founded at a time of extraordinary 
development in chemistry Kekul^ had made 
known his fruitful conception of the constitution 
of benzene, and a host of workers, more particu 
larly m Germany, were exploiting with feverish 
activity the chemistry of the so-called aromatic 
compounds The synthetic colour industry re 
ceived a remarkable impetus by the synthesis of 
alizarin Newlands Imd already adumbrated 
Mendel^fT s great generalisation, of whv h the 
validity seem<^ to be established by the dramatic 
discovery in quick succession, of the new 
elements it had predicted 

During the fifty years of its subsequent exist 
ence this journal has recorded and made intelli 
gible to the general public every notable advance 
in chemistry It has witnessed ^cat and funda 
mental changes m the science New conceptions 
have ansen and time-honoured doctrines have 
been modified or altogether supplanted Chemical 
knowledge has been augmented by the inclusion 
of the theories of stereo-isomerism, desmotropy, 
the gaseous theory of solutions and free tons, 
and the Walden inversion It has had to note and 
desenbe the methods of liquefaction of all the so- 
called permanent gases, and it has seen the 


univefsai recognition of the principles, first indi- 
cated by Andrews, on which the change of 
physical state depends It has chronicled the 
I discovery of argon by Rayleigh, and that of 
i terrestrial helium, krypton, neon, and xenon by 
Ramsay It has seen the rise and progress of 
radio activity, the isolation of radium and its 
associates, and the discovery of isotopic elements 
I Lastly It h'ls seen a profound change in our con 
ception of the Daltonian atom as an indivisible 
cntit} and i strengthening of our belief 10 
the intimate connection between matter and 
energy 

Throughout the whale of its existence Nature 
has been true to the ideals which it established 
at its birth and h is been consistent!} faithful 
to the traditions it created It has insisted from 
the outset that national progress must be based 
upon new ideas and that the main source oi new 
ideas IS onginil research It has shown that the 
greatest practical realities of our time have 
originated from the search for truth that inven 
tion waits upon discovery — the most powerful of 
all agents of civilisation , and that new knowledge 
means new power Hence it has with a uniform 
insistence pointed out that it is the duty of the 
State, in its own interest, to encourage and foster 
research and to remove the hindrances which beset 
the pursuit of science and impede its progress 
Nor has its advocacy been based soleU on the 
lower ground of material advantage or on the 
fiet that original research has proved to be the 
source of new industries and of wealth — thit it 
creates employment and alleviates labour It has 
striven to show thit mental and moral progress 
have a scientific basis — that our knowledge of 
Nature and the universe our modes of thought, 
our enteru of truth our detection and avoidance 
of fallacies, are dependent upon that habit of 
mind we call scientific — i habit which can be 
cultivated and strengthened only by the study and 
pursuit of science 

It has a record of which it ma\ justly be proud 
By the manner m which it hib discharged its 
functions and fulfilled its obligations, it has earned 
the gratitude of all men of saence and it now 
celebrates its jubilee with the knowledge that it 
I has merited, and will receive, the unstinted appre 
ciation of lil true lo\ers of science 


CHEMISTRY IN THE MAKING 


B> Puoh Henry E 

q''HE period covered by Naiurf happens to be 
I- that which ]ust comes within my ken In 
chemistry, both pure and applied, it has been one 
of astounding progress and fulfilment Frank- 
bmd and I puNisbed our new method of water 
analysis — involving combustion in vacuo with the 
aid of the Sprec^ pump-~in the year of its 
bifth people then ran their sewage into a cess 
mt and drank«the water from an adjoining well 
Typhoid fever wa# nfe throughout the land 
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B icteriology was an unknown science I rank 
land s work on the Rivers Commission gave the 
nation a pure-water suppl, and contributed 
greatly to a complete sanitary system, in Bus 
respect placing us ahead of the world The 
systematic use of the Sprengel pump dates from 
our inquiry, Crookes afterwards used it in con 
structii^ hts radiometers. 

It IS noteworthy diat sulphuric anhydride was 
a laboratory curiosity at that time when I 
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prepared several pounds of it in Leipzig in the 
autumn of 1868 1 waft regarded with wonder 
Squire and Mebsel bi^an it% manufacture here at 
Savertown in 1873 it soon came into vogue 
especially in the alizarin industry During the 
war many thousands of tons have been used m 
the predict ion of propellants and high explosi>es 
I then Iso made the chlorhydrol SO^HCl in 
quantity, and suggested to my student friend 
Karl Kn ipp Liebig s nephew that he should test 
Its value as a sulphonating agent He sulphon 
ited benzene 1 took up the work afterwards 'ind 
first applied it to toluene so hying the foundation 
of the method now preferred in manufacturing 
saccharin 

In i8f 8 chemists were w'lxing enthusiastic over 
Mendeli'eff s gre it generalis'itmn broi ^ht home to 
us not only m his piper n the Ant aim but also 
by Lothar Meyer s well known book then recently 
published especially by Meyer s justly famed 
atomic volume curve At that date those ot us 
who could think in teims of system it c ir^anic 
chemistry were possessed by the view that the 
elements must bt compounds the periodic 
inter rel it onships were so similar to those m ini 
fc5t in homologous ind isologous series Soddy s 
isotopes the word is unnecessary ire 
simply the chemist s homolcgues fhat the two 
leads should he as like as the two Dromios- 
recent observation shows that they are percej* tibly 
different — s in no way surprising methane ind 
ethane ire all but indist ngu shable chemically 
we can ilso foresee isomeiic as well as homo 
logous pr m tries Now tint the primiries 
have been robbed of their position as atomic 
materials by the appearance on the scene of 
radium this view is proved to have been justified 
but none of us ever dreamt that they would come 
to be regarded as made of lumps of eleetr c ty 
still less ifiat we should ever dare to th nk of 
energy in terms of quanta or to discard the 
doctrine of the other in favour of one of relativity 

All my life I hive regretted the aloofness of 
chemistry from phys cs that the physcist shows 
so little real interest in chemistry It is a welcome 
finish to find him at list entering upon the fringe 
of our domain ind taking up our work though it 
IS a pity he < annot become one of us instead of a 
mere extrapolation probably it cannot w^ll be 
otherwise as the mathemilical habit cf mind is 
required for the new work and chemist and 
mathcmatKian are different natures Ours must 
be the task of digesting the material to the point 
at wdii h our mental enzymic machmery no longer 
suffices and that of the mathematician and 
physicist comes into play The two recent lec 
tures to the Chemical S^iety by Nicholson and 
Jeans — ^both astounding displays of eloquence and 
muiginattve power — arc demonstrative of the new 
departure If fifty years hence the new field be 
as ^lly grasped as that has now been whiA I 
aavr opening up in i8b8 Natcrf at its centenary 
vdt indeed have cause ter congratulate its readers 

In 1868 we were only beginning to write 
our symbobc system was barely stabi- 
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lised the unpoitance of Avogadro s theorem 
w<is but coming home to us, nuunly through 
Cannizzaro s insistence Structural constitutional 
chemistry was in its infancy Frankland s theory 
of valency — it is now clear that he included carbon 
m his scheme — and Kekule s benzene symbol were 
new weapons we were only begmning to inter 
pret isomerism in terms of structure we scarcely 
thought of position as its cause A vast edifice 
his been erected in the interval but the founda- 
tions are simple hrankland % postulates have 
but been supplemented by van t Hoff s extension 
of Pasteur s geometric conceptions What is most 
noteworthy is the surprising simplicity and suffi- 
ciency of the system 

Latterly we h ive begun to think in terms of 
solid strudure it is already clear thit the next 
idvance will come from the geometric crystnllo 
graphn side and having learnt to see through 
a brick w ill we are now beginning to peer 
diicctly into the molecular structure of crystalline 
solftls Low temperature phenomena have been 
probed to their depths cspeci illy in this co intry 
indeed we have seen i senes of important indus 
tries grow out of the work 

Ihc growth of our knowledge of method ot 
our analytic and synthetic powers has been mar 
vellous full use has been made of this develop 
ment by the m inufacturer so that we can now 
not only reproduce n itural colouring matters but 
match the rainbow 11 every tint Although British 
chemists cannot claim the credit of much of the 
matching they can it least rejoice m the fact 
that the foundations were laid in London — by 
1 araday s discovery of benzene in in Albe 

marie Street and by Perkin s discovery of mauve 
in Oxford Street and at Sudbury in 18^6 

It IS noteworthy that mauve was made in at 
tempting to synthesise quinine as we are not 
yet certain as to the structure of this alkaloid 
and in no way near to i method if producing it 
artificiiUy it is clear that even now our powers 
of interrogating and copying Nature arc but 
limited remarkable as our progress has been 
she yet defies us m m my directions We stand 
ashamed before the unassuming case with which 
she fabric ites starch from glucose underground m 
the dark indeed cane sugar starch cellulose 
and not a few other compounds of pnmary im 
pirtance in. still to be ranged with the Delphic 
master cs 

But whilst on the organic side we have 
secured i wonderful m istery ind the odds m 
favour of our struclural conceptions ire many 
thousands to one beciusc we hive been able to 
ring the changes so often with success on the 
inorganic side almost complete ignorance pre 
vailsh- because we have not been aWe to ring the 
changes Thus we cannot say with any approach 
to certainty what is the structure of so simple a 
substance as sulphuric acid In this and similar 
cases probably the clue will come through X rays 

On the biological side the advance has been very 
great and it can no longer be, said wtl^ truth 
mzt Thierchemie 1st Scbrnierchemie 
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Pischer’i expression, but physiologtsts are still 
far from being* sufficiently spooled in our science 
and progress has been chiefly due to men such 
as Fischer, who have had sympathy with 
biological problems and been alive to the 
fact that It IS desirable to walk before runmng 
It IS strange that few chemists have biologK^ 
leanings — but the biological is still further re 
moved than the chemical from the mathematic'U 
habit of mind 

The chief feature of progress in later years has 
been the ongrowth of the physicil school This 
has had both its advanttges and its disadvantages 
— ^for whilst we have been led to widen our vision 
and increase our grip on the philosophy of our 
subject we have lost in manipulative skill as we 
have given inadequite attention to the develop 
ment of method and technique This probibiy is 
one of the chief causes of our compar tttve failure 
on the industrial side Though based on analysis 
chemistry is mainly a constructive practical 
science our success has been in proportion to 
the extent to which wc have been able to confirm 
analytic by synthetic results The man who does 
always gets ahead of the man who doesn t— of 
the man who merely seeks to explain though the 
latter is often more useful than is supposed m 
controlling practice Still it is because fingers 
and artistry come first m the practice of 
chemistry that the chemist proper is not and 
cannot often be a mathematician The superior 
V due of the preparative side has been so brought 
home to us during the war that it ts to be hoped 
that full ittention will now be given to its 
development 

Our ill balanced bookish sjstem of examina 
tions is one of the main causes of the incomplete 
practical training chemists have received of late 
years we have jet to teach the real value of books 
that they are meant for constant reference to 
force students to memorise them is the worst of 
policies thoughtful dextrous fingers and know 
ledge of materials are the chemist s chief needs 

Much progress has been made on the physical 
side, m correlating properties with structure 


Also ^eat attention has been paid to the probtems 
of solutions unfortunately the men who have 
dealt with this latter side of chemistry have not 
been working chemists — in fact, scarcely chemists 
at all — and the pseudo-mathematical treatment 
they have introduced has often savoured far too 
much of dogma The result has been to introduce 
an unscientific partial habit of mind into our 
subject We ire strangely behind in having no 
proper accepted theory of chem cal change in 
general Our elementary text books too are 
behind the times full of half truths and super- 
hci il whe n not m iccurato there is no lack of 
detiil but little philosophy and still less logic 
( hcmis1r\ is the m st fundam nt 1 of the sucnces 
the one by means oi winch it is done possihU to 
leach the pimupks and pr ctice if scientific 
melhi d in ihiir entire t> nd \cl chemists are 
rirtl} triiie<J Ir be m tors of mtfh d 

lo mikc chemislrN a trulj phil s phical 
scjtnct for the j^uidan t of sluHrnts wc need a 
min of jjiint mind well sersed in prarti e who 
will survey and wcij^h the f cts and ^ivt sym 
pathetic f onsider itnn to dl hypotheses then 
summarise the situition in hu id and simple 
terms which all can und rstand Iitzgcrdd was 
i man < f the type 1 have in mind 
Certainly the progre s m ide during the fifty 
years is astounding the extent of our c llective 
knowledge is extraordin iry But we must be on 
our f^uard — there are too many bits t f chemist 
ibout the most pretentious member )f the 
species IS of modem invention t ie research 
chemist No ehemist is i chemist who is not 
fully imbued with the spirit of inquirj Not i 
little of the work that is now called rest irch is 
I of a trivial character the majority irc incapable 
of original effort ind far mere c ireful direction 
of advanced work is required If care be not 
taken research will become a word of re 
proich The effort of the future must be to 
produce the whole chemist — the man who will 
know his subject ind be ever r ireful and modest 
both in word and deed being possessed by 
scientific method 


THE DISCOVERY OF CHEMICAL ILLMLNIS SINCE 1869 

Bv PROt H B Dixon IRS and H Stt-ihlv M Sc 


A GI VNCfc. at the history of the chemical 
elements reveals the fad that no fewer th in 
fifty three of them were recognised so early as 
i8i8 and since that time some thirty more nave 
been discovered The search for new elements 
between i8i8 and 1869 represents an empirical 
pre^framme without considerations of marked 
theoretical interest and the investigations were 
directed more particularly to an examinition of 
minerals The chief results were the isolation of 
new metallic elements, and the work of the great 
maater Berzelius, stands out pre-eminently 
during this period, and his quantitative work 
surety paved the way for future msestigations 
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The later period extending over the past filty 
jears marks out i new eia in the history of the 
chcmicil elements inismmh as it opened with 
the discover) of the penodieit) of the dements m 
connection with their atomic weights The 
elaboration of the system in its find form was 
due to Mcndel^ff in 1869 although Ncwlands 
had foreshadowed such i system in his law of 
octaves 

Mendclecff s system had i profound effect in 
bringing about ridical changes in respect of the 
atomic weights of certain elements notablv beryl 
hum uranium and indium and in affording pre 
dictions of the existence and properties of new 
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elements which were ccmfirmed with astonishing 
exactitude in the cases of scandium gallium^ and 
germanium 

Another factor which played an important f 6 U in 
the development of the chemistry ox the elements 
in the early years of this period was the appltca 
tion of the spectroscope by Bunsen and Kirc^off 
to chemical analysis when by 1 comparison of 
the bright lines in the spectra of the vapours of 
metallic elements with the dark lines in the solar 
spectrum they showed that many terrestrial 
elements exist in the sun During the Hst two 
decades the interest in spectroscopy has revived 
ind much of the valuaUe information which we 
now possess of the intra atomic structures of the 
elements is due to the remarkable developments 
in the construction of diffract on gratings and in 
particular the concave gratings of Rowland 

Notwithstanding the great possibilities for 
research opened up by MendelccIT s periodic table 
the latter remained only slig^htlv modified until 
1S93 ^hen a period or rapid development and 
continual progress began Hie later discoveries 
With regard to the chemical elements fall in a 
remarkable way into three distinct groups llie 
rare earths the inactive gases and the radio 
active elements and t is to be lamented th it the 
pioneers in the two hrst named groups have 
passed away 

Much of our knowledge of the rare e irths s 
due to the late Sir William Crookes who was 
the first to idvancc the conception of the meta 
elements t e elements which show great resem 
blance to eich other md have many physical and 
chemicil properties in common and in conse 
quence ire not easy to sep irate Such in a few 
words sums up the chief char ictenstKs of the rare 
earths which have found so far only a tempoi iry 
resting pi ice in the periodic table Apirt from 
their purelv icad mic interest and tht high dei,ree 
of accuracy attained in their separation the rare 
e irths have found impoitani technical apphciton 
os cataljlic igenls md in the manufacture of the 
modern me lade^cent mantle Our knowledge of 
them however remains in many respects i m 
pletc 

Of the second group the nictivc g scs we 
possess a mire complete historv of their 
chemistr> due in no sm 11 me sure to the brilliant 
achievements of lord Ravk gh md Sir ^iilliam 
Ramsij who were the hrst (1S94) to char ctensc 
the inert gis irgon n the atmosphere and so 
confirmed the almost forgotten work of Caven 
dish more thin a century befoto The discovery 
of helium m cleveite by Ramsay followed shortly 
after that of argon his attent on had been 
directed by Miers to Hillebrand s discovery of 
nitrogen in the mineral urinmite — and gas con 
taming miner lU seemed to be a possible store 
house of condensed argon He sought for argon 
anjj[ found helium the presence of which m the 
sun 8 atmosphere had been detected by Lockyer 
twenty five years before 

The proof that helium was an inert monatomic 
gas liM argon led to many ^peculations as to 
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the position of these new elements m the penodic 
system Ramsay predicted the existMoe of 

another inert gas between, and forming a triad 
with, helium and argon having an atomic weight 
between that of fluorine (19) and that of 
sodium (23) and he and his fellow-workers 
deliberately bunted for the missing element They 
found it m the atmosphere but oesides the gas 
they sought — neon (20) — they also isolated the 
heavier elements krypton and xenon All the 
inactive gases are colourless they form no 
chemical compounds ind are monatomic They 
have definite boiling pomts give charactenatic 
Geissler tube spectra, and occupy a unique post 
tion in the periodic table — the neutral points m 
Crookes s descending figure of eight 

The last group of elements to be discovered 
include the remarkable and interesting senes of 
radioactive elements which originated m the dis 
covery of radium bv Mme Curie in 1898 The 
development of this field of research has produced 
a profound cifcct upon chemical theory and given 
us entirely new conceptions of the structure and 
nature of the atom foremost among which is the 
nuclear atom proposed by Sir E Rutherford and 
recently modified by Prof Bohr 

The chief interest of the radioactive elements 
centres round two elements of highest atomic 
weights uranium and thorium which are con 
tinuall> decomposing into a scries of other 
elements at definite rates over which we have at 
present no control These new elements in a 
similar way undergo spontaneous changes into 
still another series of elements Accompanying 
these changes in both cases there is a high speed 
emission of three distinct kinds of rays now 
designated the a jB- and y rays rcspec 
tively 1 he first mentioned have been identi 
fed IS clectricall> chaigcd atoms of helium and 
It IS now believed that all radio elements are built 
up of lead and helium a conclusion reached by 
Rutherford ind others and thus after the lapse 
of a century the hypothesis idvanced by Prout 
(i8is) concerning the existence of a primordial 
substance m ikes a reappearance n modem guise 

The majority of the elements formed m the 
transformations associ ited with uranium and 
thorium (which arc the progenitors of a long line 
of descendants) have not as >ct been obtained in 
a pure condition and are characterised at the 
present time solely in connection with radioactive 
properties Two substinccs radium and niton 
the gaseous emanation from radium — have been 
definitely described and their atomic weights and 
positions in the periodic table fixed Niton 
belongs also to the group of inactive gases its 
existence is transitory since the gas disappears 
after a few days during the course of which 
radioactive dismtegration takes place Its atomic 
weight being 222 four units less than radium 
the difference is attributed to the loss of a helium 
atom from radium 

Based on a consideration of their researches, 
Rutherford and Soddy have %{rmulated a theory 
of atomic disintegration (X90S) In connection w|th 
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which Soddy has recently introduced the term 
tsotopef by which he defines very dosely rdated 
dements which are chemically inseparable but 
have different atomic weights The separa 
bility of isotopes by chemical methods his recently 
been confirmed by Richards and his co workers 
who found that the atomic weight of lead obi lined 
from Australian carnotile (containing uranium 
lead) was unaltered even after the nitrau into 
whi<^ the lead was converted had been subjected 
to more than a thousand fractional cr\stallisa 
tions Furthermore Richards has determined the 
atomic weight of uranium lead and the number 
found (ao6o8) is less by as much as o 25 per cent 
than that of ordinary lead which differs from it 
in other physical properties involving weight It 
IS possible ^at lead descended from llioriuni (^08) 
and lead descended from uranium ('»o6) hue 
enough in common to be each c tiled lead but 
arc vinetics or isotopes of the same element 
common lead (207 2) being i mixture ot the 
two 

We m IV conclude therefore that in radionctive 
substances there is a continual transformation of 
one element into another of lower atomic weight 
such transform ition ( ipparentlv quite indtprndent 
of temperature and external electrical conditions) 
being accompanied by the liberation of enormous 
amounts of energy compared with which the 
magnitudes of energ> of chemical reactions f idc 




to insignificance Has the earth passed through 
Its element building epoch 1* Instead of spinning 
for ever down the ringing grooves of change^’ 
are we mounting backwards up the spiral as our 
larger empires of m itter disintegrate into smaller 
and perhaps more stable states 

Just as the beginning of the list half century 
w IS marked by the epoch m ikmg discovery of the 
periodic system of the elements so in effect iv the 
close of It m rked with another namelv 
Moseley s discovery of the atomic numbers of the 
elements the import ince of which we have as ^et 
scitcelv realised 

Ihe atomic number of in dement is sugj^ested 
by van der Brock dcln cs the place number oc u 
picd by the element in the periodic * ibk and at 
the same time s the number of elections in the 
atom or nude ch irj,c of it Most Ie> how ed 
from 1 spectrose pi examination of the fre 
fjucneies of ch irartcnsi c \ri\s emitted when 
\ ri>s bombird anticatl >des ol vinous met ds 
that the squire rools (f the trtqucneics are pro 
portional to the atcmie numbers The litter ir^ 
known foi all elimcnls up ic uranium thus 
hydrogen one helium two lithium three and so 
on until finally urinium c) and the am malies 
which appe r in Mendel^tff s table disappeir as 
in ill cases the correct chemical order is mam 
tamed The itomir numbers appear to be even 
more fundament il than the atomic weights 


PHYSICAL CHEMISTRY— PAST AND PRESENT 


By Prof J C 

T HI cultivation of the bolder lands between 
the various sciences so actively prosecuted 
m the last few decades has nowhere ltd to more 
notable results than on the frontiers of nhvsics 
and chemistry This particular held of invesliga 
lion covering phenomena in some measure com 
mon to both these sciences has gradually taken 
shape and has attricted crowds of workers keen 
to apply the exact methods of physics to the 
wealth of problems and material presented by 
chemistry With the passing of the NC'irs 
physical chemistry has uitimatdy emerged as 1 
definite branch of natural knowledge full of in 
tnnsic interest, but comprising also much that is 
of value for other sciences 

Fifty years ago the foundations of physical 
chemistry had to some extent been already hid 
Faraday^’s experiments on electrol}Sis and the 
liquefaction of gases, Graham s observations on 
gaseous and liquid diffusion, and Hittorf s in 
vestigations of electrolytic migr^ition had been put 
on record, although in some cases notably the 
last-mentioned, the full significance of the work 
was not to be realised for many years to come 
Avogadro s hypothesis and the kinetic theory 
were also before the scientific world, and the 
Brownian movement of minute particles 
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suspended in water ckslmed ultimatclv to figure 
so pDniininlly in the phvsicil themistrv of recent 
}eirs had bten not onlj recorded but for the 
time forgotten 

During the period m which Naiirl first ap 
peired new methods of inveslit^aiing chemical 
change and new con options of cl omislrj s a 
quantititivc science were being dt\ eloped The 
work of Hircourt and hsson of Ouldbcrg and 
Waage on the action of mass as a factor m 
equilibrium and velocity as well \s Horstmann s 
appheauon of thermodynamics to chemistry m 
augurated a new epoch with which in both 
directions the name of van t Hoff was afterwards 
so brilliantly associated It was van t Hoff who 
put the science of chemical dynamics on a secure 
I experimental baMs and thus prepared the wav 
for a rational studj of catalysis a particular 
oevelopment of vital significance for the growth 
of important chemical industries It represents 
art of the contribution which physical chemistr} 
as made to the advance of chemical knowledge 
from the purelj descriptive to the rational and 
quantitative stage 

Appreciable progress towards the recognition 
of physical chemistry as a distinct bran h of 
knowl^ge resulted at a somewhat later date» 




224 


WATURE 


[Noveicber 6, 1919 


from van t HofF a study of osmotic pressure, and 
his extension of the gas laws to solutions This 
remarkable work wis followed, at a short interval, 
by Arrhenius s hypothesis of electrolytic dissoeia 
tion a conception that his left its mark deep on 
the physiro chemical research records of the past 
thirty jeirs This hypothesis has been the guid 
ing principle in countless investigations ind 
ilthough It presents diflicultics not yet satis 
factorily solved, and appe irs to require modifica 
tion m some re pccts notibly in regard to the 
r^le of hydntion it holds the ground to diy is 
the most acctptiblt and intelligible interpretation 
of the properties of electrolyte solutions The 
history of the electrolytic dissociation theory may 
be fairly described in Larmor s words in the 
L ise of every successful scientific theory the time 
must come when its hrst easy triumphs become 
t xhausted and wh it prominently confronts the 
investig itor are its outstanding defects and diffi 
culties Such IS the present pcsition 11 rogird 
to the ionisation theory ^d during recent yetrs 
there has been i concentr ition of effort on such 
outstanding problems as the pplintion of the 
miss lelim Hw to strong cicctiolytes the cat a 
lytic ution of 10ns ind the differences existing 
between the \alues of the lunisition riiio deduced 
lor one and the same clectrohle by the osmilic 
and conductivity methods rcspeitiveh 

rhe dec'ide in which the theories of v n 1 Hoff 
and \rihenius were propounded siw Iso the 
establishment of the first jiurnil e\clusi\tlv de 
voted to the re ord of ph\sj ( (hcmical rese ireh 
The first number of the j^lUs hrtfi fur phystk 
ilt^che ( fumie ippeartd in 18H7 md nn 11 spec 
non of the early volumes revt ils the evtnordin iry 
variety and attricUveness of the problems that 
were being ittaeked under the a^gis of the new 
scienec ind on the more definitely quantit itive 
lines for which this br inch of chemistry st tnds 
It was not long before the mfiucncc ol physical 
chemistry began to bt apparent beyond its own 
borders in a renai^eencc of inorganic chemistry 
which continues to the present dav Imfiortuit 
re icltons between well known substan es re 
garded as completely worked out have been ex 
plored afresh in the light of physico chcmic il 
principles ind have yielded an extraordinary 
amount of valuable quintitamc dita In this 


connection 6ne might refer to the phase rule and 
its practical utility in connection with the con 
ditions of existence of salt hydrates, tihe constitu* 
tion of alloys and various technical problems 
Prominent amorg the later developments of 
physical chemistry has been the examination of 
matter in a condition csoarser than that corre- 
sponding with the molecular state The study of 
mechinical suspensions, and the investigation of 
colloidal solutions with the aid of the ultramicro 
scope have opened up a whole new world of 
f iscinating phenomena and bridged the gap 
between the visible pirtide and the molcc^e 
Perrin s epo^h making count of the particles at 
different levels in a vertical column of a 
mechanical suspension and the evaluation of the 
Avogadro constant which follows therefrom hive 
notably extended the validity of the gas Iws 
and supplied at the same time definite qusntita 
live proof of the molecular movements postulated 
by the kinetic gas theory Of extraordinary 
interest also in this conned ion is the fact that 
purely physical evidence based on the atomic 
chancier of electricity and depending on 
meisurements of the elementary electric charge 
gives strong suppr rt to the Avogidro conception 
At the present moment fresh me ins of attack 
ing the still unsolved problems of the physico 
chemical held are be ng developed Planck s 
qu intiim theory f >r cx implc coupled with such 
expenmentil work is th it on the heat cipaiity 
of solids at low ttmicrilures md on the origin 
and relationship of spectral lines appears likely 
to ha\e a notable influence on the fulmc of 
phvsicil chcmistrv The thorough investigation 
of colU ids along physuo hemic 1 lines which 
IS ict vcly proceedini; today premises to throw 
light on many problems which art of interest not 
only from the purely scientific point of view but 
ilso to the industrial chemist Thi sislci s icncts 
loo are vitilly concerned in thi ixploitation of 
this field and indeed the physic d chemist of 
todiv may punt with legitim ite pride to the 
f let that the principles of his science are welcomed 
by the metallurgist the physiologist the geo 
legist md others as \ iluable aids in the cluctda- 
lion of ther respective problems This cver- 
widening influence is the guanntec of the future 
\itilily cf ph\sical chemistry 


IHF INFLULNCL OF INVESIIGATIONS ON THF ELFCTRICAL 
PROPFRTIi S OF GASib ON OUR CONCEPTIONS OF IHE 
SIRUCIURF OF MAFIFR 


Bv Sir J J Thomson 

I M^oikers in bcienrc owe much to NAURt 
jnd 10 I am glad to comply with the request 
of Lditor to wnto a few word^ on the progress 
of some branch of ph}Sics in the fifty years since 
Nature was started I shall confine myself to 
the effedt which results obtained by investigations | 
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on the electrical properties of gases have had on 
our conceptions of the structure of matter and the 
potentiality of further appbcations of tbqse results 
to increase our knowledge -»f physical and diemical 
problems In these investigations we stu^ atoms 
and molecules when they are cAKiged with dectn* 
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City, and the success which has been obtained is 
due in the main to the fact that the methods by 
which we can detect the existence and follow the 
behaviour of these charg^cd particles are almost 
infinitely more powerful than those which are 
available when the particles are uncharged We 
cad by the aid of their charges detect the presence 
of a few thousand atoms, uhile the most delicate 
methods of chemical analysis will scarcely detect a 
million million Again, when an atom or molecule 
IS charged we cm by acting upon it by electrical 
forces increase its energy a million fold, and thus 
enable it to produce effects by which its presence 
can be detected We obtain m this way very 
powerful and accurate methods for me isuring 
some of the fundamental constants issociated 
with atoms and molecules Wc know now, for 
example, with great precision the masses 
of the molecules of the different gases we 
owe this to the study of their tlcctncal 
properties 

Again, the study of the positive rays has shown 
that all the \toms of in element have to a very 
high degree of ipproximation the same mass and 
has disposed of the idea th it the atomic weight 
only represented in avtrigt value taken over a 
consider ibic range I he positive rays too have 
demonstrated the existence in most gases of both 
atoms and molecules not only hwc they shown 
that atoms exist they hive also proved the inde 
pendent existence of the r idicles of organic 
chemistry such as LH, CH^ CII, These ri>s 
will, I think in the future pliy a consider iblr pirt 
in the detcrmin ition of the itomit weight of those 
elements which cm exist in the giseous form, as 
they furnish a method which is independent of im- 
purities and can distinguish lietween isotopes 
should such exist The riys provide a powerful 
methf d for detecting new lU mints ind (< mpounds 
as thty dtmind only an inhnitcsimal imount of 
mater III and the itomic weight of the new body 
can be calculated at ome from the position of its 
line in the positive riy spectrum \s a side issue 
the ri}s show the complexity of the conditions 
when electricity passes through compound gisis 
I have found cises in which there were as many 
as thirty seven different types of positive c irners 
at work simultaneously 

The convection of negative electricity presents i 
rem irkable contrast for one of the most striking 
results of the study of thfe clectiical properties of 
gases IS that at very low pressures the carrieis of 
negative electricity are not atoms or molecules but 
electrons, the mass of which is only about 
1/1700 of that of the smallest known atom that 
of hydrogen these carriers are unaltcied i- 
acter whatever changes may take phie in the 
nature of the gas through which the electricity is 
passing These electrons can be obtained from 
atoms of every kind, so that they form an integral 
part of the normal tftom The number of clec- 
tfops in an atom which are not ffxed too rigidly to 
be shaken wheQ struck by R6ptgen rays has been 
determined^ and it has been found that the number 
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of such electrons in an atom of any element is 
equal to the atomic number of the element The 
positive riys show that the atoms of elements 
other than hydrogen which occur in these rays 
must contain more than one electron, for atoms 
which have lost two or more electrons are a com 
mon fcitun in these ra}s mercury atoms have 
been observed which have lost as many as eight 
electrons The speed which the electrons may 
ittain IS verj gre it some of the electrons emitted 
by radio ictive substances (the i 3 rays) travel at a 
speed only a few per cent less than that <rf 
light 

The source of the m iss of the electrons is in 
tcrcstmg It wis known before they were dis 
co\ered that a charged bodj hid in virtue of its 
charge a 1 irgcr mass than in unch irgcd one, the 
difference increasing is the size of the body 
diminished The result it that lime looked very 
academic as even molt rules were far too lafge 
for the effc ct to be appreri ible the result became 
of practic il import incc whi n electrons (the linear 
dimensions of which ut only about one hundred 
thousandtii part ol those of \toms) were dis- 
covered and the experiments indicate that the 
whole of the mass of an electron is due to its 
rh irge M iss of this 1 ind depends upon the 
velocity and becomes inhnitc when the velocity 
IS th It of light T he m iss of the electrons iccounts, 
however for only a minute fr i tion of that of the 
itom of which they form i part 

Since we know the number of tlu Irons in an 
atom the prohhm of finding the structure of the 
Horn is th it of finding the configurition of these 
electrons when the) aic in equilibrium under their 
mutual repulsions ind whate\cr forces may be 
exerted upon them b> the positive chirgcs The 
solution of this problem would give representa- 
tions of the structure of the itoms of the various 
ekmtnts Thi consideration ot thf positions of 
equilibrium whin two such atoms of the s ime or 
different kinds arc brought near tigether would 
Itid t > clcir vuws IS to wh it consututes chemical 
combin ition and the ci nditions undti which it is 
possible Ihis IS one of the probh ms which call 
most urgently for solution It must be noticed, 
however that we cannot explain the properties of 
the atoms of the elements by a system of positive 
ind neg itivo point charges exciting forces varying 
inversely is the squ irc of the distance These 
would not give rise to systems of itoms sharply 
limited to definite md distinct t) pcs but lo systems 
passing continuously from one type to another 
To get the requisite definiteness in the model atom 
we must inlroduie some other condition such, for 

omtxlf oe fHnf ftip frtrr*n nrtcifiv* 

ind negative forces is not alw lys an attraction 
varying inversely is the square of the distance, but 
that it changes from attraction to repulsion at defi- 
nite distances (such distances giving a length to 
measure the size of the atom), or we may assume 
some condition such as is imposed by the quantum 
theory which rules out all but a small fraction of 
the solutions otherwise possible 
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RADIUM AND THE ELECTRON 

By Sir Ernest Rutherford F R S 


W HEN we view m perspective the extra 
ordinarily rapid prepress of physics during 
the last twenty five years we cannot fail to be 
impressed with the grcit signifio ince to be 
attached to the discoverv of \ ravs by Rbntgcn 
in 1895 not only from its intnnsit ntercst and 
import'inct but also from the marked stimulus 
It gave to investigations in se\tr Id rections In 
fact this discoverv marks the boj;inning if a new 
and fruitful epoch in ph>sicnl science in which 
discoveries of fundament 1 mport nee have fol 
lowed one another in almost unbroken sequence 
It dots not fall within mv province to discuss 
the great advances in our kn wltdgc that have 
followed the close stud) of this penetrating tvpc 
of radiation but to indicate I am ifr id very 
inadequately the progress in two other directions 
of advance which were opened up by the discovery 
of X rays and have revolut nisc J our ideas of 
the nature of electric ty ipd the co istitution of 
matter 

Following Rdntgen s d set very attention was 
concentrated on two aspects of the problem On 
the one side it was thought that the excitation of 
the X rays might be connected with the phos 
phoresceoce set up in the glass c f the discharge 
tube by the impact of cathode ra)s and expen 
ments were consequently m idt by sev^•ral ob 
servers to test whether substmccs which phos 
phoresced under ordinary lij,ht emitted a type of 
penetrating X rays By a tortun ite combination 
of circumstances H Becquercl in 1896 tried the 
effect of a phosphorescent ura u im s It and this 
led to the discoverv of the emission of a penc 
trating type of radiation and thus laid the 
foundation of the new science of radioactivit) the 
further development of which has been attended 
by such momentous consequences 
On the other side the problem of the nature 
and origin of the X ra>s led to a much closer 
study of the cathode rays and to the definite proof 
as Sir William Crookes had long before surmised 
that the cathode rays consisted of swift charged 
particles of mass small compared with that of the 
hydrogen atom It was soon shown that these 
corpuscles of small mass or negative electrons 
as they arc now termed could be *ct free by a 
variety of agenaes by the action of ultra violet 
light on metals and copiously from glowing 
bodies while they were ejected with high sp«d 
spontaneously from the radioactive bodies 
The interpretation by Lorentz of the Zeeman 
effect in which the spectrum lines were displaced 
by plaang the source of light in a magnate field 
showed that electrons of the same small mass 
were present in all atoms and that their vibrations 
constituted visible light Sir T J Thomson early 
pogited out the significance of the electron as one 
of the units of atomic structure and its importance 
in the mechanism of ionisation in g ises and the 
rapid groutn and acceptance of electronic ideas 
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owes much to his work and teaching An im- 
portant stage m advance was the proof by Kauf 
mum that the mass of the electron was entirely 
electrical in origin Sir J J Thomson had shown 
in 1881 that a chaigcd particle acquired additional 
or electrical mass in virtue of its motion The 
van ition of mass with speed has been shown to 
be in accord with general theor> but is in best 
agreement with the formula based on the theory of 
relativity It would be of great interest to com 
pare theory with experiment for the hi(^hest at 
lainible speed of the electron from rad urn which 
15 SO near to the velocity of li^ht that the vana 
lion of mass with velocity s verj rapid 

The proof that the electron w is a disembodied 
atom of negative clcctricitv was a great step in 
advance in eicetr cal ideas Inform ition as to the 
nature of pcs live elcctncitv is far less precise and 
definite for no positive electron the ^uitcrpart 
in mass of the negative elcctrii his ever been 
observed In all experiments with positive rays 
and with radioactive transformations where tne 
processes are very fundamental in character n> 
positive charge has ever been found associated 
with a mass less than th it of the ttom of 
hydroj^en hile it is well to keep an open mind 
on this fundamental question the evidence as a 
whole suggests that there is an essential difference 
in mass between the earners of positive and nega 
tive electricity In fact such a difference seems 
to be essential to fit in with our knowledge of the 
structure of atoms The nucleus of the lightest 
atom hydrogen may prove to be the positive elec 
Iron and its much greater mass than that of the 
negative electron would then be ascribed to the 
greater concentration of the electrical charge in 
3 ie former 

From consideration of the pissage of electricity 
through gases it hid long been surmised that 
elcctncitv like matter was atomic in character 
The study of the deflection of the cathode rays 
and a rays in magnetic and electric fields 
showed that the carriers of each type had all the 
same charge and the atomic nature of electricity 
was imphcitly assumed by all workers Townsend 
shpwed that the charge earned by the 10ns in 
gases was equal to the charge earned by the 
hydrogen atom m the electrolysis of water and 
made the first measurements of this fundamental 
unit Other methods of attack were develAped 
by Sir J J Thomson and H A Wilson and by 
a skilful adaptation of methods Millikan was able 
to demonstrate in a very direct way the unitary 
nature of electricity and tc measure the value o{ 
the unit charge probably the most important and 
fundamental constant in physics with an accu 
racy it is believed of one. in a thousand By 
combining the value of this constant with electro- 
chemical data, the number of molecules m^a cubic 
centimetre of gas and the ma«\of the atoms can 
I he deduced with e<)ual accuracy The conviDCing 
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proof of the atomic nature of electricity and the 
accurate measure of the fundamental atomic and 
molecular magnitudes arc two of the greatest 
triumphs of the new era 

One of the most important properties of X rays 
IS their power of making gases a temporary con 
ductor of electricity TI& study of this small con 
ductivity led to a clear idea of the transfer of 
electricity through gases by means of charged 
ions, and the nature and difference of the Msitive 
and negitive 10ns have been closely studied The 
proof by Townsend of the production of ions by 
collision in electnc fields opened up a new field 
of investigation and gave us for the first time a 
clear idea of the processes leading up to in electric 
spark The ionisation theory was found to explain 
the conductivity produced by radium rays and the 
conductivity of flames The laws controlling the 
escape of electricity from glowing bodies were 
closely examined by H A Wilson and O W 
Richardson 

It IS a striking fact that these purely scientific 
researches on the conductivity of gases which 
had their inception in the Cavendish Laboratory 
and appeared at first to have only an aca 
demic interest should so soon ha\e re«*ultcd m 
important practical applications We may in 
stance the use of a hot filament m a low \acuum 
as a rectifier of alternating currents and a detector 
of electrical waves The supply of electrons from 
a glowing filament coupled with the generation 
of ions by collision has led to the production of 
powerful electric oscillators and amplifier^ for 
magnifying minute currents to any desired degree 
These amplifiers have not onlv been of greit 
service m war but have also rendered possible 
radiotelephony across the \tlantic Last but not 
least wc have the invention of the Coolidgc X ray 
tube which has played such in important part in 
research and in radiography 

While the mechanism of ionisation of gases by 
X rays and radium rays and the transfer of tier 
tncity in ordinary electric fields is m the mun 
well understood it is a striking fict that the 
passage of the disruptive discharge ihiough a 
vacuum tube which was the starting point of so 
many discoveries is still almost \ mvster} W hilc 
no doubt some of the mam factors involved in the 
discharge arc known the phenomena in gasi s at 
low pressure ire so complex that wc aic still fir 
from a complete elucidation of the problem I his 
complexity is well matanged for example by the 
sign and magnitude of the charges communicated 
to atoms and molecules in the positive r lys which 
have been so closely studied b> Wien and Sir J J 
Thomson and in the hands of the latter have 
given us a very delicate method of chemical 
analysis of gases m a dischaige tube 

The discovery of the electron as a mobile con 
atittient of the atom of matter has exercised a 
wnde influence on electrical theory, and has been 
the starting-point of attack on numerous electrical 
proUema In these theories the electron may be 
considered as a point charm thth an appropriate 
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mass associated with it, and m many cases no 
I assumptions as to the nature and constitution of 
the electron itself are involved One of the first 
problems to be attacked was the passage of elec- 
tricity through metals where it was supposed that 
the negative electrons are continuously liberated 
from the atoms ind are in temperature equi- 
librium with the matter While the theoncs as 
initially developed by Orude and Sir J J 
Thomson have been instrumental in accounting 
I for a number of relationships they are unsatis 
' factory on the quantitative side These difficulties 
have been enhanced by the recent discoveries of 
Kamorlingh Onnes of the supr i conductivity of 
I certain pure metals it very low temperatures and 
the m irked dep irture from the 1 iw of Ohm under 
certain conditions \s, in the case of the theory 
I of radiation it may be necessary fir m ultimate 
explanation to mtroduic the ideas of quanta as 
recently proposed bv Keesom I angevin has 
applied the electron theory to the explanation of 
magnetism and diamagnetism but thcr are still 
manv difficulties The suggestion first proposed 
j by Weiss that there exists a natural unit of 
magnetism called the m igntton analogous in 
j some respects to the atom of electricity still lacks 
definite confirmation 

In this brief review reference can be made only 
to the apparently insoluble difficulties m the ex- 
planation of the facts of ridiation brought to 
light m recent vears and to the ipplication of the 
theory of quant i which has had such i large 
measure of success in many directions 

Radio icUiity 

The r ipid growth of the subjci t of radio 
ictivity alter the discovery by Btcquerel of the 
radioing power of ur uiium was 
cnced by the discovery and isolation of ridium in 
1899 by Mme Curie fir the radioiclive proper- 
ties of this clement were on such a stale of mag 
I nitudc thit lht> were difficult to exphm and still 
1 more difficult to explain awa> Tl e systematic 
chemi il m lysis of uranium ores disclosed the 
presence >f new ridioutvc subst nccs like polo 
mum nd actinium while the stud^r of thoriumj 
ridmm nd clinium disclosed the emission of 
radioacluc eminitions or gases and their ippar 
ontly I cm rk ble power of conferring temporary 
I ictivity >n all bod cs in their neighbourhood The 
’ changes in ictivity of these subst an cs with time 
and the different tv pcs of radiation emitted at first 
gave an appeirinec *>f greit complexity ind con- 
fusion to the rapidly ac umulatinp mass of facts 
but the whole subject took on an ordeily and 
system itic development after the tiinsformation 
theory was put forward b) Rutherf>rd ind Soddy 
in 1903 as an explanation of radioactivit) On 
this view radioactive m itter is undergoing spon 
taneous transformation of its atoms widi the 
appearance of a succession of new radio 
active bodies each marked by characteristic 
chemical and radioactive properties The 
radiations iccompany the transformation of 
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atoms and are a measure of the rate of 
transformation Guided by this theory, the whole 
sequence of changes m the uranium-radium series 
the thorium and actinium senes were investigated 
m detail and in a remarkably brief space of time 
more than thirty new radioactive elements were 
brought to light and their position m the scheme 
of radioactive changes determined Special 
interest attaches to the discovery by Bolt wood of 
the substance called ionium which is directly 
transformed into radium Ihts afforded a direct 
experimental method of determining the average 
life of radium with a result that is in close accord 
with the V due calculated from the rate of emission 
of a particles Fhc posilim cf ictmium m 
the main s< heme of ch ingos has occupied much 
attention Ihe constancy of the relitive mic uni 
of actinium and urinium m ur mum minerals 
showed th it it must be derived ultimately from 
uranium but the irtivit> of ict mum is too 
small to be in the direct line of succession This 
has led to the view thit ad in um is a branch 
product at some print cf the ui inium senes where 
about 6 per tent is transformed nto the actin um 
branch and 94 per cent into the main line of 
descent The general evidence ndicites that this 
branching occurs ncir ti uranium and possiblj 
the br inch product c died ur maim \ by Antonoff 
IS the hrst member of the i mils Recently the 
intermediate parent substm t of utinium itself 
has been discovered 

Whdt in the m ijoritj of c iscs the itoms of a 
radioactive product break up in a very dchnite 
fashion ind in only one wav certain cases ire 
known where one subst inrc breaks into two 
chemically distinct substances Examples of this 
arc radium C thonum C and actinium C 
Usually the transformation is miinly m one direc 
tion with a small fraction in the side branch It 
is quite probable that further study may lead to 
the discovery of a number of such dual trans 
formations In the violent cataclysm that must 
accompany the transformation of an atom it is 
not unexpected that the constituents of the re 
sidual atom may arrange themselves in more than 
one configuration of temporary equilibrium 

Much attention his been direct^ to the proper 
tics of the radium emanation— the radioactive gas 
constantly produced by the transformation of 
radium atoms The equilibrium volume of this gas 
from onp gram of pure radium is only «*ix tenths 
of a cubic millimetre but contributes more than 
three fourths of the tot d activity of radium By 
concentration of purified emanation into fine glass 
tubes, very powerful sources of radiation have 
been obtained which have proved of great utility 
both in th# laboratory and for therapeutic pur 
poses Although only about one tenth of a cubic 
millimetre of purified radium emanation has ordin 
anly been available for experiments methods have 
been devised to determine it spectrum molecular 
wwght, freezing and boiling points 

We owe to Hahn the discovery of two fairly 
long lived products of thonum called mesothonum 
and radiothorium The mesothonum which is 
NO 2610 \ni 104] 


separated with the radium from ores c on ta inin g 
both thonum and uranium is transfonned into 
radiothorium These products can be obtained of 
activity greater than radium for equal weif^hts, and 
give u& another source of powerful radiation 

The discovery of the pr^uction of hebiun from 
radium by Ramsay and Soddy was of great import 
ance in emphasising the reality of the transfonna 
tions occurring m radium Rutherford showed that 
the a rays which are shot out from radium con 
sist of positively charged atoms of helium so that 
all radioactive substances which emit a rays 
give rise to helium 1 be production of helium by 
ridioactivc substances explains the occurrence of 
1 irge quantities of helium in uranium and thonum 
minerals and indeed the prediction by Rutherford 
ind Soddy that helium would prove to be a pro 
duct of radioactive transformation was based in 
part on this fact 

Ihc great majority of ridioaelive substances arc 
transformed with the expulsion htlium items 
with great velocity but in a few ciscs swift elec 
trons ipjpear The appearance of helium in so 
many i hinges coupled with the observation that 
many of the atomic weights of m iny known ele 
ments diifer by four units — the itomic weight of 
helium— mdic ites that helium must be one of the 
secondary units of which many of the ordinarv 
elements are budt up It is noteworthy that so 
far no definite evidence has been obi lined that 
hydrogen in a direct product of radio cclive trans 
formition although its complete absence would 
be very surprising 

The proof by the C uries of the r ipid and con 
tinuous emission of heat from radium showed 
clearly tht v ist amount of energy that must be 
stored up in radioactive matter and released by its 
transformation This heat emission has been 
shown to be a second iry effect of r idioactivity for 
It is a measure of the energy of the expelled radia 
tions the greater part being due to the energy 
of the expelled a particles 

The transformation of an itom is the result 
of an explosion of intense violence in which a 
part of the atom whether a helium atom or 
an electron is shot out with great speed In order 
to produce a P or y rays of equal energy to 
those emitted by radioactive substances, potential 
differences of about two million volts wplicd to a 
vacuum tube would be necessary These spon 
taneous radiations have been of great utility m 
stud\mg the ionisation scattering and other pro 
parties of particles moving at high speed while m 
the very penetrating y rays we have a type 
of X rays of m ith shorter wive length than can 
be produced at present or is likely to be produced 
by laboratory methods 

The properties of the a lavs have hftn verjf 
closely studied and their speed and mass have been 
determined accurately The definiteness of •the 
range of a particles to which Bragg first directed 
attention is a matter of remark, and so far the 
apparent disappearance of the apartide while 
, still moving with a high ve^pty tias not been 
I adequately explained The on^sis of tl^ ^ rays 
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has disclosed the presence of groups of elec 
troos emitted at a definite velocity, so that the 
pencil of ) 3 -ray 8 deflected in a magnetic field 
wows a veritable magnetic spectrum The 
presence of these groups of ^-rays appears to 
be connected with the emission of characteristic 
X-radiation from the atom and the evidence as 'i 
whole strongly supports the view that the y rays 
from radioactive subst'inces, hke the X rays 
from a vacuum tube contain rays of a wide range 
of frequency in which the charactenstic rays from 
the atom predominate 

Space does not allow me to do more than men 
tion the extraordmary delicacy and definiteness of 
the electrical methods devised for measuring 
minute quantities of radioactive matter By their 
aid the chemical properties of the numerous radio 
active elements have been studied and their post 
tion in the periodic table established The orderly 
sequence of changes m the chemical properties of 
successive elements in the radioactive series has 
been shown to be intimately connected with 
the type of radiation whether a- or riy 
emitted by the preceding element One of the 
most important fruits of these chemical investiga 
tions has been the proof of the existence of non 
swarable elements named isotopes by Soddy 
which are identical in ordinary physical and chemi 
cal properties but have different atomic weights 
In the case of lead six isotopes are already known 
which differ from one another either m atomic or 
radioactive properties On the nucleus theory 
of the atom this indicates that the charges on the 
nuclei arc the same but that the masses ciffer 
The proof of the presence of isotopes promises to 
open up a new and very fundamental held of 
chemical inquiry which must inevitably exercise 
a great influeqpe on atomic weight determinations 
sxSi also on our ideas of atomic constitution In 
a recent letter to this journal Merton has indi 
cated that the minute change in the wave length 
of spectrum lines of isotopes may give us a simple 
method of attack on this proUem 

While the subject of radioactivity belongs in 
essence to the border line of physics and chem 
istry with affihations to both saences it has had 
numerous connections with other fields of work 
The examination of the earth s crust has shown 
that radioactive matter is very widely distributed 
and has disclosed notably through the work of 
Strutt and Joly that the heating effect due to this 
matter vitiates to a large extent the old aiguments 
of the duration of the earth s heat While show 
mg that the old views are not tenaUe radio 
activity has at the same time supplied new 
methods of estimating the age of minerals and 
the duration of geolc^cal epochs The minimum 
age of mmerals can be deduced from the helium 
accumulated from the transformation of radio 
active matter and the maximum age from the 
accumulated lead which is the product of both 
uranium and thorium Now that the atomic 
weights of the lead isotopes are well established 
the Atomic weigjiit of the lead in a uranium 
mineral should serve as a dewite guide to the 
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fraction of lead present which is due to the trans* 
formation of uranium and thus give a trustworthy 
estimate of the age of the mineral Joly has 
demonstrated in a striking way that the pleochroic 
haloes observed in mica are of radioactive origin, 
and he has also estimated their age The presence 
of radioactive matter in the atmosphere his been 
shown to account for its electrical onductivity 
Just before the war evidence was obtained indi 
eating the presence of a very pene rating type 
of y radiation in the upper atmosphere It is to 
be hoped that soon i further study will be made 
to determine the nature and ong n of this interest 
mg radiation 1 mall} numerous in\ estigations 
have been cirned out to determine the effects of 
the radioactive ri}s n living tissue and on the 
growth of plants and organisms \\ ith the in 
reased use of radium for therapeut c pi rposes it 
IS likely that our knowledge ol this important 
field of inquiry will grow rapidly 

It IS a matter of remark that wh le the study of 
r idioactivity has disclosed n a striking way the 
transformat on of heavy itoms through a long 
senes of stages it has at the same time provided 
us with indub table proof of the correctness of 
the old atomic theory of matter The electric 
method devised bv Rutherford ind Geiger of 
counting single a particles allows us to count 
the total number of o particles projected from 
one gram of ridium per second By determining 
the volume of helium produced b\ the collected 
a particles we have a simple and d rect method 
of determining also the nimber of moleciles in 
a cubic (X^ntimetie of helium at stand rd pressure 
and temperature This number is in good agree 
ment with the number found b> Millikan by 
measuring the charge on the atom of electricity 
On account of the great energy of mot on a single 
a particle can be detected in a variety of ways 
by the electrical method by the scinl llat ons pro- 
duced in 7 inc sulphide or the di mond and by its 
action on a photographic plate 

The most stnking proof of the idividuality of 
the electron the a particle an I ihc ion has 
been given by C T R Wilson U his beautiful 
photographs showing the tr i Is of a and 
0 particles through gases B> a si dde i expansion 
each charged ion produced by the flMng particle is 
rendered visible b} bcLoming the centre of a visi 
blc drop of water In the asc of the swift elec 
tron the number of ions per tenlimetre of path 
15 so small that the number may be directly 
counted These photographs br ng out in a vivid 
and concrete way the phenomena accompany 
mg the passage of lonis ng t}pes of radiation 
through gases and are in a sense the ultimate 
court of appeal of the accuracy of theories of the 
properties of these rays 

The discovery of the electron and of the pro 
perty of radioactivity has given a great stimulus 
to attempts to deduce the structure of the atom 
itself and numerous types of model atoms have 
been proposed The great difficulty in these at 
tempts 18 the uncertainty of the relative import* 
ance of the ^dle played by positive and negative 
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electricity. In the model atom proposed by Sir 
J, J, Thomson the electrons were supposed to be 
embedded in a sphere of positive electricity of 
about the dimension of the atom as ordinarily 
understood. Experiments on the scattering 
of a-particles through large angles as the 
result of a sin^e collision with a heavy 
atom showed that this type of atom was not cap- 
able of accounting for the facts unless the positive 
sphere was much concentrated. This led to the 
nucleus atom of Rutherford, where the positive 
charge and also the mass of the atom are supposed 
to be concentrated on a nucleus of minute dimen- 
sions. The nucleus is surrounded at a distance by 
a distribution of negative electrons to make it 
electrically neutral. The distribution of the ex- 
ternal electrons on which the ordinary physical 
and chemical properties ot the atom depend is 
almost entirely governed by the magmtude of the 
positive charge. The experiments by Marsden 
and Geiger on the scattering of the a-particles, 
and also on the scattering ot X-rays by iiarkla, 
show that the resultant units of charge on the 
nucleus of an element is about equal to its 
atomic number when arranged in order of increas- 
ing atomic weight. Strong proof of the correct- 
ness of this point of view nas been given by the 
work of Moseley on the X-ray spectra of the 
elements, for he has shown that the properties of 
an element are defined by a whole number which 
changes by unity in passing from one element to 
the next. It is believed that the lightest element, 
hydrogen, has a nuclear charge of one, helium 
of two, lithium of three, up to the heaviest 
element, uranium, of charge 92. 

Radioactive evidence indicates that the nucleus 
contains both positively charged masses and negcu 
tive electrons, the positive charge being in excess. 
Apart from the difi&culty on the ordinary laws of 
electric forces of explaining why die nucleus holds 
together, there is a fundamental difficulty of ac- 
counting for the stability of the external electrons 
on the ordinary laws of dynamics. To overcome 
this difficulty, Bohr has applied the quantum 
theory to define the position of the electrons and 
to account for the spjxtra of the lighter atoms 
and has made suggestions of the structure of the 
simpler atoms and molecules. Space does not 
allow me to discuss the important developments 
that have followed from Bohr’s theory by the work 


of SoAmerfeld, Epstein, and others.^ Thegenei^* 
I ised theory has proved very fruitful in accou n t in g 
I in a formal way for many of the finer details of 
I spectra, notably the douUing of the lines in the 
I hydrogen spectrum and the explanation of the 
I complex details of the Stark and Zeeman effects. 
In tnese theories of Bohr and his foUowera it is 
assumed that the electrons are in periodic orbital 
motion round the nucleus, and that radiation bnly 
arises when the orbit of the electron is disturbed 
I in a certain way. Recently Langmuir, from a 
' consideration of the general physic^ and chemical 
I properties of the elements, has devised types of 
I atom in which the electrons are more or less fixed 
in position relatively to the nucleus like the atoms 
' of matter m a crystal. It appears necessary, in 
I Langmuir’s theory, to suppose that electrons, in 
' addition to their electrical charges, are endowed 
I with the properties of a magnetic doublet, so that 
at a certain distance the forces of attraction and 
repulsion between two electrons counterbalance 
I one another. 

The whole question of the possible arrange- 
ments and motion of the external electrons in an 
atom or molecule still remains a matter of much 
doubt and speculation. While there arc strong 
indications that the conception of the nucleus atom 
j is in the main correct, we are still very uncertain 
of the laws controlling the position of the external 
' electrons on which the ordinary physical and 
chemical properties depend. The study of the 
light spectra and also of the X-ra} spectra already 
promise to throw new light on this \er\ diflicull 
but fundamental problem. 

From the above hurried survey of the progress 
of atomic physics, it will be seen that the investi- 
gations of the past twenty-five }ears have dealt 
i mainly with three great outstanding problems, 

' viz., the nature of electricity, the structure of the 
atom, and the nature of radiation. While great 
additions have been made to our knowledge of 
these questions leading to a much wider outlook, 

, we cannot but recognise that much still remains to 
I be done before we arc certain that we arc building 
on a firm foundation for the future. Notwith- 
standing the prolonged halt during the war, the 
t scientific outlook is one of good augury for the 
immediate future, and there is every prospect that 
the vigorous attack on these outstanding problems 
will be continued. 


ATOMS AND MOLECULES. 

By Prof. Frederick Soddy, P.R.S. 


may be doubted whether, fifty years ago, 
chemists and physicists bdievu very deeply 
in the actual reality of the molecules and atptns, 
which ^ey used as convenient and simplifying 
conations to interpret the behaviour of matter. 
Tm palf-century, itraeed, has not passed without 
•trong notest from the thermodynamical school 
of pliyaical chemistry that the science should be 
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so wedded to pure hypotheses and unverifiaUe 
assumptions, then, apparently, for ever beyond the 
power of being actually arorehended antf 
demonstrated. That the modern student of 
physical science believes in the reality of the 
existence pf his atoms and m olecules/ as much 
as he does lo that of chairs, tablet, and lamo* 
posts, probably sufficiently ef^ndses one of the 
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most striking features of the change of outlook 
smce Nature made its first appearance in 1869 
Vague ideas of their actual individual mass, size, 
shape, and constitution have been or are being 
repmced more and more by exact quantitative 
kimwledge, which mvites our hteral acceptance 
and grows in fruitfulness the more implicitly it 
IS um as the basis for further investigations 

But the latter half of the period under review 
witnessed an even greater change of outlook 
The atom, smce the discovery of radio-activity in 
1890, has ceased to be the smallest com of the 
re^m of material change The farthings of 1869 
have proved to resemble loool notes, and the 
potentialities of the world in consequence have 
been multiplied a million times The change of 
the single atom of matter is well within the range 
of direct perception by the senses, and, stranger 
still, the chan^ reveals that, under the image 
and superscription of the same Caesar, coins of 
different mass and mintage have been circulating 
unsusp^ted in the chemist s currency 

As regards the physical reality of molecules, 
^y no means the least important factor contribut 
mg to the result has been the recogmtion that, if 
the molecules were not the smallest parts of 
matter capable of free independent existence and 
motion, heat would not be the final permanent 
form which all kmetic energy liberated m the 
world assumes The limit that fixes the physical 
sub-division of matter hmits also the sub<division 
of motion Though in the real world of matter 
m bulk, as contrasted with the ideal fictions of 
mathematics, fnebon and imperfect elasticity 
quickly reduce all moving masses to apparent rest, 
Aat “rest ” is the perpetual heat motion of the 
molecules, which, liter^y and necessarily, must 
be perfectly fnctionless and elastic because they 
are the smallest particles capable of free mde 
pendent motion, and no smaller partides exist 
among which their motion can be further dis- 
tnbuted 

Moreover, in accordance with the law of cqui 
partibon of energy, all molecules at the same 
temperature, whatever their mass, become, in 
consequence of their ceaseless mutual collisions, 
possessed of the same average amount of kinetic 
energy, and, therefore, of a velocity of translation 
inversely proportional to the square root of their 
mass This serves to cl'irify the conception of 
the real molecule from misnomers still unthink 
in^y retained 

For example, it is a pure survival of past con 
fusion to speak of the molecule of a crystalline 
solid, if not of any solid, for in such the smallest 
arts arc not free to move, but are anchored in 
xed, unchanging positions in the crystal space 
lattice*, as the resolution of X-rays by the crystal 
structure has shown It is, similarly, always a 
pure misnomer to give the name “molecule” to 
the least number of atoms which represent the 
chemical composition and properties of a sub 
staoee, tn the al»ence of experimental knowledge 
of the molecular'magnitude, and therefore of any 
kiK>wle<^ at to whether such a particle rcaHy 
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exists in a form capable of free mdependent move- 
ment 

Cleared of these ambiguities, the conception of 
the individual molecule has become very real 
We have been led by Perrin, and the mathe- 
matical physicists who paved the way for his 
experimental work, to recognise the Brownian 
movement as but one aspict of the perpetual 
motion of the molecules, which, though invisible 
to the Hiked eye, becomes swift and ceaseless for 
particles even of the scale of minuteness resolved 
by the microscope, and we can extrapolate with 
assurance to the minuter world which science had 
long before visuahsed by faith 

Or, again, we may follow Langmuir, with none 
of the feeling of hesitancy and diffidence that 
would hive held back an earlier generation, into 
the explanation of catalysis, adsorption, and 
allied phenomena, as caus^ by surface layers of 
molecules one molecule thick Nor do we con 
sider It fanciful to explain the spreading of animal 
and vegetable oils upon water and the non-spread 
ing of mineral oils, as due to the attempt, in the 
first case, of the one end, the soluble glycerine 
ester end, of the rod-hke molecule to dissolve in 
the water, and the refusal of the other end, the 
insoluble, hydro-carbon, or oily end, to do so 
Wherefore the molecules of such oils stand up 
on end and cover the surface with a one molecule 
thick layer of the oily ends of the molecules, 
whereas the mineral oils, with molecules oily at 
both ends, do not spread 1 Real in one sense as 
the structural formulae of organic compounds have 
been for many decades, an earlier generation 
would scarcely have thought of this 

The discovery that the X-rays arc of a char 
acter identical with light, but of wave length of 
the order of one ten thousandth of that of light 
of the visible spectrum, has made the structure 
of crystalline solids as open to direct examination 
as the ten thousand fold coarser structure of the 
Rowland grating, ruled by the dividing engine, 
IS by means of ordinary light In this way many 
of the space lattices hitherto arrived at only by 
the aid of the second-sight of the mathematical 
cryslallographer have been tested and found 
real 

Since the explanation by Le Bel and van t Hoff 
of optical isomerism as due to structural differ 
ences of the arrangement of the atoms “ 
molecule, of the kind that exist between an asym 
metrical object and its mirror image, and therefore 
only capable of representation in space of three 
dimensions, chemists have, not without reproach, 
used model carbon atoms in building up the struc 
ture of organic compounds, and havt found them 
capable of accounting, for example, in cyclic 
structures, for many of the properties of these 
compounds far removed from the field of optical 
activity That the real carbon atom should possess 
any resemblance to these little wooden balls bear- 
ing four spokes radiating symmetrically from the 
centre may have appeared to many too crude a 
conception for literal belief Yet when the char- 
acter of the space-lattice of the diamond crystal 
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was elucidated by means of the X-rays, these 
very models were used to represent it — a striking 
proof, surely, of the basis of physical reality 
underlying the conceptions of stereo chemistry 
But these triumphant vindications of what only 
a generation ago were described as purely hypo 
thetical and unvenhable conceptions have been to 
some extent overshadowed and eclipsed by the 
startling progress made since the discovery of 
radio-activity in 1896 and its almost immediate 
interpretation as duo to the explosive disintegra 
tion of the atoms of the radio elements Ihis 
subject IS being treated by Sir Lmest Rutherford 
in another article, and need be only briefly alluded 
to here Ihe change is attended by the liberation 
of energy a million times greater than is liberated 
m any previously known ch'inge of matter, and so 
It has come about, as for example in the spin- 
thariscope, that the effect of each individual atom 
disintegrating can be perceived by the senses 
The counting of the number of itoms disinte- 
grating per minute has become one of the regu 
larly used methods of investigation, whereas it 
requires, at least, some 25,000 times as many 
atoms as there are people alive in the world before 
an element can be detected by the spectroscope 
The condensation of moisture on the columns of 
10ns, lying in the tracks of the fragments of the 
atom after its explosion — both of the a and 
^^articles, which may be likened to projectiles 
fired from a gun, and of the recoiling residue of 
the atom or gun itself— -has m the hands of 
C T R Wilson enabled the mdividual atomic 
explosions to be photographed Ihese ];>ermanent 
records, of extraordinary interest and value as 
they are as confirmatory evidence, yet revealed 
nothing new Every detail of the whole pheno- 
menon had been correctly comprehended and 
established without such direct aid In particular, 
the pbotwraphs show well the almost rectilinear 
flight of the a particle through the myriads of gas 
atoms in their path, and their rare and occasional 
wide angle deviation when perchance they pass 
near enough to the heart of the atoms penetrated, 
which is the experimental basis for present 
provisional representation of the mtemal structure 
of atoms 

The atom is regarded now as a solar system, 
but the massive central sun, comprising all but 
a negligible fraction of the whole mass, is an 
exceraingly minute positively charged nucleus, 
attended by numerous rings or shells of the almost 
mass-less electrons In spite of its relatively 
great mass, the nucleus is so mmute that the 
chance of a particle — which itself ts the nucleus 

of a hehum atom — in its passage through the 
atom approaching or colliding with the central 
nucleus, ts exceedingly small Mass and radio- 
activity alone seem to depend directly upon this 
hitherto unsuspected and all important nucleus 
chemical and physical properties, mcluding 
the light spectrum, arc governed ptohably by the 
outermost shell or ring of valency electrons, 
which alone are variable in number The commg 
and going of these seem to constitute cbeixucal 
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change and to give rise to ordinary light radiatmiL 
Barl^ B various senes of X rays characteristic 
of each element probably onginate m the suc- 
cessive completed rings or shells of electrons 
surrounding the nucleus 

All the prc^rties of the atom, practically, save 
mass and radio activity, depend bolely upon the 
numerical value of the positive charge of the 
nucleus, which is equal to the number of the sur 
rounding negative electrons This number, which 
is known as the atomic number, increases un|t by 
unit in passing from one place of the penodic 
table to the next From numerical relationships 
between the wave-lengths of the characteristic 
X-rays, Moseley wras able to determine or infer 
this atomic number for all the elements So he 
called the roll of the elements for the first time 
and found between hydrogen, the first, and 
uranium, the last and ninety-second element in 
the table, only five still missing 

In the course of successive radio active changes 
the radio element expels from its nucleus an a- 
or P particle, so losing two positive charges, or, 
relatively, gaming one, and shifting b^k twq 
places or moving forward one in the periodic table 
The expulsion of one a and two i 3 -particles pro- 
duces an i$<^ope of the parent, chemically and 
spectroscopically identical with it, but of atomic 
mass four units less The ultimate products of 
uranium and thorium have been identified as iso- 
topes of lead of atomic mass ao6 and 208 respcc 
tively, and this has been confirmed by an exam- 
ination of the atomic weight of the lead derived 
from uranium and thorium mmerals Of aU 
strange consequences of the atom changing, this 
is perhaps the most subtle and hitherto un- 
suspected, for now nothing is more certam than 
that the analysis of matter mto chemical elements 
depends on a superficial identity of the outer shell 
of the atom, and that the same type of outer shell 
m^ contain internal nudei of different mass and 
different constitution 

Naturally, the many, at first separate and inde- 
pendent, lines of evidence which have led to the 
present results cannot all be even mentioned in 
an article of this length The significant fact ts 
that all the new and powerful methods of attadk 
developed by physics and chemistry during the 
last quarter of a century are convetging success- 
fully on the problem of the intemar constitution 
of the atcans The prospects of successful accom- 
plishment of artificial transmutation brighten 
almost dady The ancients seem to have Imd 
something more than an inkling that the ac^com- 
plishment of transmutation would confer upon 
men powers hitherto the prerogative of the g^s 
But now we know definitely that the material 
aspect of transmutation would be of small imports 
ance in comparison with the control over the in- 
exhaustitde stores of internal atomic enei^ to 
which its successful acoomplislmieAt woum in- 
evitably lead It has become a proUem, no longer'^ 
redolent of the evd aisocmtioas of th« age of 
alchemy, but one big with tb^ promise of a ven- 
toble i^ysical renaissance oi the whole world.. 
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Even m the present year a furtner signtficint 
advance in this direction hns been made For 
It appears from the latest results of Sir Fmcst 
RuUierford on the passage of o-particles through 
nitrogen is though the nuclei cf an exceeding!} 
minute proportion of the nitrogen atoms struck b} 
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the a particle were shattered by the colhsicm If 
this IS so irtihcia! transmutation on an infini* 
tesimal scale has ahcady been accompli shed^ 
though It IS true only bv the iid of a previous 
natural transmutation still impossible artificially 
to imitate 
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IONISATION OF GASES 
By Prof J S 


D uring the last fifty years many physicists 
have been occupied in studying problems 
connected with electric currents in gists Ihc 
earher work was principally confined to expert 
mental investigations of the general outlines of 
the phenomena which occur in discharges obtained 
with high potentials The large number of com 
plicated and surprising properties of gases which 
wei« thus discovered naturally attracted much 
attention, and it is very interesting to read the 
accounts of the first experiments of the discharge^ 
in air and through vacuum tubes which were 
written before any special investig itions of the 
theory of the conductivity were undertaken 
It would clearly have been extremely difficult 
to obtain from these experiments any general 
theory of electricity to explain what was taking 
place as such a large number of different pheno 
mena seemed to occur simultaneously from the 
first, some physiasts maintained that the currents 
through gases were earned by means of ions as 
in liquids although there were peculiar differences 
between the two cases, and it was not evident 
why under a given force a gas might act either 
as in insulitor or as a conductor 
The greatest success in advancing the theory 
of electnaty was obtained from careful studies of 
the discharges at very low pressures In this 
direction some remarkable experiments on the 
cathode rays were made by Hittorf in 1869 He 
found that the rays travelled in straight lines 
from the cathode when they fell on glass they 
caused the surface to fluoresce, and an obstacle 
in the path of the rays cast a shadow on the glass 
He also found that the rays were deflected by 
a magnet into circles, or more generally into 
spirals, which were described in the direction 
which would be taken by negatively charged 
particles moving from the cathode Notwith 
Btanchng these results, and further experiments 
made by Crookes, the projected partide theory 
of the rays was not at first universally accepted 
and some physicists maintamed that the rays 
were an undulatory motion of the ether This 
question was decided by Perrin in 1895 He 
i^wed by direct experiment that the rays carried 
a negative charge, hut thus far the onpn of the 
rays, their vdocity, and the mass and charge of 
each particle were unknown 
The question of the ratio of the charge to the 
mas* was 8tudie(jl by Schuster fn 1890 and he 
oondvded that m nim it was ef the same order 
at in hquids, but for negative idtm it was larger 
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than for positive I his was the first indication 
of the characteristic difference between positive 
and negative 10ns in gases 
A direct method ot hndinj^ the ratio of the 
charge e to the mass m of the cathode particles, 
and the velocity of the particles was devised by 
Wic chert and in 1897 he described the expen 
ments which showed that in some cases the velo 
city of the rays was about one tenth of the velo 
city of light and thit the ratio e/m for the 
cathode rays was between 4000 and 2000 times as 
great as the corresponding qu intity for i hydro 
gen atom Thus assuming the charges to be the 
same in the two cases the experiments showed 
that the mass of a cathode particle is very small 
compared with the mass of an atom of hydrogen 
This small cathode particle has been called the 
electron Further experiments sliow that currents 
of negative electncitv obt lined from metal sur 
faces by other methods also consist of streams of 
electrons Thus Sir J J Ihomson iniestigated 
the charged particles set free from hot wires or 
from a metallic surface by the action of ultra 
violet light and found that in both cases the ratio 
ejm was the some as for cathode rays The 
values of ejm afterwards found by various 
methods show that the ratio of the mass of the 
electron to the mass of an atom of hydrogen is 
I 1830 Ihis value of ejxn is constant provided 
the velocity is small c'ompared with the velocity of 
light, but With velocities of this order the effective 
mass of the electron increases, and Kaufmann 
found that the value of ejm diminishes in accord- 
ance with Lorentz s theory as the velocity ap 
proaches the velocity of light 
During the earlier part of this period some in- 
vestigations were made of the currents that can be 
obtained with forces smaller than those required 
to produce discharges I he positive and negative 
ions produced in air at atmospheric pressure 
at the surface of incandescent metals, &e con- 
ductivity of flames and the charges obtained in 
newly prepared gases or by bubbling air through 
water, were examined In these ca^-es the mass 
associated with the ions is comparatively large, 
and vanes rather irregularly over wide ranges so 
that It was difficult to formulate precise theones 
from the results of the expenments These large 
ions have the property of condensing water 
vapour, and m a moist atmosphere small drops 
are easily obtained which form a visible cloud 
This phenomenon led to the method of estimating 
the <^arge on each particle The number of 
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particles in a given volume was found by dividing 
the weight* of the ck>ud by the weight of each 
particle estimated from the rate of fall of the 
cloud. The charge on each particle was then 
obtained by dividing the total charge by this 
number. Various corrections and improvements 
were later introduced by Millikan, and the 
charge on an ion in a gas has been found to be 
4*7 X lo*^® electrostatic unit. 

The remarkable discoveries made by RCntgen 
and Becquerel, which have led to so many ad* 
vances in the knowledge of molecular physics, 
were of invaluable assistance in providing means 
of studying the properties of ions in gases. It 
was found that X-rays and the rays from radio- 
active substances made gases conduct, and it was 
possible to obtain ionisation at a uniform rate in 
gases under various conditions, with the advan- 
tage that the mass associated with the ions was 
not liable to irregular change. 

Special experiments were devised to determine 
the rate of recombination of positive and negative 
ions, the velocity of the ions under electric forces 
and their rate of diffusion ; and various properties 
of ions in gases were discovered. 

The experiments on diffusion, for instance, led 
to a method of finding the number of molecules 
per cubic centimetre of a gas and of comparing 
the charges on ions in liquids and in gases. If 
N be the number of molecules per cubic centi- 
metre of a gas at atmospheric pressure and 15^ C., 
and $ the charge on an ion in a gas, a direct 
determination of the product N x a is given by 
observing the lateral diffusion of a narrow stream 
of ions. The value of N x e thus found is 
1-23x10^^, and as the charge e was also found 
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by other experiments, the value of N is seen to 
be s*6 x 10^. 

If £ be the charge on a hydro^ Jon in a 
liquid, the total charge sN x E carried bjr all the 
atoms in a cubic centim^re of the gas is equal 
to the quantity of electricity requir^ to evolve 
that volume. When expressed in electrostatic 
units, the latter quantity is 3*46 x xo^®. Tlius the 
two charges E and e are the same. 

Another line of investigation was undertaken 
in order to discover how ions are generated In 
large numbers, as when small changes ^f force 
convert a gas from an insulator to a conductot. 
It was found that when ions are generated by 
Rdntgen rays or by ultra-violet light a maximum 
current composed of ions generated by the rays 
was obtained with small forces^ but as the force 
increased beyond a certain point new ions are 
generated in the gas by the motion of those pro- 
duced initiallv by the rays. At first the new 10ns 
are produced by the collisions of negative ions, 
or electrons, with molecules of the gas, and as 
{he force increases and approaches the value 
required to produce a discharge, the positive ions 
also acquire the property of generating -others by 
collision. 

The theory of ionisation by collision was found 
to be in accurate agreement with the experimental 
determinations of the forces required to produce 
spark discharges, brush discharges, and the 
corona discharge which is accompanied by a ^w 
over the surface of a wire or cylinder. 

Thus the various properties of ions which have 
been discovered in the last fifty years have already 
explained many phenomena connected with elec- 
tric currents. 
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SPECTROSCOPIC ASTRONOMY. 

By Prof. A. Fowlbr. F.R.S. 


HE science of celestial chemistry and physics 
was brought into existence in 1859, when 
Kirchhoff’s famous experiment on the reversal of 
spectral lines furnished the key to the interpreta* 
tioo of the dark lines of the solar spectrum, and 
thence to the determination of the composition 
• of the sun and stars. The new science developed 
with extraordinary rapidity, and within ten years 
the spectra of all the different classes of celestial 
bodies had been carefully observed. The gaseous 
nature of some of the nebulae had been discovered 
by Huggins, and a spectroscopic classification of 
stars had been made on such sure foundations by 
Secchi that it still survives as one of the most 
convenient modes of describing the main features 
of stellar spectra. The memorable discovery by 
Lockyer and Janssen of the method of observing 
solar prominences withoui waiting for an eclipse 
the sun was also made duri^ this fruitful 
pevtpd, and the possible determination of the 
ridial motions of stars by displacements of the 
mectnJ lines had been put to a practical test by 
Huggins. The demonstration that the immensely 
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distant celestial bodies were composed, in part at 
least, of the same kinds of matter as the earth 
may well take rank among the greatest triumphs 
of science. 

The half-centui7 which has elapsed since the 
first issue of this journal has witnessed a progress 
which must far exceed the highest hopes of the 
earlier workers. Some of the advances have fol« 
lowed from the increased apertures of the tele- 
scopes which collect the light for spectroscopic 
examination, but many more are to attributed 
to the substitution of photographic for visual 
methods of observation which was made practic- 
able by the introduction of the gelatine dry plate. 

Great observatories dedicated to astrophysics 
have been erected, notably in America, aad 
observational methods have reached a high degree 
of refinement. In solar investigations, where the 
great intensity of the light allows oC the use o^ 
mstruments of high resolving power, v^jpeities on 
the sun’s surface can now be measured with ■ 
probable error of only a fev^metres per seoood; 
and even more remarkable is Hale’s detemtina- 
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tloa of the general magnetic held of the sun by 
conservations of Zeeman effects mvolving displace 
ments usually amounttng to less than one 
^usandth of an Ingstroin unit Stellar spec 
troscopes have been improved by the provision 
of temperature control and other aids to efficiency 
so that radial velocities are now me^isurable in 
the case of the brighter stars to within a quarter 
of a kilometre per second With the exceptional 
resources of the Mount Wilson observatory 
stellar spectra hive even been photc^raphed on 
a scale comparable with that of Rowland s great 
map of the sohr spectrum providing data for 
deductions, among other things on such a deli 
cate matter as thit of the pressure in the almo 
sphere of a star 

Not less important has been the development 
of experimental researcdies bearing upbn the inter 
pretation of celestial spectri The study of en 
hanced lines initiated by Lockyer has been especi 
ally productive not onl^ in relation to stelHr 
temperatures but hIso in lending to a satisfactory 
explanation of most of the lines which are met 
with in the spectrn of the hotter stars where we 
might well ha\e expected that the reproduction 
of the conditions would be outside the range of 
our laboratory resources The applic ition to sun 
spots of Zeemnn s discovery of the effect upon 
^ectrum lines of a strong magnetic field and 
Ramsay s discovery of terrestrial helium following 
its previous detection in the sun s chromosphere 
are familiar examples of the close bonds which 
unite astronomy with other sciences to their 
mutual advantage 

The spectrum of the sun has naturally been the 
subject of an immense ^impunt of detailed study 
and as the work has progressed it has become 
less and less probable that there are 'iny sub 
stances in the sun which do not ^so exist on the 
earth The spectra of sun spots and of the 
chromosphere have also been minutely recorded 
and most of their peculiarities have been satis 
factonly accounted for The bright hnes of the 
coronal spectrum however, have not yet been 
matched in any terrestrial source but the precise 
knowledge of this spectrum which has been ob 
tamed during total eclipses has stimulated theo 
rebcal investigations and some extremely sug 
gestive relations have been deduced by Nicholson 
in his calculations of the spectra of atoms of 
assumed simple structure Similar considerations 
have also been extended to the unidentified lines 
which occur m nebuke 


As regards the stars many of them have been 
photographed in great detail for minute analysis 
and a multitude more for purposes of dassifica- 
tion Secchi s classification at first merely 
empirical soon came to be r^'irded as indicating 
the actual sequence of forms assumed by a star 
in the process of cooling and the same idea is 
embodied in the Harvard s>stcm of classification 
which has been most widely adopted by astro 
nomers in recent years Lockyer however, has 
based a classification on the supposition that there 
must be stars which are becoming hotter as well 
as stars which are cooling down in accordance 
With the theor} of condensing masses of gas or 
meteorites ind this view has lately been greatl) 
strengthened bv the work of H N Russell on 
the densities of stars In either case the impres 
sive result is that the different types of st irs arc 
not to be looked upon as arising from fundamental 
differences of composition but as representing 
success ve stages in an ordcrlv evolutionary pro 
gression 

The speetr scope determination of the vcloci 
lies of stars in the line of sight irrespective of 
distance has united the old and the new astronomv 
in the gre it task of deciphering the intricacies of 
structure of the sidereal universe Besides con 
tributing the velocities and spectral classes of 
individual stars the spectroscope has revealed the 
existence of a lirgc number of close binary 
systems and has provided the most trustworthy 
means of investigating the sun s motion in space 
the effect of whidi is to be eliminated m deduung 
the movements of the stars themselves 

An entirely new field for the spectroscope has 
been opened up by the remarkable discovery by 
Adams of a method of estimat ng the absolute 
brightnesses and thence the distances of the 
stars by mere inspection of photographs of their 
spectra This novel method is full of promise 
and encourages the hope that other equally un- 
expected applications of the spectroscope may 
yet be discovered 

Lack of space forbids even the enumeration of 
many other remarkable achievcmcnls but suflS 
cient ma> have been said to conve\ some impres 
Sion of the enormous extension of the scofM of 
astronomical research which has been brought 
about by the introduction of the spectroscope 
It cannot be doubted that the spectroscope will 
continue to play a leading part in the adtance 
ment of our knowledgfe of the universe of whicn 
we form a part 


XRAYS IN PHYSICAL SCIENCE 


By Prof W 

T T IS twenty four years since Rfintgen made the 
^ famous discovery which at once excited such 
immense and widespread interest Everyone felt 
the fascmatioo of the photograph which actually 
showed the befnes of a hvu^g human hand 
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Surgeons seized on its obvious application to their 
craft students of physicil science reabsed that 
a new and most powerful means of investigation 
had been placed in their hands And at the 
present diy we see that the first expectations have 
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bton more than realised. We stand only at the 
heginaihg of what the Rdntgen rays promise to 
accomplish for us. 

Knowledge of the main properties of the 
X-rays grew rapidly under the labours of 
Kdntgen himself a!^ the manv investigators who 
were attracted to the new field. Mudi was di^ 
covered respecting the power of penetrating vari- 
ous substances, the existence of different qualities, 
hard or penefrating, soft or less penetrating, the 
dependence of qu^ity on the degree of evacua- 
tion, the construction and the applied potential of 
the X-ray bulb, the action on the photographic 
plate and on the fluorescent screen, and the power 
of producing ions in a gas. At the same time, 
the technique improved rapidly; bulbs, plates 
and screens, coils and interruptors were all 
designed afresh to meet the demands of an ex- 
periment which grew into an industry. 

Notable advances were made by Barkla when 
he proved the existence of a polarisation which 
was to be expected on the hypothesis that the 
rays were ethereal waves or pulses, and when he 
showed that every element emitted its own special 
and characteristic X-rays under proper stimulus. 
The properties of characteristic radiation are most 
remarkable and instructive. The radiation of any 
element can excite the corresponding character- 
istic radiation in elements lighter than itself, but 
never in any element which is heavier. For 
example, **zinc rays** can excite the character- 
istic radiation of magnesium, potassium, or nickel, 
but not the characteristic radiation of bromine or 
silver, nor, indeed, of zinc itself* Since ener^ is 
necessarily spent in the excitation of radiations, 
the absorption coefficients of zinc rays by the 
various elements show a marked discontinuity; 
they increase steadily from magnesium upwards, 
but there is a *sudden drop at zinc, the coefficient 
falling to about one-eigh^ of its previous value. 
After that the coefficient increases steadily with 
the atomic weight as before. 

X-rays can excite an electron radiation in any 
substance on which they fall, .and this effect has 
also been the subject 01 muc^ investigation. The 
more penetrating the X-rays, the higher the velo- 
city of the ek^ron whic^ it can cause to be 
emitted. This effect is carried to an extreme in 
the corresponding emission of very high-speed 
electrons under the stimulus of the y-rays of 
radium, for the parallelism between all the pro- 
perties of X-rays and y-rays is an obvious indica- 
tion of the similarity of their nature. There is a 
striking correspondence in the two processes — 
that of the excitation of X-rays by the moving 
electrons of the X-ray bulb, and that of the emis- 
sion of electrons under the stimulus of X-rays. 
The quality of an X-ray depends on the velocity 
of the electron that excited it, and not at all on 
the number of electrons in the exciting stream; 
conversely, the velocity of an electron due to 
Xirays depends only on the quality of the rays, 
and not at all on their intensity. Some kind of 
matter is required to bring atout either of the 
•energy tranaformations, but the atomic weig^ of 
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it has no influence on the principle just stated. 
Anomalies may appear uriien characteristic radia« 
tions are excited, but they can be explained as 
apparent only. 

Many other remarkable properties, which 
cannot be described in so brief a notice as this, 
were discovered in the first period of X-ray 
investigation. All of them were examined with 
the greatest interest, because it was recognised 
that if X- and y-rays were essentially of the same 
nature as light, their study must contribute to 
any true theory of light radiation, and, indeed, 
must be necessary thereto. 

A new period of investigation began when von 
Laue and his collaborators demonstrated in 1912 
that X-rays could be diffracted by the ordered 
array of the atoms of a crystal. From a simple 
interpretation of von Laue’s principle, and from 
the results of its application to the study of 
crystals of sodium and potassium chloride, 
W. Laurence Bragg was able to discover the 
actual arrangement of the atoms of those crystals 
and the distances separating the atom-bwing 
planes. It thus became possible to find the actual 
length of an X-ray. The older and vaguer 
methods of defining the quality of an X-ray were 
at once replaced by a method of great precision. 
Previous work can now be revised under infin- 
itely better conditions, and much has already been 
accomplished in that direction. 

Moseley, making a careful survey of the wave- 
lengths of the radiations of all the elements avail- 
able, showed that the wave-length of the charac- 
teristic radiation marched in perfectly even step 
with the increase of the atomic number, and, 
therefore, that the atomic number of an element 
defined it more fundamentally than its atomic 
weight. So all the elements were drawn together 
by a common tie as they had never been tefore; 
anomalies of position in the periodic table were 
explained, and the number and places of missing 
elements were made clear. 

The examination of the interchange of energy 
between X-radiation and electron movement can 
now be made so effectively that it has been 
possible to use the experimental results for 
one of the best detmninations of Planck’s 
constant. 

In another direction the new discoveries have 
opened out a wide road of advance into crystallo- 
graphy. In the first place, it is possible to deter- 
mine the crystal lattice — that is to say, to 
measure the sides and angles of the rhomboid 
cell which contains the unit pattern of atomic 
assemblage and is repeated throughout the crystal 
without dange of form or orientation. This is 
a comparatively easy task. It is a second and 
more difficult task to determine the arrangement 
of the atoms within the odl ; it has beeri accom^i^ 
pushed in ^ few single cases only. Lastly, the 
new researches will give us infemnation concern* 
tng the position of tM electrons or the 4]lffractiog 
centres within the atoms and abdut thein normd 
movements. Something has ^^ready been done 
in Ais direction also. 
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MdfCOVCfy tb€ 06W knowledge reacts on older 
Jnformationi shapii^ it for interpretation and 
making it more valuable* From a knowledge, 
for example, of the elastic constants of crystals, I 
the forces between the atoms themselves may be | 
calculated 'as soon as the architecture of the 
crystal is known. It will be possible to make use 
of facts concerning cleavage planes, occurrence 
of certain natural faces and not of others, etching | 
figures, and the like* Light will be thrown on ' 
the meaning of valency and on all that lies at the ' 
root of chemical action. If the atomic forces can 
be calculated, an explanation of the form of the 
wave-surface of light within a crystal will be at 
hand. | 

X-rays have been applied with ever-increasing 
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success to medicine and surgery ; their extra*^ 
ordinary power of revealing the interior of a body 
without disturbing itj, extenor are beginning to 
be recognised as a trustworthy aid to industry, 
as, for example, in the detection of flaws of con- 
stru^ion otherwise invisible; and their use in Ob- 
serving the crystalline state is already being con- 
sidered as a probable and welcome aid to metal- 
lurgical problems. Hut still the richest mode of 
their employment is by the indirect methods of 
pure science. Their unique properties help as 
nothing else can to a knowledge of the relations 
between radiation and matter, ether-waves and 
electrons, atoms and the forces that bind them 
together, which arc among the greatest of the 
fundamental problems of physics. 


X-RAYS IN MEDICAL SCIENCE 


By a. C. Jordan, 

T he discovery of X-ra)s in 1895 was justly 
hailed as one of the greatest scientific 
marvels of any age. Medical men eagerly grasped 
the possibilities of these rays, which enabled them 
to see the internal organs of their patients actually 
at work, hitherto impossible even to surgeons, 
who in the course of their operations had the 
organs exposed to view, but only under conditions 
of anmstbcsia. 

The first practical uses to which X-ravs %vere 
applied were; (i) In the detection and localisa- 
tion of metallic foreign bodies, such as needles 
and bullets; (2) in the detection and localisation 
of metallic or other foreign bodies that had been 
swallowed; (3) in the diagnosis of fractures of 
bones : this branch of radiology has made enor- 
mous strides during the war, and has led to a 
vast improvement in the treatment of iractures 
and to the saving of countless limbs; (4) in the 
diagnosis of calculi in the urinary tract and else- 
where : these foreign bodies throw shadows which 
have to be distinguished from concretions in the 
bowel and calcareous deposits : many pitfalls lie 
in wait for the unwary observ^er, and the right 
interpretation of these shadows, even at the 
present time, calls for skill, patience, and dis- 
crimination; (5) in the diagnosis of diseases of 
the chest: the appearance of the normal move- 
ments of respiration and of the beating heart 
was closely observed, and as a result of these 
observations upon healthy subjects this branch of 
physiology has had, to a large extent, to be re- 
written. The position of the heart and vessels 
in the chest — in the midst of the air-filled lungs 
— rendered accurate diagnosis difficult by the older 
methods of physical examination, but by means 
of X-ray examinations with the fluorescent screen 
the met^nism of the* heart has been closely 
studied and its diseases accurately diagnosed. 

In 'regard to djseases of the \ungs, pneumonia, 
fdourisy^ abscess of the lung, tumours, en- 
larged glands in the chest, and many other con- 
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j ditions produce characteristic shadows on the 
I fluorescent screen, and enable the site, nature, 

I and extent of the disease to be determined. In pul- 
monary tuberculosis the aid w'hith X-rays have 
’ brought to its early diagnosis, and in defining its 
extent, has proved of such value that this means 
I of diagnosing phthisis is pla>ing an essential part 
in the campaign in progress for dealing with this 
I scourge* X-ra> study has shown that the first 
changes which occur in the lung in this disease 
I lie so deeply buried m the chest -under cover of 
I a thick layer of healthy lung that they arc quite 
, beyond the reach of the older methods of detection 
j by peicussion and auscultation. By the time the 
1 stethoscope is able to discover the signs of con- 
j sumption, the disease is probablv so far advanced 
* that the prospects of a cuic are remote. The 
diagnostic utility of X-rays has increased steadily 
with the continued improvement in the apparatus 
and the increased skill and cxperieni c of those 
engaged in this branch of science. 

TTic correct estimation of fractures and other 
, injuries to bone and joints necessitated an accu- 
I rate study of the form and texture of normal 
bones, as well as the individual variations that 
occur in the conformation of bones and their joint 
surfaces. This knowledge led at once to a most 
important extension of the diagnostic powers of 
X-rayfr— the recognition of disease in bone and 
the differential diagnosis of many diseases of 
I bones and joints. 

So far we have considered radio-diagnosis as 
dependent on differences of density among the 
I tissues Bone, with its lime salts, is far more 
> opaque to X-rays than muscle : consolidated lung 
I is more opaque than healthy, air-filled lung. At 
first sight this precludes from the range of radio- 
diagnosis a very important part of the body— the 
hollow viscera constituting the digestive tract. 
Very little information is to be gained from an 
ordinary X-ray inspection of the stomach and 
bowels, but the intrMuction of opaque substances 
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into hollow organs with the object of determining 
their outlines and of observing abnormalities of 
size, shape, or function has opened up an entirely 
new extension of the science of radio-diagnosis. 

An opaque meal *’ consisting of a heavy in- 
soluble salt, such as carbonate of bismuth, is 
given in a dose of a-4 oz. Its progress is ob- 
served through the oesophagus into the stomach 
and duodenum, and observations are continued at 
intervals to note the position and behaviour of 
each part of the small and large intestine as the 
bismuth passes through. By this means much 
new information is being gained concerning the 
physiology and the diseases of the alimentary 
tract Our views regarding the causation and 
nature of many of the affections of the digestive 
system have had to be reconsidered and m^ified. 

Medical and surgical text-books of a few years 
ago contained separate chapters devoted to 
individual diseases, such us gastric ulcer, duo- 
denal ulcer, gall'Stones, and appendicitis, but 
when radiologists were called upon to aid in the 
diagnosis of these various diseases they tendered 
evidence that showed conclusively that these 
diseases were not isolated morbid affections of the 
organs concerned, but “end-results” of a more 
general derangement of the digestive system. In 
other words, the stomach or appendix does not 
“ go wrong ” by reason of any intrinsic vice, but 
because it is in an environment which has become 
vitiated or unhealthy. 

An entirely different aspect of our subject is 
the application of X-rays to the treatment of 
disease. From observations upon the far-reaching 
consequences of undue exposure to the action of 
X-rays, radiologists were led to explore their 
possibilities for therapeutic purposes. 

It is well known that the first workers in the 
field of radiology were destined to pay a heavy 
price for their devotion. The repeated exposure 
of the skin to the action of the new rays set up 
a disease in skin known as X-ray dermatitis. 
Gradually the skin and even the deeper tissues 
of the hands and other parts that had been ex- 
TOsed to the action of the rays were destroyed. 
Extensive and painful sores appeared which pene- 
trated deeply and resisted all attempts to induce 
healing, ' and in some cases cancerous change set 
in, necessitating the loss of a limb, and unfor- 
tunately, in a few cases, leading to a fatal ter- 
mination. It was natural to surmise that an agent 
with such terrible powers for evil as X-rays 
possess might, in suitable rxxiM doses, be con- 
verted into a means of salvation, in the same 
way as many deadly poisons — strychnine, opium, 
digitdis, and mercury — have become the 
pbyaician^s most potent and useful remedies when 
rightly administered. 

^ It was found that certain diseases of the skin 
^yielded ^ very readily to carefully administered 
nmlicattons of X-rays ; and to-day ringworm, so 
dimcult to eradicate by ordinary methods of treat- 
ment, is almost universally treated by X-rayt. 
Prior to this treatment primary schools were 
deprived of numbers of their pupils for long 
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periods, averaging two years for each child, but 
now the disease is usually eradicated in three 
months. 

Other diseases which have been treated with a 
large d^rec of success by irradiation arc : Tuber- 
culous glands; other gland enlarg^ents, such 
as occur in lymphadenoma (Hodgkin’s disease); 
uterine fibroids; exophthalmic goitre (C^av^s’s 
disease); blood diseases, such as leukoemia; and 
some forms of gout, rheumatism, and neuritis : 
in these painful disorders X-ray treatment 
relieves pain even when it cannot achieve a 
cure. 

In view of the sucressfiil application of X-rays 
in dispelling enlarged glands, the question natur- 
ally arose: Have we here a therapeutic agent 
which can cure that most dreaded of all diseases 
- -cancer? The answer to this important question 
was sought with diligence, and at first with much 
promise. But its limitations soon became ap- 
parent, and to this day the results of X-ray treat- 
ment of cancer have' not fulfilled our greatest 
hopes. True, many cancerous masses can be 
destroyed and made to disappear by this treat- 
ment, yet a genuine cure docs not always follovt. 
Other growths mav appear in inaccessible places, 
or general dissemination of cancer may set in. 
Early removal by operation is still the safest 
method of dealing with a cancerous growth. The 
removal may, however, be advantageously fol- 
lowed by the systematic inadialion of the opera- 
tion area, so as to destroy any cancerous cells 
that may have been left behind. We must not 
(hay, we dare not) despair of the successful treat- 
ment of cancer. Recent researches, however, 
lead to the conclusion that the road to salvation 
is in the prevention rather than in the cure of 
the disease. In these researches X-ray observ’a- 
tions of the digestive system occupy a prominent 
place. They have taught us that particular 
sections or 'points in the gastro-intestinal tract 
become so altered from their healthy state as to 
be specially liable to take on a cancerous change. 
We have learnt that toxic products, absorb 
frem the intestinal canal into the general circula- 
tion, give rise to deterioration of the tissues and 
render them liable to become cancerous as Ae 
result of some slight source of continued irritation 
such as would do no harm to healthy tissues. 

The effects of X-ray exposures on white blood 
fxirpuscles are receiving increased attention, and 
to-day results are being obtained which are of 
gp^eat interest. We know, for instance, that ^ 
white cells of the blood pla^ a leading part in 
the struggle with invading microbes. If particular 
kinds of white ceUs can be increased in numbeas 
and in activity, we shall have gained a notable 
step in treatment. Already there are t^eporta ftom 
more than one part of the world of promising 
results from treatment on these lines in cases of 
pulmonarp' consumption. a ^ 

It will be seen from the foregoing brief account 
that important devdopmeg^ in mt functions of 
X-rays in the direction b^ of iliagnosis and of 
therapeutic apf^cation can be hopefuQy awaited- 
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Eyery day we are learning more of the nature 
and properties of the various kinds of X rajs the 
soft and hard primary rays the homogeneous and 
other secondary rays and knowledge is increas 
mg regarding their action on the surface and 
within the bcmy tissues 


It IS safe to predict that m the coming years- 
X rays will play an increasingly important part in 
attaining the end and aim of all medical stud) — 
the prevention of disease add the maintenance of 
a high standard cf health ind efikiency in the 
community 


PROGRESS OF ELEfTRICAL INVINIION 

By Proi* T a Fleming F R S 


T he progress of electrical discovery and in 
vention and especially of electric lighting 
telegraphy and telephony, in the last fifty years 
is the theme on which the Editor of Nature has 
asked me to make a short contribution to this 
jubilee issue Ihe chief difficulty however is 
in selecting from the enormous stores of accumu 
lated knowledge the topics most worthy of notice 
in a space all too brief for any adequate treat 
ment 

Casting our glances backward to 1869 we can 
however say that on the theoretical side elec 
tncal science was then beginning to emerge from 
the stage of a chiefly qualitative study of pheno 
mena into an era of quantitative measurement on 
which progress so much depends The initial 
attempts to lay deep sea submarine cables and the 
engineering aspects of land telegraphy had com 
peUed attention to the exact measurement of elec 
tncal qu intilies Ad\anced physicists had already 
appreciated the advantages of an absolute system 
of measurement based on the fundamental units 
of space time and mass but practical elec 
tncians still employed vague phrases such as 
quantity currents and intensity currents 
and precise ideas on the subjects of potential 
capaaty inductance electric energy and power 
were not widely diffused Lord Kelvin (then 
Prof W Thomson) had indeed started into 
existence some years previously (in i86i) the 
famous British \ssoc ation Committee on Flee 
tncal I nits and Maxwell Balfour Stewart and 
Fleeming Jenkin had commenced experiments on 
the practical determination of the ohm or British 
Association unit of electric resistance for whch 
work Faraday W Thomson and Maxwell in 
Great Britain and Gauss Weber and HelmhoIU 
in Germany had laid the foundations 

A new era began in 1873 with the publication 
of Maxwell s stimulating work on electricity and 
magnetism LTp t6 that time students of the 
subject for the most part obtained their know 
ledge from such descriptive non mathematical 
works as de la Rive s great treatise on electricity 
and magnetism When Maxwell was appointed 
professor of experunental physics at Cambridge in 
1871 and the Cavendish Laboratory was opened 
for work about 1873 quantitative researches at 
once commenced wiUi Hicks Gordon Chrystal 
Fleming, Schuster Glazebrook and Shaw as 
earfy workers After Maxwell s lamented death 
in 1879, the* late Lord Rayleigh accepted 
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the position as his successor and directed his 
attention and great abilities at once to the exact 
determination of practical electric units in which 
he did magnificent service a work very ably con 
tmued by Glazebrook J J Thomson Searle and 
others After the introduction of public electric 
lighting the measurement of electric quantities 
b^me a commercial matter In 1885 the writer 
of this article read a papier to the Institution of 
1 lectr cal Engineers m 1 ondon advocating the* 
necessity for a standardising laboratory for elec 
tncal testing instruments Soon after the Board 
of Trade established such a labor itor> later 
on the Germans started their Reichsanstalt and 
at a still later stage the National Ph>sical Labora 
torv in England was oiganised and equipped 
The Cambridge physicists have always miin 
tamed the high standard of research which 
marked that of Kelvin Maxwell and Rayleigh 
and much valuable quantitative electrical work 
has been done there too extensive for dctaled 
reference When Sir | J Thomson succeeded 
Lord Rayltp,h at the Cavendish Libor itorv he 
bef,an the epoch m king researches on the nature 
of electricity and matter which have revolutionised 
scientific concepts His identification of the 
cathode ray particle with the electron of Larmor 
and Johnstone Stoney i id h s measurement of its 
charge and miss are amoigst the most brilliant 
achie\emcnts of experimental science and opened 
up an entirely new era in electrical research J J 
Thomson gathered round him a bind of expert 
mental investigators whose researches coupled 
with his own threw light on innumerable obscure 
phenomena The discovery of X rays by Rdntgen 
in 189^ and of the Bccquerel rays ind the dis- 
covery of radiilm by Mme and Prof Curie 
stimulated the work of Rutherford C T R 
Wilson Townsend and others which has re- 
sulted m immense accessions to our knowledge 
of the nature of electricity ind itoms 

Side by side with this progress in pure scientific 
knowled^ fruitful advances were made in electro- 
technics Faraday s great discovery of m igneto 
electric induction had been long before applied m 
the construction of machines with piermanent 
magnets for generating by rotation of coils of 
wire an electric current Henry Wilde had sug 
gested the use of electromagnets for producing 
the magnetic field and he as well as Werner 
Siemens and Wheatstone, bad discovered the 
self exciting pirmciple and applied it in machines^ 
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to which the term “dynamo” wan later 
on applied. In 1870 Z. Gramme, a French 
electrician, rc-invcnted a special form of 
armature construction, first su^ested by 
Pacinotti, which enabled a dynamo to give a very 
uniform direct electric current; and Hefner 
Alteneck, in Germany in 1873, had patented 
another type of armature winding, now called 
the drum winding^* The way was then opened 
for the production of electric currents by 
mechanical power on a large scale and for the 
solution of the problem of public electric lighting. 

Paul Jablochkov invented in 1876 his “electnc 
candle ’* and initiated public street electric light- 
ing in Paris. C. F. Brush, in America, invented 
a simple form of arc lamp adapted for working 
in series with others and a type of series arc- 
lamp dynamo. This Brush system soon after 
1878 was largely in operation for street lighting. 

In the following year Edison, in America, and 
Swan, in England, solved the problem of the pro- 
duction of a practical carbon filament incandescent 
electric lamp and thus rendered domestic electric 
lighting possible on a large scale. 

In the same year the writer of this article 
exhibited some of Edison's early carbon filament 
lamps in operation in ^uecn Victoria Street, 
London, though it was not until the Crystal 
Palace Electrical Exhibition of 1882 that the 
public saw the new illuminant used on a large 
scale. The invention of the metallic filament lamp 
about 1904 made an immense improvement in 
economy in electric illumination, and more recently 
the “half watt” gas-filled lamp threatens to dis- 
place arc lighting entirely from streets and build- 
ings. 

The utilisation of this lamp, however, 
required a public electric supply, and Edison was 
one, of the first to work out all the practical 
details and provide a complete system. This was 
put into operation in New York and in London 
m 1882. Improvements in the dynamo rapidly 
followed, and In the hands of J. Hopkinson, 
Crompton, Siemens, and others it b^ame a highly 
efficient machine. About 1883 attention b^an 
to be directed to alternating currents, and alter- 
nators and transformers were designed by Fer- 
ranti, Mordey, and Parker. 

In or before 1890 or 1891 polyphase alternators 
were first produced by Ferraris, Tesla, and 
C. E. L. Brown. Large electric supply stations 
were then built, and a lively contest took olace on 
the relative merits of direct and altemaung cur- 
rents. The polyphase alternating system has, how- 
ever, enabled electric power transmission to be 
conducted over great distances, and in the last 
twenty-five years an immense utilisation of 
natural water-power has taken place by this 
means, beginning with the Niagara Falls Power 
Station in 1893.^ Electrification of urban tram 
lines and short-distance inter-urban railways has 
made enormous progress in the last quarter of a 
century. 

Meanwhile, between 1876 and 1879 Graham 
Belt, Edison, and Elisha Gray, in the United 
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States, had given us the speaking telephone, and 
D. E. Hughes, in Eng^d, had produced the 
microphone, which is the t»s!s of all modem 
telephone transmitters. In 1876 Lord Kelvin 
astonished the British Assodation at Glasgow by 
the information that he had heard articulate 
speech transmitted over a wire by one of Bell's 
early telephones. In 1879 the first rudimentary 
telephone exchange was established in London. 

When once the commercial possibilities of 
telephone exchanges and of domestic electric 
lighting had been realised, progress was assured, 
although that of the latter was retarded by the 
unwise Electric Lighting Act of 1882, not repealed 
until 1888, and telephonic improvemeots were 
hindered by the Government control of it estab- 
lished by the legal interpretation of the term 
“telegraph** to include “telephone,** under the 
Tel^rapn Purchase Acts. 

Limiting consideration, then, to improvements 
in telegraphy and telephony, we note very briefly 
the foUowmg stages of invention. In 1869 the 
British Government passed an Act for the 
acquirement of the electric telegraph co^ipanies, 
and made the transmission of paid messages a 
public service. This “nationalisation” has, how- 
ever, put a burden on the taxpayer, although it 
resulted in great extension of the facilities. Im- 
proved me&ods of transmission, such as the 
Wheatstone automatic system, capable of send- 
ing 400 words a minute, were soon introduced 
for Press purposes. 

So far back as 1855 D. E. Hughes had in- 
vented an ingenious printing tel^raph, but 
immense improvements afterwards intrcxluced 
by Baudot, Creed, and Murray now enable tmlve 
messages to be sent simultaneously on a single 
wire, each being printed down on paper at me 
receiving end, the sending being done by a typist 
on a special typewriter at the rate of thirty to 
forty words a minute. 

Most long telegraph lines are now worked multi- 
plex, meaning that several messages can be sent 
m the same or opposite directions on the same 
wire simultaneously. 

In submarine cable woric Great Britain, has 
always been pre-eminent. The first submarine 
cable was laid in 1851 by the Brothers Brett 
across the English Channel, and the first per- 
manently successful Atlantic cable by Sir Charles 
Bright and Sir James Anderson in 1866 from 
the s.s. Great Eastern. Lord Kelvin, who had 
previously given to the world his mirror galvano- 
meter, invented also in 1867 the syphon rccbrlder 
which receives and records the feeble arrival 
currents, and later improvements have given 
to it its present form. sensitive relavs 

and repeaters have been invented by MuW^ 
head, Heurdey, S. G. Bh>wn, and Axd 
Orling, which have vastly increased the speed 
of transmission. Lord Kelvin laid^ the finr 
foundations for the theory of the telegraph caUe 
so far bock as 1855. There an at present about 
300,000 mites of working submsrine cable iu fhe 
world, most of which has been made ttnd laid 
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tty Britisb electridaiu. In connection with 
ttttepbooyt enonnous inTcndve thought bat been 
g h r en since x88o to perfecting the mechanism of 
tdephooe exdianges, and the difficulties of auto- 
maw exdianget, which require no telephone girls 
or operators to effect the connection between sub- 
■cribersi have now been finally overcome. Another 
very great advance has been in the '"loading ” of 
tel^hone lines. In 1887 Oliver Heaviside first 
showed the importance inductance in the line 
as a remedy for distortion ” in the wave form 
of the spee^ currents, but it was not until Pupin, 
in the United States in 1899, suggested the 
insertion of inductance or "loading’* coils at 
certain proper intervals in the hne that practical 
success was obtained. A Danish engineer, 
Krarup, introduced a system of uniform loading 
for submarine telephone lines. The Pupin type 
of loading has made telephony possible over very 
great distances, such as New York to San Fran- 
cisco, and Berlin to Rome. The difficulties of 
loading submarine cables up to 100 miles or so 
in lengA have been overcome. The theory of 
the subject has been treated by Heaviside, Ken- 
nelly, and Fleming. 

Wirelws telegraphy has attracted the attention 
of electricians since 1842, but no important inven- 
tion was made until Marconi in 1896 first showed 
bow to employ electromagnetic wattes for this 
purpose, generated by a special form of Hertzian 
oscillator, and detected by an improved form of 
Branly metallic filings coherer. Lodge then 
demonstrated the importance of syntony in con- 
nectira with the subject, and it soon took very 
practical shape. Inventors all over the world 
were attracted to this new field, with the result 
that in a few years, chiefly by the work of Mar- 
coni and his co-workers, electric wave telegraphy 
between ships and shore became established as 
an indispensable aid to navigation. The con- 
struction of long-distance wireless stations, the 
first of which was erected at Poldhu, in Cornwall, 
in 1901, brought to notice many remarkable facts 
in connection with the propagation of long elec- 
tric waves round the earth and through the atmo- 
sphere. 

A very iinportant factor in the recent develop- 
ments of wirel^s telegraphy and telephony has 
been the invention of the thermionic detector and 
oscillator. The pioneer invention, according to 
judicial decisions, was made by the writer of this 
^icle in 1904 in applying for the first time an 
incande^nt electric lamp with a metal plate 
sealed into the bulb as a detector of high- 
frequency electric oscillations. The “Fleming 


valve ’* led to the invention of the three-electrode 
amplifier and thermionic generator of oscillations. 
This has given us an instrument of marvellous 
sensibility for detecting electric waves, and made 
wireless telephony a success and wireless tele- 
graphy half round the world an achievement. The 
importance of wireless telegraphy and telephony 
in the European War of 1914-18 has been the 
cause of wonderful developments of the subject 
owing to the number of able minds brought to 
bear upon it. 

Turning, then, from the present and the past 
and directing our gaze upon the future, we can 
certainly see many achievements looming before 
us. The world will be covered with long-distance 
wireless stations which will effect instantaneous 
communication over thousands of miles. Long- 
distance wireless telephony will enable speech to 
be transmitted over great distances, and it is 
quite within the bounds of possibility that the 
business man of the near future in London may 
hold a five-minules' conversation with a friend in 
New York or even South Africa with as much 
ease as we now telephone to Glasgow or Liver- 
pool. Directional wireless telegraphy will be used 
to steer passenger-carrying aeroplanes through 
doud or mg. flie steam locomotive and engine 
will gradually be replaced by the electric motor, 
and the water-power of the world will be utilised by 
its means. There are large possibilities still latent 
in connection with electro-chemistry and electro- 
metallurgy, and one great problem of the future 
is to tap the illimitable stores of energy latent in 
every chemical atom for the use and benefit of 
man. As coal becomes exhausted or coal power 
is made too expensive by labour difficulties, the 
question of new sources of energy becomes press- 
ing. The engine of the future may be an im- 
proved form of internal-combustion engine in 
which the combustible is not cod gas or oil 
vapour, but some form of explosive compound 
in which atomic energy is suddenly released and 
expended in heating air or other gas in a cylindw. 

Of one thing we may be perfectly certain, 
namely, that it is only through the avenue of pure 
scientific research sedulously and disinterestedly 
pursued that we shall reach the solution of these 
technical problems of supreme importance to man- 
kind. The last fifty years has bwn a period of 
extraordinary technical applications of ever- 
increasing electrical knowledge, and no one can 
see reason to think that we^ have yet rcafched 
finality in the possible utilisation of this physical 
agent for ameliorating the conditions of human 
life. 


DEVELOPMENTS OF MECHANICAL SCIENCE. 


By Dr. W. 

T he attempt here made to give a sketch of 
the mechanical side of progress in the last 
wfy ywa^is neoessarily slight. The year 1&69 
traa the centenary of tnat'.in which Boulton and 
watl took but ueir first 'patent for the steam 
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engine. It is due to the application of steam- 
power to industrial operations, more than to any- 
thing else, that tiiere has been so gr^t an increase 
of population, of wealth, and of aodal prosperity, 
i and indirectly also of scientific knowle^, during 
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the last X50 years Perhaps a review of some of 
the earlier advances already slipping out of know* 
ledge, well as of more recent and familiar 
discoveries, will be interesting 

Eighty years ago Dr Lardner said it was due 
to the steam engfine that reason had taken the 
place of force, the pen had superseded the sword, 
and that war had almost ceased on the earth 
History does not confirm the presaence of this 
The last war, largely an engineering war, owes 
Its vast range and frightful devastation to means 
placed in me hands of armies and navies by 
mechanical saence To take one point, success in 
war depends chiefly on the rapidity with which 
large masses of men can be moved and served 
wfth ammumtion and food This must be aocom 
pbshed by railways and motor trucks At Verdun 
sixty million shells containing three million 
tons of steel were expended in thirty weeks 

During the last fifty years there has been a 
wide extension of research in mechanical science 
Most large engmeenng works have their labora 
tory for testing materials, and the problems in* 
vestigated are largely those suggested by indus- 
trial operations This was specially important 
during the war, and it is now necessary to make 
permanent the more intelligent and active spirit 
thiis iroused 

Hydraulics is a very old subject of research 
Its problems aire generally too complex for purely 
rational solution Hence the smd of continued 
experiment A remarkable series of measure- 
ments of flow over weirs of different forms, under 
different conditions, with varying \elocities of 
approach, and an invcstigition of the peculiar 
cnange of form of the water nappe on the weir 
crest at low discharges, wis communicated by 
Bazin to the Ann dcs Fonts et Chauss^s in 
188B-98 

In 1885 Froude gave the first direct determina 
tion of the frictional resistance of surfaces of 
different roughness in w'lter (Bnt Assoc Report) 
The most novel result was that the aver'tge fric- 
tion per square foot depended on the length of 
the surface in the direction of motion The fne 
tion of rotating discs was investigated by Unwm 
in 1880, and W Gibson in 1910 A research by 
Stanton and Pannell (Trans R S , 1914) has 
shown the conditions of similarity of motion m 
fluids, and extended the results to water and air 
and to high velocities These results have been 
of service in discussing the resistance of aero- 
^anes as tested in wind diannels Osborne 
Reynolds's experiments m 1882 showed that tn 
flow in pipes there was a critical velocity below 
which the resistance varied ss the velocity, and 
above nearly as the square of the velocity 

Froude applied his results to the extremely im 
portant i^ubjjKt of the calculation of the resistance 
of ships The greater pprt of the resistance is 
due to skin friction, and can be calculated On the 
assumption that the wetted surface is equivalent 
to 1 plane of equal area and length m the direc 
Mn of motion and equal rougmess The re- 
maitider of the resistance, due to waves and eddies, 
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can be found by model experiments There is 
an exact rdation between wave and eddy reaist- 
ance of the model and ahip at corresponding 
speeds The method of modd tests of ships as 
a guide to design is now fully estabkshed Sir 
Alfted Yarrow has generousW established an ad- 
mirable ship modd tank at the National Physical 
Laboratory 

Water power is one of the oldest sources of 
mechanical energy for industrial purposes Its 
importance, looking to the fact of the limitations 
of cod supply and that in favourable arcum* 
stances it is cheaper than steam power, can 
scaredy pc over estimated Its use has greatly 
hdped processes such as the fixation of atmo* 
spheric nitrogen, and the production of duminium, 
calcic carbide, carborunaum, caustic soda, etc , 
besides being an essentid auxili^ m many great 
electric lighting installations Thirty years ago 
no water turbine existed of 1000 h p , now tur- 
bines up to 20,000 h p have been made The 
harnessing of Niigara, commenced in 1890, gave 
rise to a movement for utilising water-power on 
a great sede The possibility of transmitting 
energy dcctncally to distances up to 200 miles, 
with little loss 'ind commercial success, has 
greatly enhanced the aviihbihty of water-power 
In the USA some seven million horse power 
I are utilised, in Norway more than one million, 

' in Canada two millions and in Italy one million 
TTiere arc great possibilities ui the British 
Dominions In Canada and some other countries 
d Government survey of the water-power re 
sources is in progress 

In 1869 the steam engine differed little from 
what It was as Watt left it, except in detail, 
size, and variety of application One important 
modification since may be noted Rankine and 
Clausius drew up a complete rational theory 
based on the meclmnical equivalent of heat But 
It appeared that actud engines used 40 to 60 per 
cent more steam than was accounted for by the 
theory In the late 'fifties Him, of Colmar, 
traced the discrepancy to the conductivity of the 
cylinder wall, which was cooled by evaporation 
to the condenser during exhaust and then con- 
densed part of the steam on admission To 
remedy this he introduced superheated steam, 
used to some extent in the 'sixties with economical 
results, but not widely adopted until the 'nineties 
Watt aimed at getting a dry, hot cylinder, but 
only pirtly succeeded Superheating is a further 
step only second in importance to the separate 
condenser 

The greatest change in the generation of power 
18 due to the perfecting of the steam turbine by 
Sir Charles Parsons The principle of the steam v 
turbine IS old, but it involved great scientific 
tenaa^ and courage and large, unreixtunerati<^e 
expenditure before practical success was achieved 
The first condensing turbine of 100 h p was made 
m 1892 Now m me latest cruiser, the JRaleigh,^ 
there are tutbines of 70,000 h p For Itfge em- 
tric installations and for large and spcNedy ships 
the steam turbine has supersMid the reciprocating 
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en^e Lately Sir Charles Parsons has intro 
duced gear for reducing the necessarily high tur 
bine speed to one more suitable for the propeller 
and this will much extend the use of the turbine 
in marine engineering 

fhe development of the intemal-combustion 
engme belongs almost entirely to the last half 
century On it has depended all aircraft and sub 
marines, and most mechanical load transport 
The first satisfactory gas engine was that of Dr 
Otto m 1876 Dovvson m 1878, introduced pro 
ducer gas emaocipiting the engine fiom dep<nd 
ence on illuminating or town gis snd Benier 
soon ifter invented the suction producer The 
Germans developed the 1 irge cylinder high 
powered gas engine chiefly for uttlis ng blast 
furmce nnd coke oven gas — a waste product Sir 
Dug'ild Clerk who his led the way in this country 
in developing the gas engine nnd espeaally m 
studying its theo^^ estimates that there were 
gis engines of million hp at work in 

rhe first pinffin engine w is that of Pnestman 
m 1885 The Diesel oil engine introduced in 
189*^ has perh ips the greatest thermal eflScicncv 
of anv he It ent,ne 

Ihe patrol Lnj,nt which has made the con 
quest of the ir possible waa greatly im 
proved during the war and is the lightest of 
he It motors \n aeroplane engine )f h p is 
stated to weigh onl> i 63 lb per h p 

Tht future of ur transport has very great 
promise but it looks as if for commerci il put poses 
the airship has advantages over the aeroplane 
In coastal patrol ind anti submarine work navil 
airships carried out 9000 patrols covering 
million miles Engineers interested believe 
that an airship capable of carrying jooo persons 
at 80 miles an hour is in reach of present prac 
tice \ttcmpts are being made to produce helium 
to replace hvdrogen in the envelope removing 
one source of danger 

Mr Lanchestcr his reminded us thit with 


Government help largely withdrawn, the aero 
nautical industry is m the position of a youth 
luxuriously brought up who finds himself face to 
face with the f ict that he has to earn his own 
luelihood 

Structures and machines should be designed 
with adequate strength and at the same time w ith 
the least necessar) material In the old view the 
strength limit wis the statical breaking weight 
and the ritio of this to the working stress was 
termed the factor of safet> Wohler s research 
in 1871 proved that in ordinary conditions of con 
ttnual variation of stress fracture occurred with 
much less than the st itirol bre iking weight and 
depended on the range of variation of stress 
Bauschinger showed th it the position of the elt^tic 
limit changed with repetition of straining action 
md that the range of elasticity appeared to be 
the sime as the range of strtss which could be 
siist lined indefinitelv Bairstow and Stanton have 
conhrmed this Osberne Reynolds lonslructed \ 
machine m which continuous changes of stress 
in i test bar could be produced by the inertia of 
reciprocating weights 

In the period under consideration there has 
been a great extension of public and pri\ ate 
mech inic il testing 1 iboralories 1 he N itional 
Physical Laboratory and the Bureau of Stand irds 
Washington ire now (lovcrnmcnt institutions 
In the I J S V very large testing michints ha\e 
been constructed sever il of ()00 tons capacitv 
and one of -,000 tons at Pittsburgh I or testing 
full size members such as bridge ties reinforced 
concrete columns etc such machines ire ncces- 
s iry Though new ti sts of malcri ils must be 
adopted with great c lulion tests of hirdncss and 
tests of brittleness h ive been found useful 
Guest Scoble and others hive investigated 
compound stress ind tound that m ductile 
materials the limit of resist ince is the greatest 
shear stress \ very gre it adv ince h is been 
made in the dihcacy ind ircuracv of strain 
me isurii g instruments 


THE TREND OF MODERN ML I U LURGY 


By Prof H C H 

M ETAI LURGY IS the art of extr icting metals 
from their ores refining them ind ^vorking 
them up into finished products for the use of mm 
land at a profit Ihe inevitible corollary of this 
1$ that the economic factor is always decisive as 
to the applicability or otherwise of any new scien 
tiflc discovery which bears upon the industry 
The art is one of the oldest in the world but in 
spite oi Its highly diversified chiracter and the 
profound influence that scientific methods have 
had upon its scope and techniquei it does not 
differ tCHlay m essence from the ancient art 
except in the fact that to an ever increasing extent 
the ap^tnattons of scienpe are found to be pay 
aUe 

Ih attempting a survey of the present position 
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and tendencies of the f^reit metallurgic il induft 
j tries only the broadest treatment is possible 
\ccordingIy no account will be ( iken of the usual 
subdivision of the subject into ferrous and non 
I ferrous metallurgy Rather docs there appear to 
! be an advantage m omitting this distinction which 
has no scientific basis but is purely one of 
i custom 

The hrst stage in the passage from the mineral 
as mined to the manufactured metal is ore* 
dressing, and here a very notable advance, made 
in the last few years, has to be recorded The 
old method of gravity concentration, whereby 
the ore after being crushed was suspended in 
water and treated in a variety of machines for 
the concentration of the metallic contents, which, 
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being specifically heavier, tended to sink, while 
the lighter gangue floated, never^ at its best, gave 
an extraction of more than 82 per cent. In the 
“ flotation ” process of to-day the sulphide ore 
particles are made to float on a froth pr^uced by 
the agitation of the pulp with the addition of a 
small amount Of oil and acid, while the gangue, 
although specifically lighter, sinks. Ihe flotatlve 
agent is air, the frolh beii^ stabilised by the 
particular oil mixture used. Surface tension and 
not gravity is the principle utilised in the separa- 
tion. The method has iKen principally applied to 
the concentration of copper sulphide and mixed 
lead and zinc sulphide ores. Its largest applica- 
tion has been in copper reduction work in 
America, where many millions of tons of ore are 
being treated to-day. At Anaconda the total 
recoveries in the concentration process have been 
raised from 7^ per cent, to as much as about 
95 per cent. There can scarcely be any doubt 
that flotation has a great future as a concentrator 
of metal values. At the present, however, it is 
limited to sulphide materials. For that reason it 
has had no effect on the metallurgy of iron, where 
the mineral is either an oxide or a carbonate ; but 
it seems likely to have a very wide application to 
the principal economic minerals of copper, lead, 
zinc, gold, and silver, especially when the two 
latter contain base metal values. 

Thus far the concentration has been mechanical 
— there has been no change in the chemical 
composition of the mineral itself. In the next 
stage, in the great majority of cases, smelting 
or “ reduction ” begins, which has for its object 
the conversion of the ore into a metal, usually 
unrefined. Hitherto the shaft or blast furnace 
has held its own, with coke as the fuel. This 
furnace has had its principal recent development 
along thd lines of better char^ distribution, and, 
in the iron industry, more efficient hot blast stoves 
and more economical power plants Fifteen years 
ago many furnacemen were satisfied with almost 
any distribution of charge they happened to get 
from the apparatus installed, but this most im- 
portant operation cannot be ignored without caus- 
ing low output and high coke consumption. Dis- 
tributors are now in use which g^ve the charge 
a columnar structure with alternate columns of 
coarse and fine orc^ instead of uniform layers 
produced by most systems of Ailing. Highly bene- 
ficial results are claimed for this improvement; 

Hitherto the reverberatory furnace has been 
markedly inferior to the shaft furnace from the 
point of view of thermal efficiency. For this 
reason only the ore which was in too fine a state 
of division for treatment in a shaft furnace was 
smelted in a reverberatory. The very extensive 
application of gravity and flotation concehtration, 
pat^ularly to copper ores, with the fine grinding 
•'which ^ these processes involve, has, however, 
necessitated the smelting concentration of such 
materials in these furnaces. Until comparatively 
recency the best practice in the rcvcrbfcratory 
furnace concentration of copper ores waft about 
4^ tons of charge per ton of coal, against about 


8 tons of charge per ton of coke in the blast 
furnace. Here, too, a remarkable improvement 
during the last five years Uks taken place. This 
is due, in the main, to three factors : — 

(x) To the increased efficiency of burning coal 
m the form of dust as compared with burning it 
on a grate. 

(2) Fo maintaining a ver} large mass of 
charge piled along each side of the furnace, which 
increases the speed of heat absorption. 

(3) To the augmented size of the hearth, which 

has now reached a length of about 143 ft. ^nd a 
width of 30 ft. * 

For successful practice, the coal, before pul- 
verising, must be dried to a maximum of i per 
cent, of moisture. It must be finely pulverised, 
since the increased surface thus obtained has a 
direct bearing on the efficiency. Upwards of 
80 per cent, should be capable of passing throug^h 
a 200-mcsh sieve. The delivery of coal and air 
must be controlled so that the proper proportion 
between them is maintained, and the coal itself 
must contain enough volatile combustible matter 
to give the required combustion. Only a few years 
ago it used to be reckoned that to smelt from 
230 to 270 tons of charge per 24 hours was good 
work. The current practice to-day in the new 
furnaces is to smelt between 600 and 700 tons, 
and the ratio of charge to fuel has been brought 
up to about 7:1, which raises the reverberatory 
furnace almost to a level with the blast furnace 
from the thermal efficiency point of view. Certain 
of these large reverberatories are fired with oil, 
and very satisfactory results, ns regards both 
economy in fuel consumption and weight of 
charge smelted, have been obtained. 

Passing next to the refining of the metal, it is 
here that “electric heat ” is tending in some cases 
to supplement, in others to supplant, fuel beat 
An instance is furnished by the refining of steel 
on a large scale in the so-callcd triplex process, 
in the second sta^ of which fuel heat, in form 
of producer gas, is used (the charge being worked 
first in a converter and afterwards in an open- 
hearth furnace), while in the third stage an elec- 
tric resistance furnace is utilised which permits 
the refining of the steel to a considerably further 
degree. It is widely held that the quality of steel 
which can be ]>roduced in this way is superior to 
that obtained in the open-hearth furnace. This 
is due to the fact that, owing to the high tem- 
perature employed, more refractory basic fluxes 
can be used which permit of a greater removal 
of sulphur and phosphorus, with a consequent 
improvement in the properties of the refined sted. 
Moreover, in the electric furnace the charge Is 
decidedly less contaminated with gases. *For 
high-grade materials, such as high-speed cutting 
to^s, where quality is of paramount importance, 
the dectric furnace seems to have. a field all its 
own, and, owing to the fact that, upder speaal 
conditions, current for it can be bought from 
public service companierVduring “off peak“ 
periods, its installation cost is not necessarily 
high. This permits of its use In plants' smaller 
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than otherwise would be justified in m iking their 
own steel The rapid growth of the electric 
furnace is shown by the fact that the total number 
in operation in March, 1910, was 114 and in 
January, 1917, 471 

As an alternative to flotation concentration and 
smelting operations, which, as mentioned, arc par 
ticularly suitable for sulphide ores, the achieve 
ments of hydrometallui^y have also to be con- 
sidered Ihe cyanide process which has long 
been established as the most suitable method of 
extracting gold and silver from low grade ores 
depends on the fact that the dilute solutions cm 
ployed exercise a selective solvent action on the 
precious metals, ind is the best known instance 
of the application of leaching on i large scile 

Recently the extraction and rehning of coppei 
by h)dromctalIurgical and electrolytic methods 
direct from the or< his become i lommtrciil 
process Many of the low gride ores of copper 
pirticularly the vast porphyry deposits in the 
highly mineralised mountainous country in the 
southwest of USA and Mexuo are c xidistd 
ind not imenahle to flotation concentration hor 
their benchciation leiching is the most suitable 
method \ famous example of this kind is the 
tre it mi nt of the ore obt uned from the mine of 
the Chile 1 xplor ition Co situ itcd it Chuqui 
cimita whuh is regirds tonnige ind contents 
of valuable metal is one of the greatest known 
copper deposits in the world Ihe high point of 
the mine lies at an altitude ot 9890 ft while 
the cMriclion plant is situUed it ft on a 

plate lu of the Vndes 160 miles north e ist ol 
Antofagista Here i plant of 10 cxx> tons duly 
capacity has been designed ind erected m i 
desert ^000 miles iw ly from the bise of supplies 
The ore which carries about 2 per cent of copper 
IS in oxysulphate known is brochantitc 

The process chosen utilises its sulphuric acid 
ion for the solution of the copper ind allows a 
percentage discard of the liquid after each opera 
tion, thus avoiding its fouling by continud use 
The ore is crushed to ibout half in inch mesh 
and leached with sulphura icid Ihe greater pirl 
of the chlorine is thminatcd in lube mills by tre it 
ment with metillic copper The remaining copper 
IS precipitated from solution by clcctiolysis and 
the cathodes are melted and r ist into commercial 
wire bars In this way a high grade commerciil 
metal is produced direct from the ore m three 
operations, in only the last of which is a furnace 
treatment necessary Agunst this the ordinary 
concentrating smelting, and refining operitions 
in\olvc no fewer than seven stages The output of 
refined copper from this plant is at the rite of 
200 tons day 

The refining of metals by electrolysis, of which 
the previous process is an illustration, is one of 
the most important features of the industry of 
to-day It derives its importance from two con 
aiderations which are inter-related first, that it 
permits the production of the commercial metal 
int a h^hly purified form , secondly, arising out 
of this, It fflows the conmlete recovery of the 
HO 3610, VOL IO4J 


precious metal values from base metal ores, which 
thus increases their commercial value To day, 
iron, copper zinc, le id duminium sodium, 
mignesium nickel, gold and silver arc obtained 
in 1 market ibie form by such methods To take 
one instance only upwards of 90 per cent of 
the world s innuai production of copper, which 
in 191 was about a million tons was refined by 
electrolysis within 20 miles of New \ork City 
The c ithodc copper thus produced did not contain 
more th in pirts of impurities in 10 000 As 
a by product of this refining there was obtained 
nearly 20 per cent of the world s entire output 
of Sliver 1 substdiitiil amount of gold, small 
imounts of platinum ind palladium together with 
notable quintitus of nickel selenium and tcl 
lunum 

\ lewing the industry to diy it is m inifest that 
there is a not ible trend lowitds the substitution 
of furn lee or p\ro metiUurgy b) h\dro and 
eketto mctallurg\ 1 \ tn whtre furn a< operations 
still hold the htld itumpts are being continually 
m idc tow irds the substitution of tiicl heat by 
ckrtrie he it Iron is being produitd commeroi 
ally in Sweden C m id i ind the I S \ by elec 
tru smelling and rihning There is i ckar trend 
of i similar rharutci in the melallurg\ of certain 
ores ot copper whuh ire not mien ibk to direct 
tl t ill )n 1 1 Ic lehin^ Met iK such is Uuminium 
sodium ind magnisiim irt produced direct by 
ckcttol)sis Ihe gre it import ince of this ten 
done} is aliiadc suj^gested is th it it permits 
of i more complete bcnehciilum if any given 
me ind indeed brings a I ir wider ringe of raw 
mueriils within the scope of economu exploita- 
tion thin otherwise would be the ( isi How 
charly this is so m ly be seen from the following 
inst inces 

IVcvious to the introduction of the c>anidc 
process il did not piy to extract gold from my 
sulphide ore unless it cont untd at least o ^ oz 
of this metal By means of this process however, 
the limit of such pa> ibli ores his been brought 
down to about i dwl per Ion it d m the case of 
dean gravel containing nitive geld to as low as 

gi uns I c o oof of in 0/ < f gold per ton 
Similarly in the c ise of the sulphide ores of silver, 
the previous limit of o oz his been lowered to 
about - 07 per ton bv the same pioccss As 
regards copper the economic percent igc was 
itout per cent down to the year 1890 By the 
introduction of leiching picxtsses this figure was 
quickly reduced to about 2 per cent Progress 
has been continuous in lowering the limit, and 
to day tailings from cone enl rating tables con 
taming only oty per cent of copper ire being 
treated for extraction it Can^nei (Mexico) and 
Anaconda (U S V ) In regard to such materials 
It IS more ihm possible that the flotation process 
will lower the limit still further 

I imits of space prevent any reference to the 
trend of current practice in the mechanical and 
thermal treatment of metals and alloys and the 
ever-deepening influence of metallography on this 
great branch of the metallurgical industry 
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POSITION AND PROSPECTS OF AVIATION 

B\ L Bairstow F R S 


present pha&e of scienlific developmtnt of 
a\i ition m ly be said to d ite from the period 
1890 1900 ind to hnve its most dehnite form 

f iven by the icscirchts of 1 ingley and Maxim 
rjm 1 in^lcy s book i^en taken the early dati 
on which pioneer desijrns weie prepared and a 
protrccled controverss irose between Bl^r ot and 
r irmnn is to the nlitivc merits of the biplane oi 
the monoplinc is i result of \ statement b} 
Langley whieh his since pioved to rtted consider 
able m Klific ition 

JThc hrst not ible flight in public ippears to have 
been th it of S mtos Dumont in 1906 for which 
he wis granted the Dcutseh de li Meurthe prize 
this was little more than i long hop and for the 
next two jears it wis cle ir th it one of the larger 
diflicultics of flight was the control of aircnft m 
the air 

I King with reisonible ertainty dates from the 
exhibition flights of the W nj,ht Brothers in 
France during 1908 and ma\ fiirly be ascribed to 
the intrcxluc tion by them of wing w irping for the 
purposes of lateral control Since then progress 
both scientific illy and industrially has been very 
rapid 

In 1909 the Advisory Committee for Aeronau 
ties was formed by the then Prime Minister 
Mr Asquith with the late 1 ord K lylcigh as its 
president Ihe Committee controlled the activi 
ties of the Aeronautical Rese irch Departments of 
the Nation il Phjsicil laboratory and was 
closely informed of the full scale research work 
earned on it the Rov il Airerift 1 utorv 
The development of the best sh ipe of leroplane 
had appro iched finality somewhat closely in the 
years i9i't“i4 on the other hand owimr to the 
death in an aeroplane accident of Mr E Busk 
prelimimr) experiments on the industri il apphea 
tion of the theory of si ibility e ime to i pre 
miturc end During the wir the attention of 
seientihe workers in leronauties was devoted 
to the many applications of existing knowledge 
rather than to its extension ind it was pointed 
out by them that the performances of aeroplanes 
could be predicted approxim Uely with little effort 
ind that these predictions could be made the basis 
for an appeal for new designs to mtet the in 
creasing exigencies connected with fighting in the 
air 

On the other hand no such simple gencralisa 
tion has been found possible for de iling with 
stability with the unfortunate result th it designs 
made to give the necessary speed and rate of 
climb have been put into use before their con- 
dition as to stability was fully understood 
Defects of stability mide themselves felt by a 
series of accidents peculiar to each type 
analysis of these accidents and suggestions as to 
rem^ies came from the existmg scientific work 
on stability Examination of the cat^iones into 
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which iccidents fail gives perhaps the clearest 
idei as to the technical development possible m 
the ntxt decade Some 80 per cent of the total 
iceidenls during training arc due to loss oi speed 
of the aeroplane and in Utempt on ihc part 
of the pilot to turn his aeroplane towards suitable 
alighting ground The rem lining 20 per cent 
irt in large part accounted for by failure of the 
engine to continue to develop power md so to 
compel descent on unsuitable landing ground 
The latter point sc ircely needs more th in passing 
comment for the generil history of development 
in machinery shows that m iny vears are necessary 
after main ideas have been established before 
details are satisfactory Progress m ide in under 
standing the phenomenon connected with fatigue 
s»uggests that \ moderate reduction of the power 
expected from existing leroplanc engine designs 
would lead to in enormous increase m the length 
of their life It may therefore be expected th it 
the ordinary precautions tikcn in the development 
of an engine will lead to the pr ictical elimination 
of accidents under the he iding of forced landings 
here again pregress will be iccclerated b\ use 
of the known scientific d it i 

The larger group of ueidenls mentioned abne 
needs a consideration of design intimitelv isso 
ciatcd with the pilot s power of control of the 
aeroplane and its inherent stibibty II should 
not be forgotten th it the relation between these 
two quintities in an leroplane designed for fight 
ing in the atr ma\ have little or no connection 
with the corresponding relalion of the properties 
desirable for civil leroplanes This field is as yet 
eompirativeh unexplored ind there are strong 
grounds for believing that an aeropl me can 1^ 
so designed that the dangerous consequences of 
error of control by the pilot are greativ reduced 
It is not improbable that the accidents on the 
score of loss of flying speed can be reduced to 
some S or 10 per cent of their present m ignitude 
when the nccessiry skill in design has been 
acquired 

The most important of the m mv difficulties which 
make it impossible to forecast the future of avia 
tion are not technical but commercial Develop 
meat under the stress of a great war has left an 
industry cap ible of producing an enormous 
number of aircraft Attention has been given 
solely to military uses and aeroplanes are &cre 
fore not specifically designed for civil purposes 
At the same time the civil uses are not clear 
how far aviation will be good for the purpo^s 
of carrying mails passengers or merchand&e 
IS at present almost wholly a matter for coo 
jecture 

Pre war experience was gained in the develop- 
ment of aircraft which could be flown with a 
moderate degree of ease and safety, and no lifkis 
of commercial communicaUon had been maugu- 
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rated The tniin asset of both the aeroplane \nd 
the airship is speed and here the importance of 
long distances will be evident on littk consider'i 
tion In 1 countrv like I ngHnd with ^ve^ 
orginised railw-iv trunk lines and journeys of the 
order of 1500 miles the siving of time m the 
carriage of mails ts sm ill particul irly sun e the 
mail trains travel by night whcre-is ittoplmts 
-wait for the dawn before lommencing the journty 
W here the route includes i sen p issage the 
ndvnntnges are much greater ind the enterprise 
of our two lending tr msport companies h is sho^n 
the possibility of i remarkable degree of certainty 
in tne service between I ondon nnd Pnris It is 
howev er on much longer journev s thnn these th it 


the saving of time by nerial transport presents its 
most ntlrictive possibilities 

On the other h ind the iniiinl outlay and run 
ning expenses ire roughly proportion d to the 
length of joutnev and the inception therefore 
represents i formidible undert iking The returns 
ire ptobicm it e il ind from the n iturc of the c ise 
it will be obvious ih it until the special fuihties 
h ive existed fc r some time no estimnte of v due 
tan Ije m ide ns to the thirges which will prove 
rcmuntralive to in oper iting rompmv ind sufh 
cuntlv nttr ictiM to the users of the ntvv form of 
trnnsport 

Civil nerinl trnnsport is therefore still in its 
inf ini} is nn idditim to oui industrial life. 


THr LIQUlFACnON OF G^SFS 


By Proi* C H 

I N 1869 when the hrst number of Nvtcrf ip- 
peared Andrews h\d just tompleted his 
experiments on enrbonie icid nnd eslnblished the 
fnct thnt lor ench gas there is n critical tern 
per dure ibovc which it is impossible to liquefy 
the g IS by pressure 1 nr idny bv using low tern 
peratures ind consider ible pressures hidhquehed 
chlorine sulphurous ind hvdrochlorir ntids 
ivinogen and immonnmiH^3 by 1844 hid idded 
eight other g ises to the list ind hxd solidthed 
sulphuretted Indiogen inimonu and nilrous 
oxide CnilklLt in 1878 bv suddenh reducing 
the pressure on oxvgcn niirogtn ind c. irbonii 
oxide compressed to 300 itmospheres obt lined 
mists which he isenbed to hne drops of the hque 
fied gxs Pictet nbout the same time by emplov 
ing grenter pressures md cooling his apparitus 
with other liquehed giHs succeeded in obt uning 
a sm ill qu intitv of liquid o\} gen which was of a 
slightly blue colour 

In 1883 It Cracow Wroblewski and Olsrcwski 
succeeded in oblninmg smill qunnlitas of liquid 
oxvgcn nitrogen md nr which ev ipor ited in i 
few seconds By 18S7 Olszewski could obtun a 
few c c md by igoo 100 c i of liquid oxvgcn 
before m nudience of his students Dew nr hnd 
been iblc to produce qu intitics exceeding -o c v 
since i886, md hxd alrcndv mnde delcrmin itions 
of the properties of substnnecs it the low tempern 


I FES IRS 

turcs thus itlainable In 189-. he introduced the 
double willed v icuum vessels with n little mcrcur) 
within to convert ihc intern il surf u c s into mirrors 
now known is Dew ir fl isks These reduced the 
rite of tv iporntion of i liquid gas stored in them 
to xbout i thirtu th of the rate for ordin iry vessels 
Ihe utihsition of the foulc Kelvin ccxihng effect 
b> 1 indt ind by H impson in i8q^ enabled c ich 
ti produce n m ichine c ipablt of liqutfMng ur 
>\vgcn md nitrogen on i commcrcul si dt In 
1898 Dewar produced for the hist time liquid 
hvdiogtn using the J )ule Kelvin cffcrl in Iht gns 
prt lookd to 08^ \ bv 1 bilh of liquid air 
cv ip)r ting JM ta u> Next vc ir he solidilud it 
ind determined its melting point to be 14° \ In 
1908 it Icydtn K imerlmgh Oiims hquehed 
helium md determined its boiling point to be 4° A 
III the meintimc Ols/twski hid hquehtd md 
solidihcd irgon in i8gs md Rimsi\ md 1 rivers 
had bv 1900 Iiquched Iwrypton nd xenon 

Ihc lommcrnil production f I qutfied g iscs 
g ive f i ihtics for the c\ imimli n of the physical 
properties of subsl'iiucs U low tcni|Ki ilurcs md 
in this wtrk Dewir ind K imerlmgh Onnes md 
I his pupils Invc pHved prominent paits It is to 
the levdin pn fessor we owe the discovery of 
I the disippcirmci of the elcetiieil resistances of 
miny metils at temper Uures i few degrees above 
ibsolute zero itl lined by the use of liquid helium 


PROGRFSS OF MEIEOROLOGY 

Bv \\ H Dixrs 1 R S 

T he progress of meteorology duiing the last 1 astronomy as an evict science from the old 
fifty years hxs been very marked is may istrology, but it must be confessed that the 
be seen by a casual reference to the current Newton of meteorology has not yet appeared 
meteorological literature of the period i86->-75, Fifty years back the student of meteorology 
to a great extent, it resembles the emergence of spent much of his time in a vain hunt for weather 
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sequences and the principle of post hoc propter 
hoc held full swa> , the laws of motion and the 
more recently discovered laws of thermodynamics 
were in most cases completely ignored or it least 
considered as not being applicable to meteorology 
Ibis his been largely changed for the better and 
one does not now expect to hnd i cold arci ex 
plained ab being due to the descent of air in an 
anticyclone from a higher ind colder region 
Perhaps the pendulum h is swung too far the 
other way and mithcmatical analysis may some- 
tunes be used when it is not applicable On 
the assumption that air is n perfect nuid it follows 
from a strict mithematicil analysis that i sphere 
exposed to a steady current of wind will offer 
no resist ince to th \t wind a result obviously 
inconsistent with thi f lets The issumption made 
c*innot be justihcd ind one cinnot help feeling 
that gre'it c lution should be used in m iking 
assumptions if the result of a complex m ithe 
matical investigation into \ meteorological ques 
tion IS to be trustworthy Mathematics however 
afford n most ustful ind often indispcns ible 
aid to meteorology and of late years espe 
daily although fir from exclusivelj by their 
means miny useful deductions have been 
drawn 

It IS impossible in a brief irticle to give any 
full statement of the present position of mctcoro 
logy but i short aceount of the great iccess of 
knowledge that h is come to us m the last fifteen 
years or so bv mo ms of observations in the upper 
air may be of uiterest the more so beenuse the 
great central problem of meteorologists who live 
in temperate 1 ititudes has always been the genesis 
and motion of cyclones and ntic> clones which 
bring us our \ inous types of wt ither ind this 
problem is most intim itcly interwoven with the 
upper air observations 

A mass of detail remiins to be filled in but 
the salient facts of the distribution of tern 
perature in the upper air are well established 
and It least for Europe where some 1500 observa 
tions ire avail ible are beyond dispute Wc have 
also observations from Canada the United States 
and Batavia md a few from Central Africa and 
the tropical Atlantic 

It has been found that the atmosphere is divided 
into two parts a lower part, the troposphere in 
which there is a lapse rate that is a fall of tern 
perature with height — of about b® C per kilometre 
(17^ F per mile) and an upper part the strato 
sphere in which there is no appreciable change of 
temperature with height *The boundary between 
the two parts is in these latitudes quite sharp and 
distinct but IS not so well defined in the tropics 
Its height varies with the latitude for the South 
of England the mean is 10 6 km for Scotland it 
IS 98 km , and for the equatorial regions it 
reaves 16 km It has also for tempefate lati 
tudes an annual variation, rising in the summer 
falling in the winter It should ot add<xl that the 
usual lapse rate is less than 6^ per kilometre in 
the first three or four kilometres, is more than 6^ 
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above that height, and in regions of excessive 
cold, such as Canada or Sibena in the winter, may 
be absent or reversed m the lower strata With 
regard to temperature over the (X|uator the 
stratosphere may be as cold as —80^ C over 
huropc It has about -54® C for its mean, but 
may vary from —40® to -70® C 

Confining now our attention to Europe there is 
very little or no correlation between the tempera 
ture ind the birometric pressure of the air at the 
surt tc:e but a totaUy different set of conditions is 
met with as soon as the very lowest stratum — the 
first 2000 ft , say — is passed From i km 
and upw irds there is a very high correlation 
indeed between temper Uure and pressure 
between 4 and 8 km the correlation (x>efri 
cients ire more than 085 they then fall off 
rapidly so that there is igain no correlation at 
the boundary between the troposphere and strato 
sphere Above this in the lower part of the 
stratosphere the correlation is negative and 
reaches — o 30 but f ills off with increasing height 
Also the correlation between the pressure at 
c) km and the temper tture at any height 
excepting the surface md the common boundary 
is very high being positive for the troposphere 
and negUive above 12 km Smte a low 
pressure area at the surface remains so up to 
ncirly 20 km the correlitim defined ibovc 
leads to the following rules In a cyclone the 
troposphere is relitively cold and t;he stratosphere 
wirm and it may be idded the bound iry between 
the two IS much lower than usual In an 
antic) clone the troposphere is warm and the 
stratosphere cold ilso the common boundary 
Is raised The actual differences of temperature 
between a well marked cv clone ind antic) clone 
in the British Isles are about 10® C the cydone 
being 10® cooler from 3 to 8 km , and the anti 
cyclone 10® cooler from 12 km height and up 
wards In the cyclone the common boundary 15 
3 to 4 km lower than in the anticydone 

The cause of these differences is still more or 
less a matter of conjecture and controversy In 
my opinion the changes of pressure at heights 
of 8 or 9 km are in some wav brought about by 
the accumulated momentum of the general circu- 
lation and the temperature changes that follow 
ire easily explamed by the laws of mechanics 
ind thermodynamics Thus 1 think that tern 
perature ch inges in the upper air irc the 
results and not the causes of cydones and anti- 
evdonts 

In addition to the results obtained by observa- 
tions of temperature and humidity by means of 
registering balloons much work in the last fifteen 
years has been done by means of pilot balloonil 
A large portion of this remains to be worked up 
Also a considerable advance has been made from 
the theoretical side m our knowledge of the 
motion of the air partides near the centre of a 
cyclone, and meteorologista have good cause Ar 
coogratulation m the steady progress that ta 
taking place 
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PROGRESS OF GEOGRAPHY 

B\ Sib John Scon ktiTir 


D uring the past h Uf century m'lrktd advances 
have been made in all the departments now 
included under the head of Geography, which has 
to deal with certain problems dependent on the 
constitution, configuration, and distribution of 
the surface features of the earth In attempting 
to take stock of the results of the exploration of 
the unknown and little known regions of the 
globe during this penod, I think it is safe to say 
that we have to go bat k to the half-century which 
followed 1492 (when Columbus stumbled upon a 
New World) before we find a period so prolific 
The two Poles have been reached and large addi- 
tions made to our knowledge of the deep island 
girt ocean which covers the Arctic basin and to 
the vast ice bound mountainous continent near 
the centre of which the South Pole is located 
1 he unknown two thirds ol the no longer Dark 
Continent have been more or less provisionally 
tharted, and all but an insignificant fraction pir 
titioned imong the Powers of Europe Great 
areas of North America have betn surveyed 
charted and occupied while much has been done 
for the exploration of Central ind South America 
The map of \si\ has to i large extent been 
reconstructed while the vast unknown interior of 
Austral! i his been traversed in all directions 
Fven much of Europe his been rt surveyed A 
new department essentiallv geographic il chq ino 
graph) has been created as the result of the 
( hallenger ind other oct inic survevs 
Survey work not only in the ofhen! surveys 
but also among explorers his become more ind 
more accunte, while methods and instiumcnts 
have been greatly improved These improvements 
combined with the more thorough training avail 
able at the Royal Geographical Socict) and 
( ertain of the universities bv would be explorers 
have greatlv enhanced the scientific value of the 
results of exploring expeditions Many of these 
in recent years have been accompanied bv 
specialists, not only in strictly geographical sub- 
jects, but also in other departments of science — 
geology, biology, meteorology anthropology, 
etc — certain of the data of which are required in 
working out some of the problems with which it 
IS the business of gcograph) to deal For to 
quote from the presidential address of Sir 
Richard Strachey to the Royal Geographical 
Society in May, 1887 — 

There is no greater difficulty in recognising the 
legitunate place of geography as one of the sciences 
of observation, because of the close relation that sub 
sists between tlw* matters with which it deals and 
those dmt faU within the scope of other branches of 
saenoe, such as geology or biology, than there is m 
asshpung ^ like dtaracter to ^emistr) and elec 
tnci^, Mcautcf of the interaction of the forces with 
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which jht\ sjttiillv dt »l with those th t lonstitutc 
the principal subj ct f jnquir\ in other spcudisc^ 
fields of humm knowledge 

Of course, apart from the gams to geography 
as an observational science, the other departments 
of science represented on these expcdiUons have 
greitly profited by the opportunity thus afforded 

I ht rt suits ol ill this activity have been vast 
additions to our knowledge of the great features 
ot the earth s surl lec, their constitution, their 
morphology, their distribution thtir mutual rcla 
tions, their influence on the distribution of all that 
the surf ire sustiins miner <1, vegetabU animal, 
and, most important of all, man, ot whom all 
the other factors form tht environment If we 
comp ire the maps of to-day with those of fifty 
yeirs igo they will afford striking evidence of 
the great idditions which have been mide to our 
knowledge ol the face of the earth Iht entirely 
unmapped has been enormously decreased, while 
m irked progress towards accuracy has been made 
I on the imperfectly mippcd features Great 
improvements have been mide especially in the 
British Islmds m cartography both in the 
symbols adopted for indicating the physu il 
f< iturcs ind in execution ind workmanship At 
the Intern Uional (itographical Congress of 
(jtntvi in 1891 i gr£ it scheme was initiated for 
an intern itional map of the world on the scale 
ol j/i 000000 \l subsequent conferences a 
senes of reguhtions w is drawn up to be followed 
bv each country in produ mg a map of its 
tcrnlorits ind 1 certain imount of progress has 
been made though it is feared thit the war has 
Ixcn a serious interruption On the other hand 
one important result of the wir has been the pro- 
duction by the Roy il (leographical Society, under 
the direction of the GLOgriphml Section of the 
(jcneril Staff of a m ip of Europe md the Near 
Fast on the lines of the international map which 
nut only h is proved ol great service in eonnee 
tion with the war but dso will be of permanent 
V due as the st indarcS map of the extensive r^ion 
dealt with In general it may be said that the 
maps md vtlases of the present day reflect the 
marked idv ince which h is been made in 
gtogriphy gcnerillv during the past half 
century 

In recent years considerable progress has been 
made m geodesy In 1899-1902 an arc was 
mttsured in Spitsbergen while under the direc 
tion of the late Sir David Gill there was initiated 
the measurement of a great arc in Africa along 
the mendian of 30® F If these arcs are con- 
nected through Asia Minor and Europe, a con- 
tinuous measured arc of 105^ would be c^tained 
The arc of Quito (Peru) has been re measured 
under the direction of the French Academy ot 
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Sciences, and it is hoped ma\ be connected with 
the threat arc m 98® W. which has been under- 
taken by the U S Coast and (ieodetic Sur\ey. 
Other arcs of special importance ha\c been 
measured in Kuropi* and Asia. 

One of the great problems with which geo- 
graphy has to deal is that of distribution. It is 
obvious, on the face of it, that the many types 
of features which arc distributed over the surface 
of the earth must have a potent influence on the 
distribution and activities of humanit), which lives 
and moves and has its being among them. There 
can be no doubt as to the influence of geo- 
graphical conditions on history and other human 
activities, and perhaps even on raev ; hut, as 
Ellsworth Ifuntington points out, the claims in 
this respect are often too \ague to convince the 
sceptical historian. What we want is a more 
precise statement as to the nature and amount, 
the quantity and quality, in each case in this 
environmental influence compared with various 
other elements. Several attempts have been 
made to deal with the prpblem in recent years; 
definite areas should be selected and the problem 
worked out in detail on the spot. 

In what prw'edes we have dealt mainly with 
the geosphere ; but the hydrosphere is an 
important section of geography, both in itself 
and in its influence on the former Hydrography 
is a con\enient term to include the various forms 
in which watt I is distributed over th( fate of the 
earth — rivers, lakes, and the ocean itself. 
Potamoloqy, or the study of rivers and their 
has attracted much attention in recent 
years. Limnologv, the studv of lakes —depth, 
movement of their waters, distribution of life, 
physical nature of their basins — initiated by Forel 
in the 'eighties and ’nineties on the Lake of 
Cieneva, has been (continued in the Scottish lochs 
with voluminous results of high scientific value. 
But it is in oceanography that t}ie greatest 
advances have been made during the half-century. 
A certain amount of work on a limited scale had 
been done in oceanic research, but it remained 
for the great Challnif^er K\f>edition during its 
1872-76 cruise over the oceans of the world 
to create a new depaiijment ol science 
under the name of Occano^raphv . This was 
followed by other similar expeditions in the 
Sihoj^a, the Planet, and the Michael Sats, the 
result being a vast accumulation of data on the 
ocean in all its aspects- its depths, the nature of 
its bed, distribution of life at all depths, saltncss, 
temperature, its surface and under-currcnts, and 
other features. 

As the result of a movement initiated by the 
Royal Geographical Society in 1884, geography 
has obtained a place in education in Qreat Britain 
which it had never held before, w'hile the standard 
of the subject has been raised to a much higher 
level. The subject has at last received ample 
recognition at Oxford and Cambridge and other 
universities in the kingdom, while radical reforms 

r been made in schools of all grades. On the 
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university programme wc have such heads as the 
Principles of Geography; Survey of the Natural 
Regions of the Globe; Land Forms and Morpho- 
logy of the Continents; Meteorology, Climato- 
logy, and Oceanography; Human Geography in 
Its Various Phases ; Geographical Methods of 
Notation, and so on. This will show how high is 
the standard and how wide the field of the subject 
compared with the position even thirty or forty 
years ago. 

Such, briefly, is a review of the progress of 
geography during the past half-century and its 
present position in this country. It has made 
vast advances in all directions and risen far above 
the lowly position assigned to it fifty years ago. 
Still it has by no means reached the position 
claimed for it by the late Sir Joseph Hooker; “it 
must permeate,*' he said, “ the whole of educa- 
tion to the termination of the university career, 
ev'ery subject taught having a geographical 
aspect.’* Notwithstanding all that has been 
accomplished in the more or less scientific ex- 
ploration ol the face of the earth, much still 
remains to be done before our knowledge of its 
features is adequate. The great blanks which 
disfigured the map of Africa fifty years ago have, 
no doubt, been filled up, but it is doubtful if more 
than one-tenth of its surfac-e has been mapped 
with anything like accuracy. Of Australia, large 
areas have only been provisionally mapped, and 
the same may be said ol Asia. Even in the case 
of Canada and the United States much remains 
to h<‘ act'omplished before these loiintrics are as 
thoroughly mapped as the L^nited Kingdom, 
India, and even Japan. Of South America, only 
fragments have been adequately mapped, and 
probably a million square miles arc entirely 
unexplored. 

Oceanography has by no means completed its 
task, though w^hen Amundsen returns in four or 
five years’ time he may be .ible to tell us all we 
want to know about the Arctic basin. While 
there is no need for a network of mapping on the 
Antarctic continent, still wc desire further addi- 
tions to our knowledge of its great features, its 
geiflogv, its meteorology, as well as its resources, 
if there are any of v^ahie accessible. There 
remains ample room for work by trained explorers 
in many of the islands of the ocean. It is thus 
evident that plenty of work still remains to be 
done in exploration, in survey, in mapping, and 
in collecting the varied material which will enable 
the trained geographer to work out those 
problems w'hich bear on the relations between man 
and his geographical environment Happily, the 
marked educational advance during the last thirty 
years in the status of geography, and the great 
improvement in geographical education', have 
resulted in producing an increasing number of 
young geographers capable of dealing on scien- 
tific lines with the problems presented; i% this 
respect we are rapidly approaching the standard 
which has for long almost a monopoly of 
Germany. 
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PROGRESS OF PHOTOGRAPHY 

By Chapm\n Jones 


T O most people fift\ jciis phn)t,riphv 
was r4>*^^entcd b\ the carte de \isiie 
which they exchinged with ihtir frunds ind i 
a few views which thc^ bouj^ht now ind * 
then as mementoes Some who were rither , 
better to do preferred the 1 irg'er c ihini ts whi h ’ 
had been fashionable for two or three \eirs But 
there were ilso is there had been for the previous 
thirty years or more an increasinjj number of 
those who were really interested in the irl and 
the science of photography The Ro\dl Photo 
graphic Society then the Photographic SkicI} of 
London was sixteen years old and there hid 
been journ Us devoted to photogra{)h> far about 
as long The rapid rectilinear lens which h is 
enjo\ed a greater populinty than iny other lens 
had just been intr^^duccd The carbon process 
had ilreadv been practised commer laJlv but in 
th It very vtir it received its hnal simphhc ilion 
b> the elimination of the use of a cement to hold 
the exposed tissue on to its support during 
development 1 arge photographs had been m idc 
ont 1 - ft by 7 ft hiving been recorded in iK(8 
Photography in natural colours h id had its history 
written the principles of three colour photo 
graphy were understood the nature of the 
developable image had been much discussed and 
an electrical theorj had been proposed \ctino 
meters had been devised The kincm itograph 
was represented by the /oetropc or wheel of 
bfc a mere toy 

1 hus It IS obvious that when \ \turf first saw 
the light photography had made \erv consider 
ible progress but its ipplicatjons were h impercd 
b> Its limit itions Fhcre w is no pi Ut sensi 
tive enough for a photographic aoetrope and the 
three colour methc^ of colour photography was 
not practical beiausc the plates avail ibk were 
insensitive to red and ne irlv insensitive to green 
But the keys to the remosal of these two great 
barriers to progress were soon to be found 
Vogel s fundamental discovery that silver haloids 
might be made sensitive to red and to green by 
treating them with certain colouring matters was 
made within four years and within eight years 
during which gelatine had been coming to the 
front as a memuin to replace collodion Bennett 
found that by keeping gelatine emulsion wirm 
for a few days Uie general sensitiveness of the 
plates coated with it was increased very man> 
times It remained of course to develop the possi 
bilities thus demonstrated and equally of course 
they wrere developed Dunng the seventies there 
were other notable matters Printing in platinum 
was introduced, the replacement of glass by films 
received attention, and the photographic zoetrope 
became an accomplished fact in the work of 
Mr Muybndn, oi Cabfomia 
In the ’eighties hand cameras began to appear 
iiochromatiQ>»plates (that tS| plates sensitis^ for 
green) were commercially produced films were 
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made pr rticil plitis ind films were coited b) 
m u hint s inste id of b\ hai d ind developing 
agei ts whi li hid hitheito1>ttn rtstrictcd to two 
or three begin to iniieist in number 

In the next dtcidc tht n net cs C ir! /eiss 
issued the firsl inastij^m it wh ch wis soon fol 
Invcd bv the prt du ts rf Hhcr films md the 
mechanic il photogr iphic and optital difficulties 
of kinem itoj,raphy were lar^tU tntreome 
Miny new developing agents were intrc duted md 
the chemical constitution ippircntly neccsstrv to 
emfer the power of development w is elucidated 

In the Ctrl) vear<i of the present centur\ much 
superior colour scnsitistrs for gel it nc plates were 
found ind pinchromati pi ites bee i me prat tic all) 
i new power m deilin^ w th c liur The luto 
thr me pi to pr >vidrd the hrsl commerciilU prac 
ti il methed if ph togriph> in natunl colours 
on a sin{k,li pi itt a d b> ic stries of >per tions 

This brief skitch of some of the chief terns of 
the hist rv rf phot ph\ fir the {x.riod under 
review is nectss'iril) ver) incomplete but it gives 
landmirks th it ma\ help to picture the general 
progress The appli aliens to s lenlific ind pic 
tor il work is well as to m ittcrs of immediate 
commerci il import ince followed cltsc upon each 
step th It mere ised the scope of photogr iphic 
mcthids until in man) c tses these took (he first 
pi ice inste id of a viry subordinate position We 
hive examples of this m istronom) in survcving 
and espuiiIK in photo engr ivmj, ind block 
making for in this list cise the hand methods 
hive been rendered cimmerciallv obsolete With 
the increase of f icilitv the popul inty of photo- 
graphy increased uni I now ont reg irds anv 
person who cm sa) that he has never taken a 
photograph is something akin to a person who 
IS unable to write 

The hditor isks me siv something is to the 

prsm se of future idvince I hrtognphv in its 
esstnee is i pi toriil method of ittording md 
may thertfore be filh issocialcd with writing 
though photoj:,r iphv has the grt it idvantaji^e of 
being automatic Besides this it has so many ad 
vintages that it will f irm a ncccssar> part of tht 
training of every well educated person Whether 
It will be a college or a secondary school subject 
the educitionists must decide but it will form 
a necessary adjunct to the study of ilmost Ul 
college subjects In the professional and com 
mercial world its impoitance will be incrcasingh 
recognised as 1 means of rapidly getting unbiased 
records The kinematograph is a photographic 
method of recording movement whether slow or 
rapid and will therefore be increasingly appre 
ciated both for scientific purposes and as a means 
of education 

As to pure photograph) — that is the study of 
photography itself — ^we do not know what change 
takes place m silver salts when they are rendered 
developable Of late tins matter seems to have 
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passed into the domain of atomic or molecular 
physics. We know little enough about Ratine, 
and want to know a great deal more, uelattne 
has proved to be a better medium than collodion, 
but there seems no reason to suppose that a 
better than gelatine may not be found. We 
seem to have realised the maximum aperture (or 


rapidity) in lenses, but there is no such absolute 
boundary to the sensitiveness of photogri^hte 
plates, and here we look for continued progress, 
bne fundamental cjuestion : Why should silver 
occupy such a unique position among all tte 
elements with regard to the sensittvenesa of its 
salts? 


REPRODUCTION OF ILLUSTRATIONS, 1869-1919. 

By Emery Walker. 


F ifty years ago illustrations for books or 
periodicals were printed either from en- 
graved wood blocks, steel plates, or were litho- 
graphs In the earliest numbers of Nature 
examples may bt* seen of the first method- -in that 
of January 20, 1870, we find a diagram of a sec- 
tion of the tube by which it was proposed to con- 
sti uct the Channel tunnel ; and in that of Feb- 
ruary 17 an illustration of the New all telescope at | 
GatcflheaJ : these tould scarcely bo bettered now. 
The map illustrating the main drainage of I^ndon, 
in the issue of March 31, is an example of the 
inadequacy of wood for such a purpose. 

Two years later Mr. Alfred Dawson patented a 
method of engraving designed to supersede wood, 
and though his object was not attained in subjects 
requiring tone, diagrams and simple maps were 
found at once to be better and more cheaply en- 
graved bv his process. 

DiTwson’s typographic etching, as he nam^ it, 
is produced thus : A metal plate is coaled with a 
ground of wax composition ; the drawing is made 
upon the plate through the ground down to the 
surface of the plate with steel points, similar to 
those used in etching, but they arc faceted to 
different dimensions at the points. If lettering is 
wanted, as for a map or a diagram, the letters are 
stamped in the wax with ordinary printer’s type. 
The spaces between the lines and letters are then 
raised upon the plate by the addition of melted 
wax, which unites with the ground and runs up to 
the line, and in the hands of a skilful operator 
stops there, thus forming a mould. This is then 
blackleaded, and upon it copper is deposited by a 
galvanic battery. When the copper is about the 
riiickness of fairly stout brown paper it is taken 
off the mould and the outer surface tinned and 
“barked up” with antimonial lead. The leaden 
surface is turned in a facing lathe and mounted 
upon wood or metal, which brings the printing 
surface of the block to the height of type. It is 
then practically a piece of type and can be “set 
up ” and printed with the text of the page. 

This process was a development, with some re- 
finements, of a method patented by Edward Pal- 
mer about 1840, and called by him “glypho- 
»aphy *’ ; it was used to a limited extent fof book 
uiustratson. 

^Ekwson's typographic etching is still in use, and 
it may be interesting to note the line blocks 
Cor the maps in Fortescue’s “History of the 
Bg|ish Army,"" and the greater part of those for 
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the last edition of the “ Encydopsedia Britannica,'* 
were engraved in this way. 

In France a method called, after its in\entor, 
“Oillolage" had been in use a few years earlier 
than this, by which blocks for the cheaper kinds 
of newspapers were made by transferring to zinc 
drawings made in reverse upon lithographic trans- 
fer paper, and the “whites” bitten away with 
dilute nitric acid. This process was introduced 
into England after the suppression of the Com- 
I mune in iSyr. The application of photography to 
I this process was the loginning of a revolution in 
book illustration. For though wood-engraving 
held its own for many years after this for subjects 
in which chiaroscuro was required, it was gradu- 
ally disused for drawings made in line, and the art 
of pen-and-ink drawing for reproduction began. 

Artists soon got used to the new method, and 
there was a general demand for a process which 
‘ would reproduce not only drawings in line, but 
also those made in washes or body colour, and 
‘ would be suitable for the direct reproduction in 
the printing press of a photograph from nature. 
This was met simultaneously by F. £. Ives, an 
American of great photographic distinction, and 
by a German inventor, Meisenbach. Ives’s pro- 
' cess, though beautiful results were obtained, was 
too complicated for general use, and Meisent^ch’s 
process, called in English “half-tone,” held the 
field. The negative of the drawing to be repro- 
duced was made by photographing through a 
screen of parallel lines plac^ dose to, hut not 
touching, the sensitive surface of the photographic 
plate, and when the exposure was half-completed 
the lens was covered and the screen turned round 
so that the lines ran in the opposite direction to 
I that in which the screen was first placed, and the 
I exposure completed. 

This was in 1882. The result was rather crude 
and deficient in variety of tone. The real • ad- 
vance wa.s made by the invention, by Max Levy, 
of Philadelphia, of a new screen composed of two 
ruled glasses placed in contact at right angles. 
Max Levy’s screens were imported largely, and 
from this time England, whic^ had bej^n, in t|^ 
earlier stages of the invention, dependent upon 
Vienna, and to a smAlter extent ujmn Paris, for 
half-tone blocks, went ahead, and now half*«tofifi 
work made here is not second to that of any) 
country in the world. It is us^, not only in 
books, but also for the i^ustratkm of aaSj 
papers. ’ ^ 
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The tnoflt impoitant inventbn since Meisen* 
bftch’s is the three-colour half-tone process* This 
was based upon James Clerk Maxwell's researches 
made 80 long ago as 1861. The drawing or ob- 
ject is photographed successively through three 
colour fflters ; foi' the red negative a green filter 
is used ; for the blue, a red ; and for the yellow, a 
violet or blue filter, 

A half-tone block is made from each colour 
negative, an operation requiring the utmost ac- 
curacy to get register, and the screen is placed at 
different angles to get white into the interstices 
of the grain and to prevent an effect like that of 
“watered silk.” 

In all these processes intended for the letterpress 
machine, the metal plate, for rough work of zinc, 
and for more delicate work of copper, is mounted 
“type-high ” in the manner described above. 

A more recent invention obviates the use of the 
objectionable but necessary shiny coated paper : An 
impression is made from a half-tone plate upon an 
india-rubber roller and transferred to the paper, 
which may have an ordinary or even a slightly 
rough surface. Excellent work has been done 
with some subjects by the application of this 
method to the three-colour process, but so far the 
average results are not equal to those obtained by 
the use of blocks upon glossy paper. This is 
called “Oft-set.” 

A very important photographic process, used 
until lately more on the Continent than in Eng- 
land, where it was first introduced in 1870, is 
collotype ; or, ns it was known in earlier days here, 
“heliotype.” Mungo Ponton, in 1839, used 
bichromate of potassium, and Fox Talbot, in 1851, 
discovered the action of this chemical in making 
a gelatine film sensitive to light. When a nega- 
tive is printed upon a film of gelatine so sensitised, 
it absorbs moisture in inverse ratio to the amount 
of light it has received, and when by means of a 
roller a greasy ink is applied to it, it takes the 
ink in the ratio of its dryness, and so gradation 
in the print is obtained. The advantage of this 
method of reproduction is that it is not necessary 
to use glossy coated paper, which is essential 
if one is to obtain the best result from either a 
half-tone block in black or from a set printed in 
three colours. The disadvantage is that it cannot 
be printed on a letterpress machine in the same 
way as a block. 


This process is unrivalled for facsimiles of docu- 
ments and early manuscripts. But for the repro- 
duction of pictures and illustrations requiring a 
greater depth of tone, photogravure remains with- 
out a rival at present. It is interesting to note that 
Niepce de Saint-Victor, in 1847, had produced a' 
photogravure plate. He coated a copperplate with 
bitumen of Judea and exposed it to the action of 
the sun under a line engraving, which acted as a 
photographic positive, afterwards biting the pro- 
tected lines into the copper, and etched a plate 
which could be printed on a copperplate press. 

Since that time many modifications have been 
made, the more important being the process 
invented by RousiHon based upon a beautiful 
invention of Waller Bentley Woodbury, 
patented in i86b, and introduced by Messrs, 
(loupil, of Paris, early in the 'seventies, which 
was an electrotype from a gelatine mould in 
reliH ; and that by Klic, of Vienna, who in- 
vented the method now most generally used : A 
copperplate is covered with an aquatint ground 
made by dusting powdered resin or bitumen of 
Judea on it and then melting it w'lth a gentle heat. 
This causes the particles to run together in little 
“hills,” leaving minute “\alle>s ” between them. 
Upon this plate an ordinary carbon positive made 
from a reversed negative is squeegeed down and 
developed. When it is dry tl is placed in a bath 
of ptrchloride of iron, 'fhis acid bites through 
the gelatine of the carbon positive and into the 
copper, the depth being graduated by the varying 
thickness of the gelatine of the carbon positive. 
When the biting is completed the gelatine is 
cleaned ott, the copperplate inked by filling the 
interstices or pits and the excess of ink wiped 
off, first with canvas and fine muslin, and, finally, 
with the printer's hand, and an impression btken 
upon damped paper in the same way as from a 
copperplate engraved by hand. 

An adaptation of photogravure to machinery 
was made at Lancaster about tvi^enty years ago. 
It consists in applying Klic's mctho<i to a copper 
cylinder by the use of a half-tone screen instead of 
a grain produced by bitumen or resin. After ink- 
ing the surface of the cylinder it is wiped to re- 
move the superfluous ink and impressions on paper 
are made by a rotary motion at a great rate. The 
process is now largelv used for illustrations for 
weekly illustrated newspapers and magazines. 


PROGRESS IN SCIENCE TEACHING 


By Sir Wilimm A. 

A MAN who remembers clearly the first Great 
International Exhibition in 1K51, and | 
was at school through the period of the Crimean 
War, can no longer claim to be ranked among 
young men or even the middle-aged. But, with 
aU the disadvantages of age, there is something 
to be said for the satisfaction and practical 
of p^mmnal reminiscence. days of school life 
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whieh I can reeall were practically pre-scientific, 
for, though one or two schools, <mch as the 
Quaker School at Ackworth, included elementary 
science in their programme, the utmost attempted, 
as a rule, was a visit from a peripatetic tearher» 

' who came, like the dancing-master and the draw- 
I ing-master, once a week or^ a fortnight. This 
' was the practice at a school in Norfolk at which 
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I was a pupil in 1856. It was kept by a kindly 
old clergyman, who would, in the occasional 
absence of the lecturer, qua^ a bit himself and 
sometimes show experiments, not always well 
chosen. 1 remember seeing^ the cruel operation 
of putting a mouse under the receiver of the air- 
pump and extracting the air. And though Stock- 
Wdt*s “Experimental Chemistry” was the text- 
book, the boys made no experiments for them- 
selves, but were required to commit to memory 
passages from the book, such as “iodine has a 
violet vapour.” There were no school laboratories 
in those days, even in the great public schools, 
neither was natural science so much as mentioned 
in the great majority of the schools in the country. 

There can be no doubt that the Great Exhibi- 
tion in 1851 set many people thinking, for in 1853 
the Department ot lienee and Art was creat^ 
with the object of assisting in the establishment 
of local science schools and classes. Many of the 
first created schools failed, and in 18^ the only 
classes in actual operation under the Department 
were at Aberdeen, Birmingham, Bristol, and 
Wigan. 

The difficulty at that time arose chiefly 
from the scarcity of competent teachers willing to 
undertake the work, and a system was therefore 
inaugurated by which persons who passed the 
examinations held by the Department were con- 
sidered qualified to teach and to earn payment on 
results. The system, with modifications, grew to 
gigantic proportions, and, whatever may have 
been said in later years in the way of criticism 
by those who object to nil kinds of examinations, 
there can be no doubt that the existence of these 
classes served to spread an elementary knowledge 
of physical and natural science very widely 
through the country, and especially among the 
industrial classes, who would otherwise never have 
found their way into any place of higher instruc- 
tion. 

With regard to the introduction of systematic 
leaching of science into public schools and others 
of similar rank, there is the evidence of the 
Rev. W. Tuckwcll, headmaster of Taunton 
School, who, in a paper contributed to the British 
Association at Exeter in i86q, stated that science 
had been taught at Taunton “for the last five 
years ” and at the rate of not less than three hours 
a week. This was, however, a marked exception, 
for from the first report of the Duke of Devon- 
shire’s Commission it appears that in 1864 science 
did not exist in the programme of the largest and 
most famous schools. Very soon after this, how- 
ever, systematic teaching, associated with prac- 
tical work, 1>cgan at Clifton, Rugby, and the 
Manchester Grammar •School, and this example 
was soon followed elsewhere. Nevertheless, the 
Commissioners reported that in 1875, of 128 
Endowed schools examined, not one half had even 
attempted to introduce it, 'while only thirteen had 
a laboratory, and only ten gave so much as four 
hours a week. It was uphill work. Obstruction 
was rampant, not only among the headmasters, 
but also in the old universities to which the schools 
NO. 2610, VOL. ro4j 


passed on their boys. The distribution of scbolar* 
ships at that time was most unfair, and mischief 
was done by the procedure of the Oxford and 
Cambridge Schools Examination Board, which 
sent down examiners, sometimes ill-qualified for 
their office, who set unsuitable questions from 
the text-books with very little reference to the 
teaching. 

At the present day all the great schoc^ are 
provided with spacious laboratories and an equip- 
ment ^ncrally si^rior to that which was to be 
found in many British universities fifty years ago. 
Moreover, there is now a large body of hignly 
efficient and enthusiastic teachers, not only in the 
schools for boys, but also in the high schools fdr 
girls, which have sprung up since that day. The 
science masters have formed an association whidh 
includes representatives of all the great public 
schools and many others — in all, upwards of three 
hundred members. The science mistresses have a 
separate association of their own, and as the prob- 
lems they have before them are very nearly the 
same as those which interest the masters, it seems 
a pity that the two associations are not amalgam- 
ated. The existence of these associations and the 
position of influence to which the Association of 
Science Masters has attained show the changed 
position of physical and natural science as a 
school subject. There are, however, schools still 
where the headmaster stands ia the way of the 
development of science teaching; there is the 
persistent, ignorant demand on the part of the 
public for those subjects only which are supposed 
to lead immediately to remunerative business; 
there is the almost total ignorance in Whitehall, 
in Parliament, and in the Ministry of the common- 
places of physical science ; there are the in- 
different methods still employed in classical 
teaching whereby an enormous waste of time 
is incurred : all these are circumstances which 
operate perenniidly against that kind of 
recognition of physical science in education 
which is essential to national progress, and 
must continue to be the subject of conflict 
until a state of balance between the advocates of 
the old and of the new has been established. 

From the schools we may now turn to sec what 
has been accomplished at the universities. In the 
early sixties of the nineteenth century the position 
of science at Oxford is indicated by the fact that 
Dr. C. G, B. Daubeny occupied down to 1867 the 
chair of chemistry simultaneously with that of 
botany. An undergraduate who chose td “go in 
for stinks ” could attain a degree, but it was B.A. 
Daubeny ’s successor, Sir Benjamin Brodie, was a 
distinguished chemist, and in his evidence b^ore 
the Royal Commission in 1873 he plainly stated his 
view that Oxford did nothing to extend scientific 
knowledgc^-that h to say, that researdi was not 
encouraged. At Cambridge things were in much 
the same positbn. There ^ere sq|ne distingmshed 
scientific professors, of whom Sto^s was me bl 
the most eminent, but there was no univmdty 
laboratory, though had been opened at 
St John’s College. At this time and Ibr 
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many years afterwards serious students of 
dhemistry and some other branches of science 
resorted to the German universities for the 
instruction which they could not obtain in their 
own country in the hi§^her parts of their subjects 
and in research, usually returning with the Ph.D. 
degree. In London the only chemical laboratories 
for the reception of students were at the Pharma- 
ceutical Society (opened in 1844)^ at the Royal 
College of Chemistry (opened in 1845), at 
University College, at Ring's College, and at the 
Royal School of Mines in Jermyn Street. But a 
great step forward was taken when in i860 the 
University of London founded for the first time in 
England a Facult> of Science and began to hold 
examinations for the degrees of Bachelor and 
Doctor in that faculty. effect was immediate 
and extensive. The programme put forth 
appeared formidable, but it provided at once a 
stimulus and a guide to all the numerous casual 
students scatter^ throughout the kingdom, some 
attending classes of the Science and Art l>epart- 
ment or mechanics’ institutes, some engaged 
privately in evening study after business. As a 
siin[de matter of autolHOgruph}, my case uas one 
of the latter kind. I was then a >oung 
demonstrator in the laboratory of the Pharma- 
ceutical Society, but I was fairly well up in the 
physics and chemist^ of that day. I also held a 
Science and An certific«ite as a teacher of botany . 
The matriculation was the ihief obstacle, as I had 
practically learned no Greek at school. This, 
however, diligence enabled me to surmount, and 
by 1868 I got my B.Sc. with First Class Honours 
in chemistry. 

My case must have been very similar to that of 
dozens of young men at that lime to whom came 
the opportunity of getting a stamp or brand with- 
out the necessity of throwing up the occupation by 
which they were getting a living. But it did 
more than that, for the syllabus of subjects com- 

E rised the whole circle of the sciences, including, 
esides the various departments of natural and 
experimental science, logic and moral philosophy, 
so that candidates were required to show at least 
a rudimentary knowledge of the subject-matter oi 
various branches of human knowledge of which 
they would otherwise have remained totally 

S orant. My own experience leads me to think 
t this “little knowledge," which, according to 
Pope’s mistaken aphorism, is ** a dangerous thing,” 
is of great value even to the spt'cialist. A Doctor 


^ of Science ought, and is supposed, to be an 
I expert in some direction or other, but not long ago 
' 1 met a London D.Sc. who had never heard of 
I Bishop Berkeley. This curious fact revealed a 
I state of ignorance of all philosophy and much 
; mure which he would have escaped had the old 
f regulations been retained. This is, of course, now 
I past praying for, and research, which implies 
I specialism, is the order of the day. It is only con- 
I solalory to reflect that anything which induces 
I concentrated thought has an educative effect on 
the young mind. 

^ One of the greatest movements for the promo- 
I tion of cduiation in general, and conspicuously in 
the encouragement given to scientific teaching 
and research, w as the foundation of the university 
colleges and new universities distributed over the 
country In Manchester the college which became 
■ the nucleus of the present Victoria Universitv had 
been founded by John Owens in 18^1, while in 
London University College (the original University 
I of London), King’s College, and Bedford College 
I were already m existence But in 1H71 the first 
step was taken towards the extension of similar 
I benefits to other parts of the counlrj In the first 
instance these institutions subsisted on endow- 
ments provided by private benefactors, supple- 
mented by aid from local subscribers or such 
I bodies as tlie Guilds of London. But in a very 
few years these were found to be insufficient, and 
I serious financial embarrassment had to be faced. 

I After repeated applications to the Government for 
. assistance, and a long struggle, the battle was 
' won, and in 1B89 Stale aid was granted in the 
form of the very modest amount of 15,000/. per 
annum, to be divided among the English colleges. 

I Sir W'llliam Ramsay was one of the most active 
promoters of the movement, and the lull story is 
I recorded in his ” Life " (Macmillan), 
t As to the future of sricniific discovery, who can 
tell? The wonders which have been successively 

* revealed during the last fifty yc.ns should teach 
1 us not to be surpiised at anylhmg. Co-operation 

among workers and organisation may do some- 
thing in the way of gathering up knowledge of 

* Nature, but whatever is done by Governments, 
institutions, or individuals, one considciation 
should ever be kept in view', and that K that 
genius will find its own w'ay, and it would be 
worse than useless to prescribe subjects, or 
methods, or opportunities to the man who has 
been gifted by the gods. 


ASPECTS OF SCIENCE AT UNIVERSITIES. 

Bv Dr. Albx Hill. 


jXOtJBTLESS the provibion made by the 
^ .universities of the United Kingdom for the 
teaobing of science and for research is still in- 
adequate. It always will be. The occupation of 
thd and its extension is a single process, not 
a proceas anti its result; ^pce tne farther man 
«xpIp(tB,*tlMi wider is bis visTqo of the unexplored, 
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The improvement w'hich has marked the past fifty 
years is roughly proportionate to the growah of 
knowledge and" to the investigator’s success in 
utilising it for the meeting of human needs. 

Oxford, Cambridge, the four Scottish universi- 
ties, Trinity College, Dublin, Durham (with no 
Newcastle College of Science), and London were 
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the only universities in 1869. To these must be 
added Owens College, still in the house in 
Quay Street “to whi^ a chemical laboratory and 
a larM lecture-room had been added.” In Science 
Cambridge led the van with, possibly, University 
Cirflege, London, as her nearest rival. It is 
unsafe to adopt an order of merit. Much depends, 
upon the point of view. Edinburgh, for example, 
in the biological aspect, might lay claim to prece- 
dence. We may take Cambridge and University 
College as examples of the provision made for 
science, then and now, seeing that space will not 
allow of a fuller treatment of the subject. 

Science attained to the status of a department 
of knowle^e when the Natural Sciences Tripos 
was established. The first examination was held 
in 1851. Yet for many years the various branches 
of natural science were regarded as possible sub- 
stitutes for the humanities in the education of a 
gentleman, rather than as vehicles of a grim and 
strenuous discipline for the work of life. Science 
was Whe weirs forte, omniscience his foible. 
The Tripos was reminiscent of his influence. All 
branches of science ranked alike. A candidate's 
place depended upon his aggregate of marks. To 
secure first class he must show that his know- 
let!^, like that of the stupendous Master of 
Trinity, ranged from zoolo^ to mineralogy. 

The institution of the Tripos was a powerful 
stimulus to scientific study. New buildings were 
erected in 1864 »nd 1865, yet the contrast between ‘ 
the accommodation and equipment of the various 
departments, in 1869 and to-day, is so marked 
as to be amusing. Salvin’s building was a 
palace as compared with the hovel in the south- 
east corner of the old Botanic Garden, erected in 
1786 by Mr, Bradwell, bricklayer, and Mr. Kaye, 
carpenter, both of Cambridge, in which, until 
18^, all departments, with the exception of geo- 
logy> had been lodged ; a building which for several 
years after, that date was shared by the professor 
of chemistry and the professor of anatomy (in- 
cluding comparative anatomy and comparative 
physiology). The lecture-room on the upper floor 
of this building was well lighted, but the mctal- 
luigical laboratory on the ground floor, and the 
caUnet in which, if possible, a body was dis- 
secled every year, were dark and inconvenient in 
such degree as seemed appropriate to the evil- 
smelling and repulsive rites to which they were 
devoted. 

Salvin's building, which was enlarged later by- 
the addition of an upper story, provided accom- 
modation for mineralogy, botany, zoology, and 
natural philosophy. For long the block was 
known as the “New Museums," since the greater 
part of its space was given up to the housing of 
the herbarium and^ the collections of minerals and 
of zoological specimens. Museums, 1^ it noted, 
wre considered, in those days, as of far more I 
ImporUnce than laboratories for the teaching of 
science. The geological collection was stored — 
it would be mistering to write " exhibited "—in 
Cockerell's building, now given up to the 
university library. 
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To-day the vhede of the cid Botanic GardeiL 
with much surrounding property from wbka 
houses have been cleared, together with about 
six acres on the opposite side of Downing Street, 
is covered with noble buildings. Fortunately, they 
are not too noble. For the most part, they look 
as if they were intended for the purposes for 
which they are used. Cambridge is happier than 
some modern universities in this respect. The 
dignity of science is not enhanced by Gothic or 
Palladian architecture. Science looks to the 
future, not to the past. Steel girders and sheets 
of glass can be rearranged to meet new needs. 
The cotton-mill style is the only style appropriate 
to museums and laboratories. Proportion, light, 
ventilation, and convenience of access of the build- 
ing as a whole and of its several parts are the only 
merits for which the man who designs them can 
lay claim to renown. 

Excluding the professors of mathematics and 
astronomy, the scientific staff of the university 
comprised the professors of chemistry, anatomy, 
botany, geology, natural philosophy, and zoologv, 
each of whom received a yearly stipend of 30^., 
together with a demonstrator of ^anatomy, who 
received tool., and an attendant at the chemical 
laboratory* These officers alone were paid out of 
the University Chest. Additional assistants, 
lecturers, and demonstrators were to be found 
in some departments, but their employment was 
the professor's private affair. To the University 
staff must be added a lecturer in natural science 
at Trinity, two lecturers at St. John's, a medical 
lecturer at Caius, the superintendent of the 
laboratory at Sidney, and two lecturers in medi- 
cine and natural science at Downing. To-day wc 
find nineteen professors of natural science and 
seventy-three readers, lecturers, and demonstra- 
tors on the university staff, and forty-three 
college lecturers. 

The lures set in the gates of science were scarce 
likely to beguile a student from the broader ways. 
“Three-quarters of all university prizes and more 
than one-half of all college prizes are awarded 
for classics and English," the Calendar boasted 
in 1869. English might as well have been omitted. 
It could not stand alone. The only prize for 
natural science was the Sedgwick. Thirteen 
names appeared in the Natural Sciences Tripos, 
against itx in the Mathematical and 73 in the 
Classical class-lists. In 1914, 153 men and women 
took honours in the Natural Sciences Tripos, 
against lai in the Mathematical, 113 in the Clas- 
sical, and 3^2 in the various other Triposes which 
have come into existence in recent years. 

At University College, London, the laboratory 
accomntodation was singularly modest, as, inched, 
it remained until quite recent times. ThCi^teady 
flow of discov^ which has issued from iht 
cramped, dark, inconvenient chemical laboratory 
is testimony to the genius pf the men who have 
successtydy occupied the imair. ^ Students HveM 
not expect^, in to do pradUcal work, u 

understood to-day. wrilcr recalls sittit^ 

in a row of other studeAts, in t87a,4HdUng petiw 
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from flowers atid filling his notebook with floral 
iUagrams; attending demonstrations in the 
pliQrsical laboratojry; dissecting, when it came to 
hin turn, a rabbit to be inspected by the class, 
whilst Prof. Grant, in the dress-coat, brocaded 
vest, and white cravat of the Georgian period, 
^aooursed philosophy, with occasional reference 
to the rabbit. In the chemical laboratory students 
worked in relays, but so limited was its space 
that the lecture-theatre had to be fkted for the 
examination in practical chemistry by clamping 
a tray for each student on to the sloping board 
on which, during lectures, the notebooks rested. 
A similar description would apply to the labora- 
tories at Edinburgh, Glasgow, Dublin. 

Provision for teaching and research has kept 
step with the uses to which scientific knowledge 
has been turned. The distinction drawn between 
pure science and applied science is essentially 
unsound and wholly mischie\ous, as if the purity of 


science were sullied whenever the problem to be 
solved^ is suggested by an immediate human need. 
The discoveries made an investigator who has 
a practical application in view are as truly addi- 
tions to the sum of human knowledge as those 
which reward a worker who is foUowir^ a 
line of research which can never, so far as he is 
aware, contribute to man’s comfort. In most 
cases the practical man also advances the grasp 
of pure science by directing attention to gaps in 
theory, and by asking the professors ' ques- 
tions which they cannot answer. The universities 
have been slow in realising their duty to the 
crafts and manufactures. It is greatly to be 
hoped that, in the near future, we shall cease to 
hear of independent bodies set up for the purpose 
of carrying out either "scientific ’’ or “industrial” 
research. There is but one Science, and the 
universities arc the instruments for extending its 
range. 


FIFTY YEARS OF TECHNICAL EDUCATION. 

By J. H. Reynoids, M Sc. 


J UST fifty years ago there appeared a remark- 
able book, the fruit of much thought, experi- 
ence, and wide travel, entitled " Systematic Tech- 
nical Education for the English People." Its 
author was Mr, J. Scott Russell, F.R.S., the 
designer of the Great Eastern^ the largest vessel 
of that time, which rendered singular service in 
the laying of the first Atlantic cable. The volume 
was dedicated to the Queen, and the purpose of 
the dedication was declared to be "to entreat 
her Majesty graciously to consider the ca.se of 
the uneducated English folk who arc now suffer- 
ing great misfortune in their trade, commerce, 
and manufactures, as well as in their social, 
moral, and intellectual condition, through having 
been neglected and allowed to fall behind other 
nations better cared for by the men whose duty 
it was to lead as well as to govern the people." 
The Queen was urged " to issue her Most 
Gracious Majesty’s commands to her Majesty’s 
Ministers to sec to it that for the future the dex- 
terous, energetic, willing working people of 
England receive at the hands of the Government 
a practical education for useful life as thorough 
and systematic as the best-educated nation in 
Europe.” 

Mr, Scott Russell declared that the condition of 
English education, both general and scientific, 
compared very unfavourably with that prevailing 
in Continental countries, notably in Prussia, 
Saxony, Wilrttembcrg, and Switzerland, whilst 
no provision worthy of the name existed for tech- 
nical education and training, which were abun- 
dantly provided for all grades of workers in 
industry and commerce in ^ the countries named. 
Hh. called in evidence the lessons taught by the 
Gti^ Exhibition of 1851, v^hich owed its origin 
to the enlightened views of Jthe Prince Consort, I 
1H6. 2616, VOL. IO4I 


and m which the civilised nations of Europe 
received their first lessons in technical educa- 
tion. Our superiority in machinery and its 
products was manifest, whilst in articles demand- 
ing beauty and grace of design wt were plainly 
lamentably far hc'hind some Conimenlal nations. 
Mr. J. ^otl Russell concludes his book by 
pleading for the appointment “of a powerfiu 
statesman to be Minister of Public Education with 
a strong will, a complete organised plan of a 
people’s teaching; a determination that, iit what- 
ever cost, the English people shall become in one 
generation the best-educated nation m Europe — 
and it will be done." We have at last such a man 
in the present President of the Board of Educa- 
tion, and it is to be hoped that he may so remain 
and be given the means to carry out the essentiid 
reforms embodied in the great \ct of 1918. 

The enormous progress made by the several 
important nations as a result of the object-lesson 
of 1H51 was made clearly evident at the exhibition 
held at Paris in iSstj. England was no longer, 
in consequence of the establishment of schools of 
design and the circulation of the best models in 
the areas affected, outstripped in pottery and 
glass, whilst, on the other hand, foreign nations, 
such as France and Germany, recognising the 
advantage which England cnjo}ed in the pos- 
session of abundant raw material, such as cx^ 
iron, and steel, together with skill in adapting 
them to the purposes of industr), and realising 
that the only effective way of meeting it was to 
apply higher science and research in their treat- 
ment and application, had already, with this aim 
in view, established schools for the education and 
training of both masters and workmen, with the 
rasult that their engineering exhibits made a 
remarkable display. 
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The International Exhibition of j86a held in* 
London showed a further striking* advance on the 
part of foreign nations : Switz^land with her 
aniline colours, Prussia with her ingots of Krupp 
steel, France with her steam-engines, and the 
United States with ingenious machincrjj for 
economising laboun But it was the Exhibition of 
1867, held ID ParU, which offered conclusive and 
disturbing evidence of the successful efforts of 
foreign nations in the application of organised 
scientific and technical education to manufactures, 
especially in the production of well-designed 
steam-engines, boilers, ships* armour, and 
artillery. 

In the great ironworks at Creusot, in France, 
there was established a systematic organisation 
of technical schools such as could be found no- 
where in England. It was the considered judg- 
ment of skilled obsers^ers and of representative 
workmen in various trades who \isited the ex- 
hibition that England no longer held the pre- 
eminence in industry which was surely hers in 
185 z, due, as was declared, entirely to the absence 
of sufficient facilities of training m pure end 
applied science. The Science and Art Depart- 
ment, founded in its entirety in 1853, had en- 
couraged the establishment of evening classes in 
science and art, but they reached only a fraction 
of the workers, and except in a few instances 
they had little bearing upon the technology of 
industry. It may safely be said that in out 
of 1,250,000 youths engaged in industry not 
more than 5 per cent, were receiving any training 
in applied science in the day and evening institu- 
tions of the kingdom. 

The period of trade depression that followed 
after the year 1869 and the awakening of the 
nation to the serious industrial competition 
of certain foreign nation.s, largely due to 
better educational provision, notably of scien- 
tific education, especially tor the leaders of 
industry, gave rise to earnest efforts to 
provide the means of scientific and technical 
training in this country. The Li\cry Companies 
of the City of I-ondon joined w'ith the City in the 
creation of the City and Guilds of Ixindon In- 
stitute in 1879, the purpose of which it was to pro- 
vide a day and evening technical college at Finsbury 
(opened in 1883) for bojs purposing to enter upon 
industrial pursuits, together with a central college 
at South Kensington, opened in 1884, for the 
training of future industrial leaders and teachers 
of technology. In addition, the aim of the insti- 
tute was to encourage the establishment of techno- 
logical classes throughout the kingdom and to set 
up a .system of examinations in the subjects. 
Large annual sums were subscribed in support of 
these objects, and certificates, prices, and medals 
were awarded to successful students. 

Considerable annual grants were given in aid 
of the establishment of technical schools in Man- 
chester, Sheffield, and other places, and the 
Company of Clothworkcrs made itself responsible 
for the establishment and support of a textile 
departKkent at the Yorkshire College, Leeds, 
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whilst the Company of Drapers founded and sup- 
ported the People’s Palace, now the East London 
College. The interest aroused in the subject of 
technical education and the rising competition of 
Continental nations led the Government to 
appoint in July, 1881, a Royal Commission “ to 
inquire into the instruction of the industrial 
classes of certain foreign countries in technicA 
and other subjects for the purpose of comjparison 
with that of the corresponding classes in this 
country, and into the inffuence of such instruc- 
tion in manufacturing and other industries at 
home and abroad.” The Commission presented 
in 1884 an exhaustive and highly informing and 
stimulating report after nearly three years’ 
inquiry not only in Europe, but also in 
the United States, which had a profound effect 
upon public opinion, and led to the passing "of 
the Technical Instruction Act of 1889, which em- 
powered local authorities to rate themselves for 
the support of technical schools. This was fol- 
lowed by the Act of 1890, whereby nearly 
8oo,ooo2. annually derived from the customs and 
excise duties was placed at the disposal of local 
authorities for purposes similar to those of the 
former Act. 

This resulted in the establishment, chiefly by 
the local authorities, of technical schools and col- 
leges throughout the kingdom, a few of which 
were effecthely equipped and staffed for the 
training of quabfied day students intended for 
leading positions in the various industries, and 
some of these schools, like those of certain Lon- 
don polytechnics, Manchester, Glasgow', Sheffield, 
Bristol, and Belfast, came into intimate relations 
with their respective universities, llic Education 
Act of 1902, which placed all grades of education, 
exclusive of the universitj, under the control of 
the local authorit}, had a unifying effect which 
made it possible to correlate the various forms 
of education and to bring the opportunitv of 
secondary and technical training within reach of 
the poor but capable scholar. 

Meanwhile, many important industries, notably 
those producing scientific instruments, chemical 
w'are, fine chemicals, and especially artificial dye- 
stuffs, had passed largely into "the hands of 
German and Swiss firms, as witness their ex- 
hibits in the Paris Exhibition of 1900, due entirely 
to the command on their part of an effective 
supply of efficient scientific workers, so that they 
held the " key ” of our textile trades so far as 
printed and coloured goods were concerned. The 
course of the great war has made clear, how'ever, 
the innate capacity and resource of the English 
manufacturer in these and other products of 
foreign prigin, as well as in the femlity of his 
invention and in the success with which 4ie has 
met and solved main' technical problems arising 
during its course. Striking evidence of this was 
displayed in the exhibitions of British^ scientific 
prc^ucts held in ^ndon and Manchester in 1918, 
and in London in 1919, under the auspices of 
the British Science Guild--<ui ^anisation Estab- 
lished to further the cause of scKntific and teeb* 
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Q}cal education and promote attention to scientific 
method in all national affairs* 

Another fruit of the war is the awakened 
interest in the subject of education on the part 
of lai^ emplovers, and especially of the import** 
ance of acientinc training* and research. A Com- 
mittee of the Privy Council has been instituted 
for the purpose of encouraging scientific and in- 
dustrial research, with numerous sUb-committees 
dealing with various sections of industry and with 
special products. Ten research associations have 
b^n formed in respect of the chief industries, and 
twenty-eight important researches have been under- 
taken and aided from the fund of x‘,ooo,oooi. placed 
at the disposal of the Committee by Parliament. 

The Education Act of X91B, which should be 
made operative without delay, will, when it comes 
Into full effect, supply a far higher type of student 
for our arts and industries. As showing the 
advance within the last fifty years, there were at 
the^ beginning of that period only four universities 
which granted degrees in England and Wales, 
one of which (London) was merely an examining 
body. Now there arc eleven duly incorporated, 
with numerous colleges attached to them, many 
of them chiefly concerned with technical training 
and education. These universities arc all well 


{ equipped and staffed for the teaching of science 
and its applications, in the encouragement of 
which this journal has borne no small share since 
its foundation in 1869. 

Yet we have still far to go If we would keep 
ourselves abreast of foreign educational enter- 
prise. There were in 1914 twenty-one uni\ersitie5 
in Germany, with r>8,ooo students, against 
I eighteen in the United Kingdom, with 37,000 
students. Thfere were also eleven technical high 
schools in Germany, and sixteen other special 
high schools for agriculture, mining, etc., with 
21,000 students, as against 5000 in ours, and in 
both age and standard of education at entrance 
their students rank much higher than ours. The 
State grants to universities and collets in the 
United Kingdom were about 500,000!., in Ger- 
many nearly 3,000,000/., and in the United States 

7.000. 000/., but in addition there was given nearly 

4.000. 000/. in private benefactions, as compared 
with 200,000/. in the United Kingdom. To main- 

{ tain our position as a Icadinpf nation in industry 
I and commerce, we need to increase the potenti- 
ality of our manhood, to secure which will require 
a much larger expenditure of money and effort. 
We want accomplished leaders and a well- 
educated and highly trained rank and file. 


7 he gff^aX invefitioft^ ox former af^es were mqde in 
eotiiitrie5 u'herr practual life, tfidustry, and commerce 
were most advanced: but the greai inventions of the 
last fifty years m rhemij/ry and electrtaty and the 
science of heat have been made in the jcicnfi/ir /a bora- 
U)ry • the former were stimulated by practical 
the latter themselves produced new practical require- 
inentSf and created new spheres of labour, industry, 
and commerce,- J. T AtfcR7, 

T he recognition of the value of scientific re- 
search as a determining factor of prc^rcssive 
dcv’clopment has been a common note of many 
public utterances in recent years. Ministers and 
labour leaders, manufacturers and men of letters, 
are impressed with the results of experimental 
inquiry and do homage to those who devote their 
lives to it. Rarely, however, is the spirit which 
prompts most scientific inv'estigations understood. 
“Tlie quickening powder of science, only he can 
know from whose soul it gushes free.” It seeks 
not to use, but to know : its aim is not an engine 
of war or a profitable invention, but the discovery 
of new knowledge and the creation of new ideas 
for all mankind. Researches which have practical 
applications as their proximate or ultimate ends 
are not Ukelv in these days to need much advo- 
cacy for their support, but those which have no 
such aims must, like virtue, carry their own 
reward with them. The standard of value to-day, 
mow than ever it was, is worldly riches, and if 
ad research to be meosured by it science 
migfbt j{ain the whole world, it would lose its 
osm sow by so doinir* 
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When the State or the manufarturer makes 
provision for research, tangible results are ex- 
pected, .ind freedom to explore svhat, from a prac- 
tical point of view, seem to be unpromising by- 
paths is discouraged. To a tertain extent Mr. 
Gladstone was right when in 1872 he termed the 
intervention of the Slate as “interference ” with 
science, call ulated to discourage individual exer- 
tion and so obstruct discovery and progress. The 
view then taken was that the more science was •< 
I left to itself the better for it. We ire far from 
accepting this luisst’s fatre principle entirely, but 
' there is some truth in it so far as puiely scientific 
research is concerned Creative genius never has 
I been, and never will be, willing to submit to 
' bureaucratic control or industrial ne^s, yet it disn 
covers the new lands in which rich fruits are 
afterwards cultiv.ited for the benefit of the world. 
While, therefore, we acknowledge with much 
satisfaction the growing appreciation of research 
as a means of promoting industrial .advance, we 
trust that the apparently useless and unpractical 
pursuits of purely scientific workers will be re- 
garded as equativ worthy of encouragement. 

When the publication of NAtURE was begun 
I fifty jears ago, experimental research received 
j little or no support from the State. Astronomical 
I work was carried on at the Royal Observato^, 
Greenwich, and natural history objects were dis- 
! played at the British Museum, but there was 
j absolutely no provision in this wuntry for the 
I support of experimental investigation of a modern 


THE PROMOTION OF RESEARCH. 

By Sir Richard A. Gregory. 
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type. It was pointed out in these columns in 1872 
that great laboratories had been erected in 
Berlin, Leipzig, Bonn, Aix-la-Chapelle, Karlsruhe, 
Stuttgart, Gnefswald, and other places, at the 
expense of the State, and special provision had 
be^ made in them for original scientific research, 
but no like developments had taken place here. 
When a deputation of the Council of the British 
Association waited upon Rnrl Grey, Lord Presi- 
dent of the Council, in 1B70, to urge* on the 
Government the issuing of a Royal Commission 
to inquire into the state of science in England, 
Lord Grey thought that the whole inquiry was 
fraught with difficulties, but the object was 
worthy of a statesman's ambition. The Commis- 
sion was appointed in the same year, with the 
seventh Duke of Devonshire as president and Sir 
Norman I^rockyer as serrelar}’; and the volumes 
of its reports issued from 1871 to 1875 are filled 
with con\ inring evidence and far-seeing sugges- 
tions. 

The terms of reference of the Commission were 
”to make inquiry with regard to scientific instruc- 
tion and the advancemci^ of science, and to in- 
quire what aid theieto is derived from grants 
voted by Parliament, or from endowments belong- 
ing to the several universities in (ireat Britain and 
Ireland, and the colleges thereof, and whether 
such aid could be rendered in a manner more 
effectual for the purpose.” The whole position of 
science in the United Kingdom was surveyed In 
the volumes of the report of the Commission ; and 
had the recommendations of the Commissioners 
been acted upon, we should easily have been In 
advance of ail other countries in the applications 
of science to industry, and have been strongly 
equipped for all eventualities of peace or of war. 
Our statesmen had not sufficient knowledge of 
science to understand its relation to national 
advancement, or sufficient faith in scientific dis- 
covery to believe that provision for it would ulti- 
mately benefit the community industrially and 
politically ; and we lost ground in consequence of 
their neglect. 

One of the recommendations of the Commission 
was that a special department of science should 
be entrusted with the duty of promoting the 
scientific interests of the country. It was pro- 
posed that a Ministr)' of 5 icience should be con- 
stituted, with a permanent and well-paid scientific 
council to advise the Government on scientific 
questions, consider inventions tendered for the 
use of the State, and conduct or superintend ex- 
perimental investigations relating to such matters. 
'Die Department of Research and Information out- 
lined in the Report on the Machinery of Govern- 
ment issued by the Ministry of Reconstruction a 
few months ago is intended to serve much the 
same purposes as were contemplated by*the Duke 
of D^onshire's Commission. It is permissible 
in this connection to recall a communication to 
Natubx of June 15, 1871, in which Lt.-Cot. 
A* Strange described the work which a Ministry 
of Science could undertake, and added, in words 
NO, 2610, VOL. 104] 


fNovciCBicK 6, 

I which are as apt to^y as they were when they 
were written : 

When we have all scientific national institutiocia 
under one Minister of State, advised by a permanent* 
independent, and highly-qualified consultanve body— 
when we have a siimtar body to advise the Ministers 
of War and Marine in strategical science — then the 
fact that, in accordance with our marvellous constitu- 
tion, these ministers must almost necessarily be men 
without pretension to a knowledge of the affairs which 
they administer, need cause us no alarm. When these 
combinations have been, as they assuredly will be, 
sooner or later, effected, the wealth, resources, and 
intelligence of the nation, having due scope, will 
render us unapproachable in the arts of peace and 
unconquerable in war— but not tilt then. 

Though the Ministry of Science advocated fifty 
years ago has not been realised, the Department 
of Scientific and Industrial Research established 
in 1916 fulfils many of its functions and is likely 
to undertake further work for the co-ordination 
and development of national scientific activities 
if the recommendations of the Report on the 
Machinery of Government arc ever carried out. 
The Department has a fund of one million pounds 
voted by Parliament as a block ^rant to be ex- 
pended over a period of five or six years. This 
fund is being used to make grants towards the 
foundation and maintenance of approved associa- 
tions for research on a co-operative basis. In 
addition, the Department has at its disposal an 
annual Parliamentary vote to cover the cost of 
researches not undertaken by the research asso- 
ciations, to provide grants to research workers, 
and for administration. The Department also now 
administers the National Physical Laboratory, 
which was founded in 1899, and to which the 
sum of 155,000/. is allocated in the Civil Service 
Estimates for the current financial year. 

National provision for scientific work has thus 
been considerably extended in recent years. The 
official attitude of earlier days was represented 
by a reply which the Lords Commissioners of 
H.M. Treasu^ made to an application from the 
British Association in 1872 for a grant of 1501. 
to secure the continuance of some important tidal 
observations. The reply was : 

I am to stnU* that their Lordships have given their 
anxious attention to the memorial, and that they are 
fuliv sensible of the interesting nature of luch In- 
vestigations, but that they feel that if they .iccoded 
to this request it would be impossible to refuse to 
contribute towards the numerous other objects which 
men of eminence may desire to treat scientifically. 
TJieir Lordships must, therefore, though with regret, 
decline to make a promise of assistance towards the 
present obiBci out of public funds. 

It will be evident from this exaihfde oL the 
position of State support for science in England 
in 1872 that much remained to be done in order 
to change the official mind which after “anxious 
attention” had to express “regret” that 
Government of these islands coukf”'not provide 
the bum of 150I. for tidU observations because 
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further denuouls might be made for the support 
of other investigations. It is not too much to say 
.hat Naturb hM been largely respon^le for brine- 
iw abont a more encouraging attitude towards 
B CT Mttf c research on the part both of statesmen 
and the put^o generally. Throughout its exist- 
ence this Journal has consistently and persistently 
advocatM increased attention by the State to 
sdcnti^ investigation and the need for liberal 
endowment of aU work by which natural know- 
ledge is increased. It is gratifying to know that 
the principle of national responsibility for the 
fosterling of these research activities has m 
recent years been officially* accepted. 

Fifty years ago the provision made by Parlia- 
ment for the promotion of science in the United 
Kingdom was an annual grant of looot,, which 
was administered by the Royal Society. In 1876 
a further grt nt of 4000I. was voted for “ the pay- 
ment of personal allowances to gentlemen during 
the time they are engaged in their investigations." 
In i88a the grant of loool. was discontinued, and 
that ot 400tA. has been included since then in the 
Civil S^ice Estimates without increase. The 
Royal Society, which administers the grant, 
dadves no pecuniary benefit from it, and it only 
shares to the extent of a few hundred pounds 
annually in the addition^ annual grant of loool. 
made to assist in defraying the expenses of scien- 
tific puUication. If this grant were increased to 
ten times the amount it «>uld be effectively u^ 
by scientific societies, for the costs of publication 
are now very heavy and the output of papers or 
other works worthy of publication is muim greater 
than when the grant was originally made in 1894. 

In the Estimates for 1869^0 a grant of lodol. 
to the Royal Society, 500!. to tlw Royal Geo- 
graphical Society, and 300I. to the Royal Society 
of^ Edinburgh,^ together with o^er grants for 
scientific investigation, were classified together as 
votes for learned societies, with a total 01 12,300!. 
The total amount for scientific and other institu- 
tions in the Estimates for 191^20 is about 
114,000!., but this includes 47,000!. for the Mete- 
orological Office, and ao,ooM. for the National 
Museum of Wales. In addition, the grants for 
investigation and research under the E^artment 
of Scientific and Industrial Research are estimated 
n°d there is a grant of 13,775!. for 
the l^el Research Station. 

State grants to CoU^fes of London and Man- 
chester were recommended by the Devonshire 
Commission in_ !874t but the first direct assist- 
ance of tfiis kind from the National Exchequer 
was a grut of 4000!. to the University College 
of Wales in 1883. In 1889-90 a vote of 15,000!. 
waa included in the Estimates for University 
GhUegea in England, in addition to ia,oooI. for 
the tone University CoQ^iea of Wales. The total 
grant under that vote was then 44,785!., and now 
—thirty years later— the total amount of the grants 
to be paid out of the Exchequer for the main- 
tfs iMtic q of uaiveraity ioatitutions in the United 
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IQogdom during the year 1919-00 is 1,090,000!. 
Tbo^b the increase is substantial, there are more 
institutions to partidpate in the grant, and much 
larger staffs and more elaborate e^nipment an 
necessary, so that it cannot be said even now 
that ad^uate provision has been made by die 
State lor university education. 

In university grants and gifts, as in those for 
research, the tendency is to promote the applied 
sciences and to overlook the needs of departments 
concerned particularly with knowledge of no ap- 
parent practical value. It is forgotten that the 
great advances in the industrial sciences of 
modem times, those wh'ich have raised the indus- 
trial and commercial life of the community, and 
so enormously increased its wedth, have had 
their origin in university laboratories and like 
l^ces of what may be termed academic study. 
Investigations and discoveries on the borderlands 
of science, and leading to no immediately useful 
results for mankind, are often in the end the most 
valuable. It is the duty of universities to provide 
encouragement and training for men and women 
who possess special capacities for carryiw on 
work of this kind; and a wise State will see 
that these workers are provided with full facilities 
for the cultivation of their abilities, as well as free- 
dom to follow what seem to them the most 
promising paths of investigation. A scientific 
research laboratory Cannot be conducted on the 
lines of a business house in which each depart- 
ment has to justify its existence by profitable 
returns. It must ^ independent of its patron, 
whether this be represented by a State depart- 
ment or by a governing body of commercial men. 
Unless this is so, our university laboratories and 
our research workers in fields of pure science may 
be reduced to the condition of some of the uni- 
versities in the United States, amusingly illus- 
trated by President Maclaurin, of the Massachu- 
setts Institute of Technology, as follows : 

The superintendent of buildings and grounds, or 
other competent authority, calls upon Mr. Newton. 

Supennttndent : Your theory uf gravita^pn is 
hanging fire undulv. The director insists upon a 
finished report, filed in his office by 9 a.m. Moq^ay 
next; summarised on one page; ty^written, and the 
main points underlined. Also a careful estimate of 
the cost of research per student-hour. 

Newton: But there is one difficulty which has been 
puzzling me for fourteen years, and I am not 
quite . . . 

Superintendent (with snap and vigour) . Guess you 
had better overcome that difficulty by Monday 
morning or quit. 

The absurdity of the picture is manifest; yet 
there is a tendency to regand research as more 
or less routine work in which results can be 
ordered and measured as they can by methods of 
scientific efficiency in industry. Thfs is the preset 
danger, and it is the duty of all who cherish 
increase of knowledge to see that such in- 
hibitory conditions are excluded in our labora- 

toriaa of c*reativa actenoe. 
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RESEARCH AHD ITS APPUCATIQN.^ 

O ESCARCH In the ^etant paet was the prlvUeM 
of the few. In chemistr>> during the Middle 
Ages, the alchemlits were pracdcaUy the only men 
pursuing and they In secret, and not always from 
rile highMt oi motives. Working by themselves as they 
did, th^ had not the great advantage of meeting and 
dlmsslng with others sunllariy engaged, and using 
their progress and mistakes to intensify their own 
increase in knowledge llius It has come about that 
the science of chem&try is little more than a century 
tdd, and Its tremendous advances only a few decades 

As the foundation of all these advances research it 
firmly embedded. Without it the structure could not 
have arisen or the glowing anticipations of the future 
been even imaginecL Twenty centuries ago v^e were 
told, Seek, a^ ye shall find , knock, and it shall be 
opened unto you/' No one can den\ that there have 
been accidental discoveries, some ot great moment; 
but this has not been, and will not be, a safe depmd- 
ence Accidental discoveries are not to be relied on, 
although they are not to be scorned. In chemistry 
the accidental good fortunes have usually come to 
those who veere really seeking, although possibly for 
something far different; but, note this, they were 
usually made by men ouallfi^ to recognise an Im- 
portant discovery when it flashed across their vision. 

Research, of course, is not of necessity to result in 
invention. It may in that respect terminate in a 
cul-de-sac from which with present knowledge there 
is no egress; or, what more frequently happens, It 
may lead to a line of reasoning which in time leads 
to another, and so on, until suddenly a bright fight 
illumines ^ way and a goal of the greatest import- 
ance is attained. Many mstances illustrative of this 
could be mentioned. One only need here be deed, and 
that because of the importance it has assumed in the 
light of recent developments. 

As early as x88a men of science rigidh established 
by chemical research what chemlsu call the "con- 
stiturion" of the blue vegetable dye indigo, and 
dindwd that scientific conclusion by preparing the 
identical material in the laboratory. TOs particular 
important addition to human knowledge has remaned 
a discovery merely, yet it so stimulated the search 
for practicable method of applying that discovei;y to 
human needs that voluminous resesuches in a number 
of European countries were undertaken almost at 
once for that purpose. It remained for a college 
professor, working in quite a different field, to hit 
upon the central idea of the successful Indigo method 
of 1897, and to dinch it by appropriate laboratorv 
methMs. In 190V. however, one of the so-called 
“inorganic'* chemists, In seardiing for new worlds* 
to conquer, evolved an idea which be thought would 
make one of the discarded and discredited methods of 


making indigo a worthy rival of the onlj com- 
merdallv successful indigo method of that day. And 
he was right! The owners of the 1807 method were^ 
forced to look to their laurels. 

Hie chemicai knowledge and researdi that enter 
Into the ^mthetic production of Indigo, as we know it 
to-day, come from more dian three generations of 
chemists, scattered all over the dobe, speaking many 
language, researching on many different and separate 
pr^leAH which touch almost every phase of liuman 
endeavour; and the end is not yet. 

True research must be Intenrional and intensive. 
We must really seek If we would find. We must 
really knock at the doors of the secret chambers of 
knowledge if they are to be opened to us* We must 
have imi^arion, It is true, but sre must hdve more 
than that There must be the foundation of sound 

t AWrMt «r MHmM W tW «r ib« Ah 

^ V. K stidME; sfraMMshk, s«imis* 
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education and the ability to extend it to embrace new 
and unexpected knowledge, end ^)ply thb In Its turn 
as we progress upwards. 

The importance of research is being more and 
more recopilsed and understood by the public. One 
of the most encouraging evidences of this is shown 
in the preamble ana rwolutkm adopted recently by 
the Ammcan Federation of Labour at Atlantic Qty, 
indicating as these do a clear apprectarioa by that 
great association of how much we all depend on 
what science will disclose to ameliorate the conditfona 
of the future. 

But let our friends of the federation not be content 
with what the Government can do In the line of their 
resolution, good at it has been and wiU be. Let them 
start a carefully planned series of researches them*- 
selves, and follow them up until the truth siandi 
revealM. Employers of labour have been doing this 
for years. The shining goal of all research w the 
truth, the whole truth, uul nothing but the truth. 
Thus, starting from different angl^, with falroest 
and thoroughness, the various so-called interests will 
arrive at m same truth, for there can only be one 
truth concerning any question Thus will it come to 
pass that capital and labour will discover that the true 
Interest of one is the true interest of all, and instead 
of bideerings and suspidons we shall have that londial 
co-operation which Is absolutelv essential if we are 
to get the best out of this worid of oucs 

S^nrific discovery is rpaU> not a haphasard 
matter. The art of making it can be cultivated, and 
definite rules of research can be laid down. Many 
elements enter into the problem, and these have been 
very well tabulated by the late Or. G. Gore in his 
book, “The Art of Scientific Discovery.** He defines 
the difference between discovery apd invendon as 
follows Discovery consists in finding new truths 
of Nature, whilst invention consists in appl>ing those 
truths to some desired purpose”; and that definition 
is suffldentlv accurate. Research does not aiw*n>s lead 
to discQven 'or discovery to imention, but the sequence 
is logical. 

The a^ication of research has alwavs required a 
high order of talent. In the future a still hig^ order 
of talent will be necessary, but in addition uiis talent 
must be prepared by educarion to do this very thing. 
How con we produce the leaders who shall adequately 
combine both the scientific and the practical quulfica- 
tions that are necessary? This is one of the greatest 
and most interesting problems aw*alting soluuon by 
our educators, and on Its correct solution depends, in 
a larger degree than many imagine, the future of 
successful and contented industry m this country. 

The candidate for leadership should have a h^ltl^ 
body, good hablu (which involves good character), 
and a good mind educated to the Mghest 
attainable This education should be s^allsed in 
tfie desired direction, white good all round. He should 
have a thorough knowledge of human nature. To 
play on the “harp of a thousand strings'* lequiret 
an unusual acquaintance with the instrument. How 
mapy men, otherwise great, have broken doWn here, 
sometimes because they have given too much con- 
fidence, sometimes not enough, sometitnes because 
riV3 dkl not know how to selkt assistants. , 

Let us proceed to till our high places of every Iri^ 
with the men and women spMff^y ^prepared to fill 
ihm, being assured ritat me effort to do Ifo aw 
produce an army Of those not quite qualified for the 
top, but of the greatest value to assist those who are. 
Let us educate for living, ctttMntjg but let us ateq 
educate for leadership— mat superwttve leaderdip ef 
wUdi dvfilsation will etand mors aiiS more In neqd 
as it increasts In complegto and reaches Ngher wm 
MglMr planbs. ^ 
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BRITISH BOTANIC GARDENS AND 
STATIONS. 

A MARKED fwture of the scientific activities of 
the past fiftr years has been the extensive estab- 
lishment throtmtout the British Empire of botanic 
Cil^s and botanic sutions. The history of such 
SisUtutioaB IS a long one; it takes ua ba* to the 
time of the Pharacdu. It is also wide; the Spaniards 
found, in the Mexico they devastoted, eeublishmenu 
of this nature conducted with as much en^htenmmt 
and on as daborate a scale as any then to be met with 
in Europe. , . ^ _j 

The motives underlying the creation of such gai^s 
have varied at difierent uinea and in different coufltries. 
Up to the middle of the sixtemth century the scope 
of European botanical gardens was mainly confinto 
to the technical task of lUustrating as fuUy u ^ bio 
what were believed to be the sources of classicai 
simples. During the next hundred years this was ex- 
tend so as to include such mthetic and econonM 
novelties at could be made to grow. But by the 
middle of the eighteenth century, when the Royal 
Garden at Kew (> 759 ). Botanic Gardeii at 

St. Vincent in the West Indies (1764), were founded, 
the purpose of botanical collections hw become largely 
limited to the assemblage of plants interesting because 

of their rarity. , . , . 

Presently a healthy reaction against this ramr 
narrow outlook arose, for we find the historical 
memorandum by Lt.-Col. Kyd, to which the establish- 
ment of the famous institution at Calcutta ww due 
(1786), advocating “ the propriety of establl^ing a 
botanical garden, not for the purpose of collecting rare 
plants (amiougfa they also have their u^) as thing* 
of mere curi^ty or furnishing artides for the g^eti- 
fleation of luxury, but for estabilshing a st^ for 
disseminating such articlee aa may prow beneficml to 
the Inhabitants as well aa to the natives of Greht 
BriUin, and which ultimately may tend to the eaten- 
skxi of the national comiherce and rlchaa. Already 
Sir JoMph Banka, with his practical mind, ^ made 
representations to the same effect with r^;ard to Kw, 
unring the utilisation of the Royal Garden as a oenM 
institution where information regarding the vegetation 
of the gl<*e and its economic uses could be accumu- 
lated: wham useful plants from ell <iu«rt«» '““W “ 
raised; and whence such pUnts could be dis^ted to 
the ovwieaa poaacairionf of the Crown. Bdfore the 
of the first geoe'*tion of the nineteenth centory 
many important establishments of the kind h^ been 
wovided; among these we may note the 
Pwadeniya in Ctgrlon, Saharunpur in North-West 
India. Singapore and Penang in Malaya, Buitenmrg 
in Java (durwg the brief occupation of that island by 
the Englisb), Trinidad in the West Indies, and Sydn^ 
in Atistndies 

The converiion of Kiow into the national botanic 

r m for this country (1841) gave a new i^l^>etut to 
salutary acdvltk and under the active guidance 
of three Sent dlr^cW-SIr W. J. Hooker 0^1-65), 
St J. D. Hooker (i86j^5). end Sir W. T. ThWttm- 
Dyer (i88s-XQosW-tbe tradition established by Banks 
was ingorously siwtalned. To this impetus we may 
attrib^ tbs esUt^shment of the famous gardeiu of 


to take charge of the botanic gardens and stations 
throughout tlM Empire. 

Since 1869, when Natube was founded, the activities 
in this direction have continued unimpaired. In 1870 

botanic garden at Wellington in New 2 Sealand was 
founded. In 1871 the abandoned Jamaica garden was 
re-establisKed and another was created in Bermuda. 
In 1879 an important botanic garden was founded at 
Georgetown, in British Guiana. 

Between 1886 and 1890 the botanic garden at St 
Vincent, which had tong been allowed to he in abey- 
ance, was restored, and new botanic stations were 
opened m the Ulands of Barbados, Dominica, Grenada, 
St. Luda, and the smaller islands. The last station 
to be established in this region was that of British 
Honduras (i8Qa). Profiting by the experience gained 
in the West Indies, attention was directed to Africa, 
and Kew has been instrumental in the establishment 
of botanic stations In our West African Colonies 
at Lagos (1887), Aburl in the Gold Coast (1890), 
Old CalaMr (1893), Sierra Leone (1895), and 
Kaduna in Northern Nigeria (1914) In East Africa 
the need for a botanic station in Nvasaland was 
urged bv the authorities at Kew, and as a result 
that at Zomba was founded in 1891. This was 
followed by the establishment of the botanic garden 
at Entebbe in Uganda in 1898. The urgency of the 
need for such an institution In the East Africa Pro- 
tectorate It has, for some reason, been more diflkuU 
to persuade the authorities ronoemed to realise. But 
at last (1Q18) the beginnings of such an institution at 
has long bem called for have been created at Nairobi. 
The Government of the Sudan, with a keener appre- 
elation of the value of science, lost no time in estab- 
lishing a botanic garden at Khartum and a botanic 
station at Jebelln. 

NotaMe additions to the Hit of botanic gardens were 
those founded at Hong Kong in 1871, and at Aberdeen 
In 1897. But the most important of the creatkais of 
recent years is that of a great national botanic garden 
at Klrstenbosch, Cape Town, in 1913 This science 
owes to the enlightened action of the Government of 
the Union of South Africa and to theuntlrinif ndvocaev 
and exertions of the late Prof Pearson This institu- 
Hon bids fair to become in time the ** Kew '* of South 
Africa, and gives promise to be one of the most in- 
teresting and valuable scientific garde ns in the world. 



the v»]iN Iff wtenoa eiuured fir the garden the 
tote which had befiUlan that founded a ,can^ 
i«Ber fa St. VineeM. Tha gnwt aarvioea rendered by 
Saw to as fgm of hotude^ enterprlee have bean 
wnAfito more manlfeto than tha tralotaff of djwe 
afta^ava pi t<f<a d ad to evenr fuartar of tha globe 
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THE SCIENTIFIC AND TECHNIC 4 L 
DEPARTMENT OF THE IMPERIAL 
INSTITUTE. 

I N furtherance of its principal object of promoting 
the udlisadon of tne resources of the Empire, 
and In ordei to supplement its other acdvitles in this 
direction, the Imperial Tnsdtute established in 18^ 
a scientific and technical department under the dime- 
don of Prof VVvndham Dunstan. The history of die 
formadon of that department and of its work In early 
>eart was told by the late Sir Frederidc Abel, at diet 
time Director of the Imperial Institute, In the preface 
to a volume of technical reports and scientific papers 
published by the institute In 1003. From that account 
it will be seen that the inception of scientific woric at 
the institute received strong support from hli Malesty 
King Edward and from the Rom Commission of this 
18.41 ExhHtitlon, whilst the late Lord Plavfair was 
one of Its most active supp orte r s . 

The principal purpose of the departmMt was to 
Inveiti^te by laboratory researches .and technic^ 
trials raw mabrlals, and especially those derived from 
the Bm|dre overseas, at the first step in their com- 
mercial utilisation. The work of the departmenl 
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rapidly Increaied in amount and Importance^ and the 
laooratoriet and staff have been greatly extended in 
recent years. It is obvious that in the wide sense the 
scientinc investigatloa of raw materials provides an 
enormous field, and it was necessaty to limit the 
work of the department to those matmals which are 
considered to be of most importance from a com- 
mercial point of view and are best dealt with in 
this country, and also to a large extent to limit the 
scientific investigation of these selected materials to 
the subjects requiring elucidation from the commercial 
riewpoint Even with these necessary limitations a 
large number of scientific papers have been communi- 
cated by the staff of the aq)artment to the Royal 
Society, Chemical Societv« Sodeb of Chemical In- 
dustry, and other societies, whilst a number of 
materials of promise in scientific research have been 
passed for investigation to workers in other institu- 
tions, including the Universities of Manchester, Liver- 
pool, Leeds, Aberdeen, and I^ondon. 

To the research laboratories, which are provided 
with the proper equipment for experimental research, 
have been added teenni; plant and machinery for en- 
abling small-scale technical trials of certain raw 
materials to be carried out Arrangements have also 
been made with manufacturers for trials on a com- 
mercial scale of materials which appear to be suit- 
able for commercial employment, and the department 
is now utilised not only for such investigations as 
have been indicated, but by manufacturers and mer- 
dhants In this country for obtaining information ns 
to supplies of raw materials, their nature and com- 
porition, and also as to tbeir uses and the means of 
overcoming technical difficulties in regard to their 
industrial employment. 

The scientific results of investigation conducted bv 
members of the staff aie, as a rule, communicated 
to the special sodetles concerned, whilst records of 
some of the principal results obtained in their com- 
mercial bearings are printed in the quarterly Bulletin 
of the imperial Institute 


THE LISTER INSTITUTE OF PREVENTIVE 
MEDICINE. 

T he institute originated from a public meeting 
summoned by the Lord Mayor in July, xSte. to 
hear statements from scientific men as to the efficacy 
of Pasteur's treatment for hydrophobia. The lade of 
any institute in this countiy with objects similar to 
those of the Institut Pasteur In Paris was discussed, 
and it was pointed out that England should continue 
to take her share In the discovery of means to control 
disease and not be dependent upon the national labora* 
tones of Prance and Germany. 

A committee was formed, of which Lister became 
chairman, and in iSqi the British Institute of Preven- 
tive Medicine was founded. 

During the first nine years of Its existence the per- 
manent mcome of the' institute was hopelessly In- 
adequate ta the requirements, hut In 1900 it received 
a fpft of sso,ooof. from Lord Iveagh; which for the 
first time pfiioed it in possession of an assured inoome. 
In V903 fht title of Lifter Institute was adopted. 

The central fnatitute la dtuatod orf the banks of 
the Thafnaa at ChehM. It contains laboratories 
equipped for the study of bacteriology^ blgdiemlttry, 
procoiDdtogy, experknental pathology, entomdogy, 
etc., said a Ifbraiy and theatre. These acoommodate, 
bn addition to the staff, ao^ graduates who are 
engaged In reaearehes in some aiu>}ept pertaltting to 
pmmtive medidne under the guMuinee of the staff. 
The faxatitute la a school of the University of London^ 
Md grikhi^ of uijr inihronksr may pro ce e d to the 
doctor of Mienoe after hai^ MtUfactorlly 
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conducted during two yean a rOie a r A under tite tfreo- 
tion of a member of tiie staff who Is a recognised 
teacher in the University. 

In addition to its central laboratories in I<ftndon tiia 
Institute hat a branch where antitoxic serai bacteria] 
vaccines, and calf-vacdne lymph are mamifactured, 
and whme investigations into the im pr ov em ent of 
these curative and prophylactic agesnts, ^dr 
standardisation, ^.| are cairiro out 

The Institute It administered by a governing body 
of seven, upon which the Eart of Iveagh has three 
representacl^ and the Royal Society one. The 
remaining three are elected by the members. 

The income of the institute is derival from two 
sources, about one-third from endowment and the 
remainder partly from the sale of antitoxins, etc., and 
Mrtly fram\ moneys received from Government 
bepartments and municipal authorities as remunera- 
tion for investigations and diagnoses carried out at 
their request 


THE NATIONAL PHYSICAL LABORATORY. 
T F fifty years ago a Government had proposed to 
* allocate 150,0cm, per annum for the furth^ance of 
scientific resear^, it would have met with an un- 
sympathetic response in Parliament, and in all prob- 
ability would nave been turned out of'-office as too 
vlsionaiy and unpractical The growth of the belief 
in the influence of research on Industiy and com- 
merce was slow In this country, and was due, perhims, 
more to the successful appli^tioir to the pr^uenon 
of electricity and of li^t of the laws of riectro- 
magnetlc induction diacovered by Faraday than to 
any other fact. When Dr. (now Sir OliW) Lodge 
urged the necessity of a National Physical LaDoratoty 
in his address to the Mathematical and Physical Sec- 
tion of the British Association in 1891, Berlin and 
Paris had already taken action. A committee of the 
association, under the chairmanahip of Sir Draglits 
Galton, drew up a scheme for the toundation of such 
a laboratoiy, and, after a favourable report by a 
Treasurv Committee under Lord Rayleigh appednted 
to consider the matter, the laboratoiT was founded in 
iQox, with Dr. (now Sir Richanl) Glasebit^ as 
dliector and an annual income of 5000I. The contrefi 
was vested in the council 'of the Royal Sodety, who 
appointed an executive committee Owing to the 
rapid growth of the work of the laboratory, ^ 
financial reiponsibility became too great for the Rctyal 
Sodetv, and the fim^al control was taken over by 
the GovernmMit in 1918. So well has the laboratory 
justified its foundation that the Government is pre- 
pared not only to make the annual grant mentioned far 
the opening sentence, but also to support a Dqxart- 
ment of Sdentifle and Industrial Keaeatdi, and 
National Chemical and Engineering Laboratory are 
hot outside the bounds of poeeibUity. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


Davy Faraday Research Laboratory pt jhe 
^ Royal Institution was founded and enaow^ by 
the late Dr. Ludwig Mond, F.R.S., with fte 
of providing opportunity for ori^nal Inves^tlda to 
extm knowledge in the domain of pure dtemcaf and 


physical sotence by persons (men a»4 worn 
nationality) who could satisfy the auti^tiSi 
laboratory of tiidr sdentific tiaiofaig airtfquallfieatlw 
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oooliffll to point out tbat **Dr» Mond’t foundation 
•wm n moat important acces^bn to the resouroea 
which bad baan (naoed at tha command of the inetitu* 
doo for the advancement of chemical and physical 
•dChce. The Royal Institution has long enjoyed a 
wo^-wlde reputation, thanks to the marvellous work 
of tfie successW of Illustrious men adiose researches 
carried on within its walls have very largely con* 
tributed to secure and maintain for this country a 
foremost position as a source of great dlsccn^es and 
inmortant advances in science am its applications." 

Mr, Robert Mond was nominated In the deed of 
trust honorary secretarv for life. 

Ilie managers appointed the late Lord Rayleigh 
and Sir James Dewar the directors without remunera- 
tkm. 

The following is a selection of Inquiries executed 
in the Davy-Faradav Research Laboratory com- 
municated to scientific societies by fellows of the 
Royal Sodety Dr. H. Debus, ** Contributions to 
the History of Glyoxalic Add**; Hugo Muller, 
"Querdtol, Cocositol, Inositol, Flavon"; Horace T 
Brown, “Starch: Its Transformations and Derive, 
tives"; J. Y. Buchanan, ‘*The Specific Gravity of 
Soluble Salts " ; ?• Emerson Reynolds, “ Silicon 

Researches"; J E. Petavel, “Standards of Light’* 
and “Caseous Explosive Mixtures"; A S^tt, 
“Atomic Weight of Carbon, etc."; W. J Russell, 
“Action of Wood on Photographic Plates In the Dark, 
etc.** 

The fcdlowing papers have been published — A. 
Croft Hill, “Reversibility of Enzyme or Ferment 
Action, etc.*’; W Wahl, “Optical Investigations of 
Sdidified Gases, etc.”; W. Gluud, “Derivatives of 
Allylamine, PhenylgUcine, etc.**; Sir J. C. Bose, 
“The Response of Inorganic Matter to Stimulus, 
etc.”; Miss Ida Smedlej, ** Colour Derivatives of 
Fluorenc**; and Miss A, Everett, “Colour Photo 
metn *’ 


THE INTERNATIONAL CATALOGUE OF 
SCIENTIFIC UTERATURE, 

T he International Catalogue of Scientific Litiera- 
ture was constituted m 1900 at an InternatioDal 
Confirenoe held In London under the auspices of the 
Royal Sodety, It is a unique attempt to secure an 
accurate tndf exhausUve bibllogriqihY of pure sdence 
by intmiational cooperation, each oountry being 
responsible for the indexing of its own literature. 
Em volume contains an author index and a subject 
Indaz, An annual issue is composed of seventeen 
volumes Indexing the seventeen branches into which 
iC^oe is divided for convenience of reference. The 
boc^ and papers catalc^mod are those published dnee 
January 1, loox, papers published before that date 
Mag Indexed in the Royal Society’s Catalogue of 
Sdenti^ Papers, 

The control of the cetelogue ie in the hende of en 
iatecnetionel eouneii compt^ of one representadve 
from ouch country taldng pert in the work. Thie 
oouodl BK>olnti an execunve committee, trhidi meets 
hr Lntdon, but each of the countries co-operating ha« 
he own r^ional bureau to prepare index cards and 
send them to a central bureau In London for pubtt- 
catilM. I^nco the foundadon of the catalogue about 
three mwen euefa cards have been received from the 
;us. Merc than two hundred volumes have been 



UMldia oudnoak of the war In 1914 more thm 
SMr eowntriet vert taking part in preparing the 
mlaMgite, and; ihe harmony with whM> ^ 
tMg«|neU pM ^the nrnet remelkehle teturw M die 
eiSiypi ^ Evw the Russo>Ja|Ninesa War did not 
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hinder the delegates of Russia and Japan from meet* 
Ing at the conferences. 

Although the recent war and the present condltioD 
of Europe create a difficult position for all intematio^ 
undertakings, It is much to be hoped that means may 
be found for continuing the work of the catalogue on 
an interaational basis, and without sacrificing those 
distinctive features which have met with su(£ wide* 
spread appreciation. 


THE TROPICAL DISEASES BUREAU, 

'T’HE Tropical Diseases Bureau came into existence 
* in July, 1913, as a development of the Sluing 
Sickness Bureau founded in 2908. The main fun^on 
of the bureau has been to review current papers on 
tropical diseases, i.s. exotic diseases occurring in 
trojrics and sub-tropics. The medium of publication 
18 the Tropical Diseases BuUeitn, now in its four* 
teenth volume. The BtiUetui, i^hich appears monthly, 
contains classified summaries of all papers within its 
scope which come under notice. Each subject is In 
charge of a “sectional editoi^” whose initials are 
appended to his summaries. Thus the results of the 
most recent rehearches on tropical disease in every 
country, new methods of treatment, and improv^ 
means of prevention quickly become available for the 
remote worker in the tiopics. Critical teviews of 
books are also published. 

The bureau issues also the Tropical Veterinary BwL 
lebn quarterly, the object of which is to deal with the 
diseases of domestic 'animals in the tropics in the 
same way os the Tropical Diseases BuUetm does wiA 
the diseases of man. 

The bureau maintains a library under the charge 
of Capt. R. L. Sheppard, which contains complete or 
nearljf complete files of all the tropical medical jour- 
nals, in addition to others, some two hundred series in 
all, and a lai^ number of reports and reprints. 
Though the library is mainly intended for the use of 
the sectional editors, it is open to any inquirer without 
formality. 

The bureau is under the management of a com- 
mittcc appointed by the Secretary of Stste for the 
Colonies, the expert members of which are Sir John 
Rose Bradford. Sir David Bruce. Sir Havelodc 
Charies, Sir Wm. Leishman, Sir Patrick Manson, 
and, representing veterinary meduine. Sir Jdin 
M’Fadyean and Sir Stewart Stockman. Dr. A. G, 
Bagshawe is the director It is maintained bv a grant 
in aid from the Imperial Treasury and by contributions 
from the Governments of India, the Sudan, the Union 
of South Africa, and certain colonies and protectorates, 
to whidi copies of its publications are supplied gratis. 
By the genmd public the Tropical Diseases Btdleibt 
can be Stained at an annual subscription of a guinea, 
and the Tropical Veterinary BuUetin at ioj. 

The offices of the bureau are at present situated qt 
the Imperial Institute, South Kensington 


WOMEN AT CAMBRIDGE. 

I N Februaiy, 1896, the council of the Semite reported 
the receipt of four memoriafs ndating to the ad* 
mission of women to degrees. A syndicate was ap* 
ported to consider the question, and in Febranry, 
2897, the majority reported recommending that degree* 
should be conferred on women by dipfoma, but not 
tfiey shodd become members of the Unlvefslty 
on the same tmns an men. The IWeHett Interest In 
and opposldoo to these proposals were oocadondd, end 
a discussion htsd^ tniee days toolc place in the 
Senate House. Finally; Iiv May, the repot 
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was rejected bv the Senate* amSd scenes of enthuriasm 
and disorder* by a majority of 1707 to 661. 

In May, IQ19, the cotmdl reported rece^ cl 
two memc^als rdadng to the same subject, and pf^ 
posed the appointment of a s}ndicate to consider it. 
The first memorial stated: — "We believe that the 
time has passed for the adoption of half-measures, 
and that women should be admitted to full member- 
sMp of the University " In the second, objection 
was taken to the ** attempt to force a hasty con- 
elusion on a prejudged issue,*’ and the auMestion 
made that a solution might be found by allowing 
women to <^tain degrees without becoming full 
members of the Univewty. This suggestion — whl^h 
is made now by those who In 18^ opposed the 
jpanting of degrees to women at all--is practically 
the same as that which was rejected by a larM 
majority then, and illustrates how far the attitude 
towards women has changed in twenty-two years. 
There are few now who would dare openly to advo- 
cate tiM exclusicm of women from tne recognition 
fi^tly due to their study and their sendees to 
leamiM. 

On Ihursdav, October 30, a discussion on the sub- 
ject was held in the Senate House, It is clear that 
a large progressive bodv of opinion Is in favour of 
remoring all restrictions on the studies of women and 
on their just recognition bv the Universilv. It is 
also clear, however, that there Is still an underlying 
opposition to the Idea of a mixed university, which 
irin manifest itself in proposals designed to shelve 
the question temoorarily bv the adoption of half- 
measures There can be little dotibt that in the end 
all restrictions wilt be removed; and there are many 
who believe that it wilt be wiser and more generops 
for the Universitv now to allow women the full 
memberriilp they demand than to have the change 
forced uoon it bv outside Influence, e g, through the 
coming Roval Commission 


NOTES. 

Announcbmxnt of the approaching fiftieth anniver- 
sary Of the foundation ot Naturs was made in a 
letter aent a few wedcs ago to the presidents of a 
number of scientific societies, official heads of Britiih 
universities, and other representatives of prog^tve 
knowledge, most of whcrni are amo^ the contributors 
to the columns of this journal. Ine result of this 
communication has bem that we have recelviKl 
numerous cordial messages of congratulation, many 
of them containing interesting reminiscences .tsso- 
ciated with Nature, and all nr^ appreciative of the 
services it affords to scientific workem. It was hoped 
that space could have been found to publish tn^ 
messa^s this week, but this has proved fmpracticaUe. 
We believe, however, that these testimonies to the 
dote attention paid to the contents of Nature wilt 
interest a wide scientific public, and therrfore propose 
to place a selection frmn them before our readers In 
next wedc*s issue 

The genera! arrangement of Notes in these columns 
follows the principle of from man to machine; early 
paragraphs are concerned with current topics and 
events, and these are fdlowed successiveh oy Notes 
on subjectR rdating to biological, phyricd« and en« 
gineerlng sciences. The article on sdentifie progress 
vHiidi we have been fortunate enough to secure for 
this Issue sue arranged in much the same order, so 
that has a relaaonriiip to the contributions which 
precede bud follow It In addition to the dwriptive 
artldet concerned with different fields of sdentifie 
activity, short accounts ars given of a few Important 
British institutions establfehed for researdi purposes 
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since N«ruas was first pubUshedL Thssa attidqa wfiS^ 
we think, serve to increase the value of tiiis JuWlee 
number as an ofdtome of outstanding devdopoiefits of 
scientific work during the past fifty years. 


On Wednesday, October ap, Mr^ Balfour was In- 
augurated Chancellor of Cambridge University. In 
a letter to the Vloe-Chan^or dated October 25 be 
had written : — In so far as lifelong devotidh to the 
University, unceasing interest In its welfare, and 
pride in Its great services to learning be sufficient 
aualificadons for that high post, 1 am not unfitted to 
nil It." His election was unmosed. In preypting 
the Letters Patent the Vice-Chancellor dwelt ujm 
the needs of the University and upon the possibility 
of utilising the learning available in tiie Uftiverrity 
more fully in the service of the Empire. The new 
Chancellor agreed that It is the business of the com- 
munity^ to make easier the pkth of those who have 
shown Vhat the sound learning and scientific training 
of a university can do for a national cause, but at 
the same time he felt that, in the main, Cambridge 
would have to trust, and could well trust, its own 
powers in the coming arduous days of peace. In nil 
departments of national activity but es^dallv in the 
sdentifie study of the mechanical, economic, ctkttnicd, 
medical, or physical problems of the last five years, 
our universities — and not least Cambridge — hive 
earned a position in the national estimation whldi 
they hbve never held before This position carries 
gmt opportunities and great obligations with it. 
The Interest of the next fesw ^ears and their influence 
on the future history of education and human know- 
ledge are immense. There will undoubtedly be a 
strong tendency ton ards the adoption of a more 
technical education and towards the teaching of 
"practical** subjects in a universitv course; this 
tendency cannot, and must not, be emposed, but at 
the same time It is most earnestly to be desired that 
our universities should keep before the e3res of heir 
students the three chief motives for the acquisition 
and Improvement of knowledge : a pleasure in know- 
ledge for its own sake, a sure faith that no attempt 
to acquire and improve knowledge Is vain, and a 
reasoned belief in the power of knowledge to help and 
elevate mankind. Cambiidge has chf^en wlseCv In 
electing a Chancellor in whom these motives are so 
strong, and who possesses in a high degree the power 
and opportunity of keeping them before the eyes of 
the bert of his countrymen 

Mucobial tablets to Lord Lister to be erected at 
University College, London, will be unveiled on 
Tuesday, November n, by Sir George Makins, prosl. 
dent of the Roval College of Surgeons, and Sir T* T- 
Thomson, president of tiie Royal Society. The Duke 
of Bedfofd, president of the Lister mmioriat Com- 
mittee, will tmside. 


The Vbr\ Rev. W. R I^oe, Dean of St. Paul’s, 
has been appointed Routes lecturer for iqso at tin 
Univerrity of Oxford. Iiie date and subjMt of hh 
lecture will be announced later. The late Camder 
professor of ancient history, Mr. F. J, Haverfidd, 
has bequeathed the residue of his estate, subject tc 
certain charges, In trust to the Unfverrity for t|< 
advancement of the studv of Ronmno-BrhlM 
ant^uities. 


Mr. W. R. Coonpi has just retired from tiie edU 
torial chair of the EUcMcmh, having dedded to devofe 
tiie whole qf Us ^e to hi# consulting prai;i^. He 
was appointed editor of our oonten^oraiy in iML 
andunto hfo eAtor^ the journal hA represdSed 
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wjbo dihf «$«istant editor at the outbreak of war 
lit 1914- * 

At die annual general meetkig of the Cambridge 
PhQoeophical Sod^, held on Omber 27, the fdlow- 
lug ^nrere dected omoert of the sode^ for the ensuing 
aessiony joi^oo:— Fraddefil; Mr. U T. R. Wilson. 
FitfS-iVesidenU ; Sir W. J. Pope and Sir £. Ruther- 
ford. Trsosttfer.* Prof, Hobson. SMetaries: Mr. 
A. Wood, Mr. G. H. Hardy, and Mr. H. H. Brindlev. 
New Afembere of the Council: PrOf. Inglis, Prof. 
Seward, Or. Rivers, Dr. E. H. Griffiths, and Idr. 
P. A. Potts. 


Dr. O. L. ^rady, president of the National Union 
of SdentiRc Workers, took the chair at a meeting 
teld oa October 30 to inaugurate a London branch. 
He pointed out that the organisation of the union is 
^ branches. Although there are already branches in 
South Kensington, the Board of Agriculture, tlie 
London Coun^ Council, and at Woolwich, it was 
felt that a more central branch should be firmed to 
meet the needs of workers engaged In the City and 
in the central district of Ix^ndon. A resolution that a 
London branch of the National Union of Scientific 
Workers be forthwith formed was passed unanimously, 
and Dr. H. M. Atkinson and Mr. W. E. Ring were 
elected chairman and becretary respectively of the 
branch. 


The Times of November 4 publishes the following 
message from its New York correspondent, dated 
November 3: — ''The gift of a further a,ooo,oool. to 
the Rockefeller Institute by the founder. Mr. John D. 
Rodcefelter, is announce to-day. Ttie institute, 
which was founded in 1901, has become the largest 
endowed establishment in the world for medical re- 
search. It had already received from Mr. Rockefeller 
successive gifts to the amount of j, 500,000!. and real 
estate valura at 500,000/. The scientific staff numbers 
sixty-five, and in addition there are 310 persons em- 
^oyed in technical and general services. The latest 
gift will enable research to be conducted in new fields 
in biology, chemistry, and physics, as ^’ell as in 
medicine itself, and 'the study of practical problems 
relating to dlaease In men and animals.’* 


At the Philoso|diical Congress, held at Bedford 
College last Tulv, particular interest centred round 
the physiological researches of Dr. Head and his 
fellow-workers into the nature of thp function of the 
cortex cerebri. This work has been going on for the 
last eighteen years. It started with the now classical 
experiment performed by Or. Head, with the aid of 
Dr. Rivers, on the innervaUon of his own forearm. 
Following the clue which that experiment afforded, 
the function of the cerebral cortex in regard to 
sensation has been more and more clearly 
elaborated. Injuriea due to the w’ar have afforded 
means of immeoiately testing theories tudi as we might 
have had to wait long for under other conditions. Some 
of our readera are agxlous to know where they can 
obtain an account of this work. Unfortunately, It is 
not at present available in the form of a treatise or 
nxmoAraph) it exltta only in articles in medical 
iourniis. A very dear eptfome of the whole theory, 
twwever, with lUostrative cases, and free from 
technical terms, is the article bv Dr. Head himself on 
’'Sensation and the Cerebral Cortex,” which fills the 
whole number of Brain, vol. xlL, part ii., issued in 
fold. The philosophical Interest in the theorv was 
to the complete scientific refutation it offers of 
idl psydiologlcal theories which build up knowledge 
<sat of orlj^al sense-material. Sensations depend 
Mdier for tfaplr cudstaaoe nor for their psychical 
'^Hty on die Cortex cerebri, wl^ has a purely inter- 
preOAve fooctlpn in rt^pird toTj^am. 
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Last July Sir Robert Hadfieki invited a large par^ 
of his Sheffield* woikmen to London to visit the BritUh 
Scientific Products Exhibition, and also the Sdenoe 
Museum at South Kensington. Inclined in the party 
were a number of apprentices, some from the Hadfield 
works in Sheffield and others from similar estabUsb- 
ments In London. Priaes were offered to the boys for 
the best essays descriptive of the visit. The winning 
essays, which are now^ printed for private drculatioav 
are a striking commentary on the interest taken in 
the visit. To many of the Sheffield boys, who were In 
London for the first time, the day was a red-letter one. 
Their kMn^ powers of observation were not confined to 
the exhibitims only; one at least showed a truly sur- 
prising knowledge of the significance of the historical 
statues he saw on his way from and to the station. 
More human, perhaps, was the hoy lost in admiratim 
for the London bus drivers. It is no mean feat of 
endurance to visit two exhibitions in one day and carry 
off any sort of coherent idea of what has been seen. 
The novelty of the event must have given these boys 
added enthusiasm, for they describe with great dear- 
ness machinery and processes which Interested them. 
The essays show the immense educational value of 
visits of this character, and they are, too, a real tribute 
to the work of the evening technical schools, where the 
bovs study hard after a dnvV work. 

Prof. Fernando SANFCfRD discusses in the Scientific 
Monthly^ for October the ignis /atutu, one of 
"meteoric appeaiMces whlcm have puzzled man since 
he began to inquire Into the relations of phenomena, 
and which are still unexplainable.” He revie\is the 
various theories which have been formulated to ex^ 
plain these appearances. His final suggestion is that 
"they are little swarms of luminous t^cteria whldi 
are carried up from the bottom of the marsh by 
rising bubbles of gas.* Many kinds of luminous bac- 
teria are known, and the marshes from which these 
lights arise are known to be the favoured habitat of 
some of these kinds. Some at least of these bac- 
teria do not become luminous until exposed to the 
oxygen of the air. This teems to be true of the 
bacteria which cause the luminosit) of rotten woodr 
the * foxfire ’ of our boyhood. ” 

In the Scientific Monthly for October Prof. J. H- 
Breasted, the eminent Egyptian scholar, publishes the 
first part of a lecture on the origin ot civilisation, 
with mcial reference to the Nile Valley. Following 
the guidance of Blanckenhorn, he classifies the geology 
of the Nile Valley, in so far as it hears on the 
of man there, into four chief periods: — (i) The 
Lacustrine 'Terraces, Pliocene and First GWiait 
(a) the Upper River Terrace, Second Glacial; (3) foe 
Lower River Terrace, Third Glacial; and (4) the 
Alluvium, l-ower Fourth Glaci.il, l^pper Post-Glacial. 
Far back in the European Glacial age the North 
African plateau was the home of earh hunters, wh<? 
have left signs of their presence not only in fllfit 
weapons, but also in a remarkable rock temple in foe 
western desert. From this point he deals with burials 
and artefacts, including the marvellous ripple-flaked 
flint implements which are a mystery to craftsmen 
of the present day. Prof. Breasted leaves the later 
developments of the culture of prehistoric man In 
this region to a second article, which will complete 
a study of unusual interest. 

Under the title of “The Linguistic Survey of India 
and foe Census of ipti’’ Sir George Grierson has 
pubifthed a short summary of foe great work which 
he has now brought to a mooessful termination. The 
SunriQr deals with 4 population amounting to 
290,000,000, as compared with 313,000,000 recorded 
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in ^ cennu of 1911, the differuice belntf due to the 
feet that the oeneut covered the whole of India, while 
large tracU, like Burma, were excluded fitm the 
operadone of the Survey. In all, 87a different laa- 
giuget and dialects are recorded. The sub*famify 
whidt contains the greatest number of languages, 
thirty-two in all, is the Tlbeto*Burnum, wMrt the 
popiuation Is split up into numerous secti^ts owing 
to their special environment in a mountainous region. 
On the other hand, there arc only seventeen Indo- 
Aryan languagea spoken by 336,000,000 in the wide 
northern ^tns, where faalldes of intercocnmunica- 
don (MTomoted fusion of races. If, as an example of 
similarly circumstanced Arvan groups, we talu the 
Eranian languages spoken in and near India and the 
Dardic lammagcs, find that these two branches, 
like the Tlbeto-Bunnan languages, are ^)oken In 
inhospitable mountain tracts, but that, unlike the 
Tibeto-Durman group, thev have a power of per- 
sistence. li they do subdivide, the division is not 
into mutually unintelligible lanjg^aget, but into 
mutually intelligible dialects, hcQ together by a 
common grammatical baMs. This summary of the 
work of a great sciendfic philologist may be warmly 
conunended to the notice of all students of language. 


In the course of his presidential address to the North. 
East Coast institution of Engmeers and Shipbuilders 
on October 34, Mr. A, Emtbt Doxford made strong 
rsferenoes to the present sconomic position of the 
countiy, and said that much too litue publicity has 
been given to this unportant matter. This has 
attorded the extremist ms opportunity to inflame 
the minds of the uninformed, and lead the country 
penloualy near to anarchy. Iwo great evib have to 
be fought — greed and ignoninoe — and both of these 
chn be overcome by education. I'he first and most 
important point to consider in education as the quoh- 
ficadon of the teacher. He must bo sound m first 
principles, in his facts, and in his reasonuig, and must 
be capable and willing to impart his knowledge to 
others. One would have thought that a emnmon- 
sense nation, such as we certainly are, would have 
seen the absolute necessity of paying well for such 
Qualides; but, instead, we find that the teaching pro- 
imion is one of the worst paid, with the natural 
result that we get either inferior or dibcontented 
teachers. This discontent is bound to be reflected, to 
a greater or less extent, in the mind of the pupil, and 
is the source of a great deal of our social unrest, llie 
brain^wer of the teacher is often superior to that 
of many in other walks of life who are being better 
paid than he, and the injustice, in many cases, forces 
him into the band of extremists, where he thinks that 
a social upheaval may remedy his grievances. Mr 
Cteford feels sure that if, in our reconstruction, we 
put education foremost, we shall remedy not only many 
of the ev& that existed prior to the war, but also the 
more virulent types that have arisen since. 

Du. Murkay Stuart describes, in the Records of 
the Geological Survey of India <vo). 1 ., p. 38, 1919), 
the depoaits of potash salts in the Punjab Salt RanM 
Sind Koluit, and adds a paper on the probable (origin 
and history of the rock-sau depoeitsv in this r^on. 
The author beHeves that the salu were originally laid 
down from an evaporating saline solution, but that 
ttieir present banded structure, of which a good illus- 
tration it given, is due to subsequent flow under pres- 
sure. salt. In fact, is now not a sediment, but a 
sOhlst . Included iron pyrites, liberating sulphuric 
add, hM led to the formatioa of gypsum at a pioduct 
d contact with limestone, and Is ilso responiiUe fbf 
$11 presence of mindiUite. The potaiii salts, what^ 
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ever their origTnai jwsMon In the sarlas, now vpsar 
as patches and lentides in the rearrangied fowHed 
mass, and no contihuous bed can be exptf^ ^The 
neglects of obtaining potash from tise salt of the 
Salt Range are not piomising,” 

Onb of the most definite tendencies in British Agri- 
culture Is towards greater use of mschankpl power, 
though the most satisfoctory source of power remains 
to be ascertained. In the Journal of the Royal Society 
of Arts for September 36 and October 3 and 10, Dr. 
J. F. Crowley discusses the use of electricity In agri- 
culture, with special reference to its development in 
Germany. Farm conditions make portability essen- 
tial, and a limit is set to the power obtainable from 
steam or oil engines by their weight. These considm- 
tlons led to the development of electrical power, which 
has been so notable a feature of German apiculture 
in recent years. By far the greater amount of power 
used on German lanns is distributed from central 
stations by high-t^slon overhead lines. The trans- 
formers and motors may be either fixed or portable, 
and may be separated by considmble distances, 
lllustratra descriptions are given of the motors and 
their use in ordinary agricultural operations. Thiifiv 
populated rural districts in Germany secured the 
advantage of cheap electricity through the growth of 
numerous rural co-operative societtes,^ wh^ either 
produced electricity themselves or secured a. cheap 
supply by guaranteeing a certain consumption. The 
author bdieves that considerable progress could be 
made if steps were taken to promote such co-opera- 
tive movemenu in the rural districts of this country. 

A BKRiBS of illustrated articles descriptive of the 
Hell Gate Bridge at New York has been appearing 
In recent issues of Engineering, The artide in the 
issue for October 17 contains an interesting account of 
the span measurement^. It was impossible to secure 
a satisfactory direct measurement, since no previous 
structure crossed the river at the site, and the ^s- 
tanco between the skewbacks was determined by 
triangulation. To obtain a check a spedal steel tape 
about 1x00 ft. long was made, and repeated measure- 
ments were taken, making calculated allowances for 
tension, deflection, and temperature. Difficulty was 
experienced in making the corrected measurements 
agree predsely 00 account of the unequal tempera, 
tures of different portions of the tape. There was, 
however, substantial ^reement with the triangula- 
tion measurements. The day before the erection of 
the last panel of the ardi-trusses was commenced, 
careful measurements showed a clearance of x 75 in. 
between the extremities of the aemi-trusses. A rise 
in temperature during the night produced a diminished 
clearance of o 75 in. next morning. Work was there- 
fore accelerate in ordelt to have the lower chord 
Inserted before the rising temperature ellminatttd the 
whole of the dearance. The first diord tflece had 
to be lifted vertically into position ratner than 
revolved from an oblii^ position in a vertical plane 
as is customary. The following day was rainy and 
cloudy, affording more favourable weathSr oondrdons. 

An interesting survey of the general positioo of 
diemlcal industm in the oMef countries of tine amrid, 
and espedallyin France, is contributed by M. Read P. 
Dudxemin to the Hmm ScienHfiqm for Oember 4 f 
Due to war demaiids, there has Seen a considesme 
ovm--pfQduction of Importaot ''heavy*' diemicals sueh 
as sulidmric add, nitrogen octfmKSWS, chlorln^ and 
bromina; and tide not only by Ae bstRjterent natiang, 
bm by neutral couatrleSj^to. Facberies hem heed 
devdofted pud extended, wthat^sty now have nnitii 
greater productive capacity titiqi bereloforf i * and^ 
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moraiverf bu^ge itockt ivere neoessarUy accumulated 
by die various Govaromenta to provide for unforeseen 
cootintfendea' during the progrets of hostilities^ In 
some Branches of manufacture these stodu represent 
several years’ normal output. Hence the position of 
the Industry as regards the foregoing f^oducts Is 
}ust now a difficult one. For France in particular^ 
imJess the industry is to dwindle and vanish, It will 
be necessary to devise measures for preventing 
destructive competition by indiscriminate admission ol 
certain chemicals from o^er countries. The plan 
adopt«l by Ghreat Britain, namely, limited importa- 
tion, to prevent either undue lowering of prices bv 
"dumping” or excessive charges by manufacturers 
here, is considered by the writer named to be the 
best for Franco to follow until something like nottnal 
conditions are again reached. 

Hardnbss is an extremely important quality, but 
no satisfactory definition of it has yet been given. 
The geolctiist has his scale of haraness, and the 
engineer has his instruments for measuring the 
elurive mality. The tests employed by the engineer 
are good In their way, but they do not, as a rule, 
measure directly what the manufacturer wishes to 
obtain in the finished article. A manufacturer of 
cutlonr, for example, is not directly interested in the 
way his steel gives when a steel ball Is placed on it 
and pressed down with considerable force. But, in 
s|dte of the lack of direct applicability in the engineer- 
ing tests, a good deal can be maintained in their 
favour, for \hcrc is doubtless some connection between 
the mechanical prcmrtles desired by the manufacturer 
and the readings or the sclerometer, as the Instrument 
for measuring hardness is called. The interpretation 
of the readings may be difficult, and will probably 
require the ocquisUion of knowledge allied to that 
attained by the skilled craftsman ; but, notwithstand- 
ing the difficulties, the regular use of a sderofheter 
can be productive of nothing but good. The Magnetic 
Scierometer which has been put on the market % the 
Automatic and Electric Furnaces, Ltd., 081-283 Grav’s 
Inn Road, London, W.C,i, may prove to be extremely 
useful in connection with a large and important class 
of material, viz. hard steels As its action does not 
depend upon mechanical phenomena. Its range is 
limited, and it cannot be used for non-magnetlc sub- 
stances. A rod of steel is placed in a yoke so as to 
form a complete magnetic dreOit, an'd magnetised 
almost to saturation. The rod is then taken out of 
the yoke and the remanent magnetism, t.e. mag- 
netism which remains after the rod has been subjected 
to the demagnetising action of its own poles, is 
measured. To make the measurement the rod is 
placed In a coil connected to a ballistic galvanometer, 
and the kick of the galvanometer-needle Is not^ on 
the rapid removal of the rod from the coil. The 
throw of the needle, which Indicates the amount of 
magnetic flux still remaining In the rod, may be 
taken as the reading of the sderometer. In spite of 
ks lack of direct applfcability so far as hardness, in 
the mrdinafy sense of the word, is understood, the 
majnietic sderometer should prove to be an extremely 
useful instrument In the hands of the trained re- 
searcher. 

MttMRa. W. Hama and Sons, Ltd., CambrWge, 
have Just issued a Catalogue {No. 180) of 1670 second- 
hand books dealing, among other sobk^, with 
surhseology, folk 4 c»re, anthropology and kindrra sub- 
jects. Egyptology, and philosophy; also with sdentiiic 
sethili. In the latter section we notice a set of the 
djreWzttt volumes of Naturs. The Ust Includes the 
VdSmloAtnl and Am art tibraiy of the late Dr. Allen 
A tffljy he aW2iipedpfa(e upcm^appHcati^pn. 
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OUR ASTRONOMICAL COLUMN. 

CoMBTs,— Schaumasse's comet (iqixVlL, 191^ 
was detected on its return by M. Schaumasse at me 
Nice Observatory on October 29, being of magni- 
tude 12. The observation indicates October tg as the 
approximate date of perihelion. The following 
e^emeris is for Greenwich midnight (corrected 
approximate!) by the above observatioiO : — 

■ LogA 

Nov . . 12 27 2.1 f d 28 0^14 o*a 6 to 

02622 
02634 
02649 
0-2666 

«.7 »..d earth are increas- 

ing, the comet wilt remain faint. 

t'ontinuation of the ephemeris of comet 1919c for 
Greenwich midnight : — 

R A. S. D«£l IXA. S. JM 
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37 18 1 1 38 30 59 
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The comet is approaching perihelion and ^ 

steadily brighter, but It is too near the sun tor con- 
venient observation. 

Thb Sourcrb op Stbllar Enbrov.— T here have re. 
cently appeared two articles on diis sutqect by Frofa. 
Rui>i«U and Eddington. The ftrat (PubllcationB Ast. 
Soc. Pacific, August, 1919) potato out the apparent 
Inadequacy of the contraction hypotheiia to explain 
^ kmg duration of the output of energy (far In 
excess of Lord Kelvin’s twenty million yeara) which 
.is suggested by geology and by various other argu- 
ments. Hence it is concluded that there must 1 » some 
unknown source of energy in the interior of giant 
stars, which dies down before tlie dwarf stage is 
reached. Making the supposition tliat the tempera- 
ture is insufficient for the unknown source to come 
into action in the pre-M stage of giant stars. Prof. 
Russell shous that this stags would i» and 

extremely few stars would be in it at a time; he thus 
explains our failure to detect .tors in this stage. 

fie also points out that the hypothesis would do 
away with the difficulty which mf. Eddinj^ «• 
pressed about the maintenance of the pulrations in. 
Cepbeid variables, vte. that the leaked of beat fr^ 
the hotter to the colder region, would d^p wt the 
ostillations in a few thou.and years 
known source would supply I*®®* ‘**f. 

the greatest rate when -it was hottest, thus making 

*'^*Prof!**Bd«n^n (Observatory, October) makes a 
bold speculation as regards the unknown sourM ^ 
heat. He remind^ us that a large projwaon of t^ 
total energy of a stor 1. 

that the energy would not be exhaust^ when tte s w 
coSw. It need lo be annihilated to hberato 

all the energy. He asks whether this annihilatio^f 
matter may not be going on in j^t 
a positive and negative charge collide ofentraliy iney 
BO Mt of existence.” He points out that at moderato 
temperatures the outer electrons of the ato m form a 
protecting cushion ; but in a very high temj^ratuin^ 
ionisatkm I4 presumed to take place, nff iing IW 
nucleus of it* protecting electrons and leaving K M 
exposed target He makes an estimate that i at<w 
out of sxio‘* must be annihilated each secofiQ.. dt 
thi. rate it would take about ax to*’ years to Mrtihi- 
late die whole star, so that the loss of mass In the 
periods usually asaigned *ro the giant stage would be 
trifling. ' 
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certain pmod of use, and It has 


each of the ta^o forms originally described under the 
name H. fneridianus has now been given roecific 
rank. The cephalic characters of the other Triloblte 
proved to be so unusual that the writer deemed it 
advisable to propose a new genus Mdastocrohalum) 
of the PhacofridsB for its reception. Tlte chief g^^<^ 
feature in the genotype is the absence of fi^bellar 
furrows and ] 6 bes.-*A. A. Bsaitttsa ; An ecological 
studv of the salt-marsh vegetation in the Port Jackson 
district. 


F very fine fissures 
the wheel after a 
sen proposed diat. 
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L Mfiirh gl : Two new Trilobites from Bwning, 
K.$4W. The THlobite described in tlds paper under 
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THURSDAY, NOVEMBER 13, igtg. 


THE TUSKS OF CENTRAL ASIA. 

Turks of Central Asia in History and at the 
, Day : An Ethnological Inquiry into the 

Pan-Tumnian Problem, and Bibbogtaphical 
Material relating to the Early Turks and the 
Present Turks of Central Asia. By M. A. 
Czajdkka. Pp. 242. (Oxford ; At the Claren- 
don Press, 19x8.) Price 15s. net. 

T his small and ck>sely packed book deals with 
a big and intricate subject which can be 
dealt with satisfactorily only on a much larger 
scale, and it is to be hoped that its talented 
and learned author will presently give us a larger 
monograph in which the earlier history of the 
Turks, with its dramatic ties with the fortunes 
of Asia and Europe, will be told in much greater 
detail. It is opportune that such a book should 
appwr when the greatest and most powerful 
empire estaldished by the Turkish race is passing 
awa^, and when the thoughts of many of us are 
turmng with a good deal of interest to the period 
in its history when the race emerged from the 
prehistoric age and began its wider sphere of 
interest. It is not possible in the space which 
Natusb can spare to do more than give a bare 
outline of the subject, 

Tbe Nomadic peoples who occupy the great 
stretch of grassy steppes, barren lands, and 
stony plateaus of Asia from the River Ural to the 
Yellow Sta form a group which is dosely united 
by physical ties and b^ language. Their speech, 
although mutually uninlelligtble, has a common 
grammatical structure and a large number of 
oommoo words. They are divisible into two main 
branches, respectively known to tbe Chinese as the 
Eastern and Western barbarians. Each of these 
divisions is agun separable into two sections, oi:e 
of them induding the Mongols properly so-called, 
and the Tungus, better known m the West from 
one of thdr tribes as Manchus, and occupying 
the pastern part of Central Asia, ot which the 
great desert ot Gobi and its borders form the 
kemdj The other section, comprising the Turks 
and Finns (each divided into various tribes], occu- 
pies the country west of Mongolia, and is grouped 
about the great nmntain chains of the Urals and 
tbe Altai Moimtains, and is often spoken of as 
the Uralo-Altaic section of the human family. 

At tbe time when bistoiy first notices this group, 
Aqr were probably nearlj ah much separated as 
ther are now, the great distinguishing feature 
separates these two branches being that, 
^ Danish branch were at that time almost 
wwrdy hunters and fishermen, the Turks have 
bew nomad herdsmen, having been 
ooet^ied chiefly with the rearing of cattle, horses, 
and camels. 

V thc^ early days one section of the Turks 
wmed tbe Vrontagem ** oC the Aryan peoples, 
\J^-llve 4 Persian prokinoes ot Kborasan, 
and TranscnBislat which tb^ oontiouaUy 
NO. 2611. VOL. ioaI 


worried and attacked, Tbe two lands, that of the 
nomads and that of the settled people, were re- 
spectively known to the Persian writers as Turan 
and Iran. This Western section is generally 
known as the Western Turks, and was perhaps 
the only portion of the stock specifically called 
Turks at that time. 

Another great section occupied the frontiers of 
China and Uie greater part of what is now known 
as Mongolia, and in the earliest Chinese writers 
arc known as Hiong Nu, or Htun Nu. The 
Hiong Nu formed a very powerful empire, which 
fought on equal terms with China, and was a 
serious menace to the latter empire during tbe 
Chinese dynasties of the earlier and later Han. 
The power of the Hiong Nu was gradually sapped 
in their struggles with the Chinese, and tney were 
eventually attacked and conquered by their 
Eastern neighbours, known to the Chinese as 
Yuan Yuan, who thus became the masters 
of all Nomadic Tartary, and were probably 
nearly related to the later Mongols. I argued in 
former years that they were identical with the 
Avars ot the European writers, who appe^ in the 
West at the time when the power of the Hiong Nu 
was destroyed 

Presently, in the sixth century, the Yuan 
Yuan were themselves conquered and replaced by 
the true Turks, who then appear eo nomms for 
the first time in the Chinese annals. The Chinese, 
not having the letter in their alphabet, 

represented the name “Turk’* by that of Thu- 
kiu. These Turks were, I feel sure, the 
Western branch of the race above named. 
They in turn became ^ masters of all Tartary, 
and eventually were divided into two sections, a 
Western branch and an Eastern, the latter being 
in a large measure the descendants of the Hiong 
Nu above named. 

It is with the advent of these true Turks into 
Mongolia that we first meet with signs of a settled 
community there, marked by many traces of 
civilisation, which are clearly traceable to tbe 
Iranian lands from tbe borders of which these 
Turks came. Among these the most notable 
relics are the remains of towns, and tbe exist- 
ence of inscriptions, proving their knowledge of 
letters. They have left us a number of most 
interesting inscriptions, which have been studied 
and illuminated by several notable scholars. 
names of tbe rulers mentioned on these inscri^ 
tions are also found in the Chinese annals, 
are attributed by them to the Thukiu. We can 
therefore date them with the greatest precision. 
They are written in the well-known and widely 
spread Syriac script known as estrmnghelo, in 
which tbe Nestorian inscriptions of China were 
written, and which was afterwards used by the 
Ulghur Turks and tbe Motels for their writings. 
The capital of these early Turks was in Northern 
Mongolia, and, as stat^ above, they have left 
lam traces there of their settlements. 

Presently it would seem that the earlier Turks 
who lived in tbe East and bad been known as 
ffiong Nu reasserted themsehres and conquered 

N 
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tnd re^riaced the Turks just named, ^ taking 
possession of their settlements and cafMtal, ana 
continuing their culture. They also adapted the 
new name of Uighurs, which the Chinese, having, 
as I have said, no letter “r,” changed into 
Hoei and other distorted forms of the name 
Uigbur. 

These Uighurs became a highly cultivated 
peof^e, with a considerable literature, which is 
stin extant, and their dialect is known as Eastern 
Turld. Tliey apparently inherited from the 
Western Turks an attachment for the Iranian or 
Zoroastrian religion, and traces of the Zoroastmn 

S )d5 and ritual are found among their remains. 

n other sides their religion was affected by mis- 
sionaries from other sources. Manicheism found 
numerous recruits among them, and we are now 
fast recovering from the buried aties of Eastern 
Turkestan most interesting remains of the religion 
of Manes, while the Nestorian clergy founded 
episcopal secs in their country, and made numer- 
ous recruits. Presently, and in the seventh cen- 
tury, Buddhism also made its way among them 
in the ccM-rupt form, and mixed with the Tanlra 
superstitions, which then prevailed in Tibet, and 
is known as Red Lamaism in contrast with the 
reformed Lamaism of the later Yellow Lamas. 

At length, in the ninth century, the religion of 
Islam found its way into Central Asia, being dis- 
seminated from the Central Asiatic State governed 
by the Samanis, and the Western Turks became 
eager converts to it both in the frontier steppes 
of the Persian Em^Hre and tn Eastern Turkestan* 
The Eastern Turks or Uighurs continued to be the 
more cultivated of the race, but the Western were 
the more powerful warriors, and under the name 
of Turcomans overran Persia and Asia Minor, 
founding the famous empire of the Scljuki which 
was presently (in the thirteenth century) over- 
whelmed by the Mongols. 

I am conscious of the extremely meagre and 
^id^ nature of this epitome, and how little it does 
justice to the wide reading and sound judgment 
of the author. No one knows it better, for I have 
spent a large part of my life in writing four fat 
volumes on the Mongols, and two sets of papers 
on the westerly drifting of Nomads and the 
northern frontagers of China in the old Ethno- 
logical Society’s Journal and the Asiatic Journal 
respectively. This may give me at least a claim to 
speak in t^s of high praise of the work before 
me, in which the author, ha^^ng the unusual ad- 
vantage of knowing Russian, has employed it with 
generous profusiem, much to our profit, and in 
which she describes with clearness the various 
divisions into which the Turks have been disinte- 
grated, with their geographical, ethnographical, 
and relinous features, and also tells the .story of 
their doings. It is so well done that I cannot 
pay the book a greater compliment than to repeat 
*my invitation to the learned lady who has written 
It to give us a much larger work on the subject. 
I may add tijat a most ample bibliography oocu- 
JMes 114 of the 243 pages comprised in the work. 

Hsnry H. Howorth. 
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THE UVING PLANT. ^ 

Botany of the Living Plant. Bv Prof, F. O. Bower. 
Pp- x + 580. (L^don: Macmilltn and Co., 
Ltd., 1919.) Price 35s. net. 


A GOOD deal of discussion has recently taken 
^ place among botanists on the subject of 
the reconstruction of elementary botanical 
teaching, and one of the main contentions of 
the originators of the discussion was that in 
order to secure improvement ** comparative 
morphology should be reduced to a sutx>rdinate 
position.” It has further been alleged that in 
modern botanical teaching the teacher has failed 
to present the plant as a living organism, thereby 
impl;j^ing that morphology has been divorced from 
phy8i<^ogy. ^ Prof. F. O. Bower has already 
expressed himseU forcibly and with sound sense 
upon the question in the pages of the New 
Phytologist (v<^. xvii., Nos. 5 and 6, p. 105), 
and has aptly summarised his views with the 
adage, “Physician, heal thyself.” 

In his book now under notice he has given so 
admirable a presentment of the plant as a living 
organism that instead of there being any 
antagonism between physiology and morphology, 
their fusion and interdependence are so impress^ 
on the reader that he can see, not two entities, but 
“one flesh.” 


Prof. Bower concludes the article to which 
reference has been made with the following: 
“Finally, each teacher with a due sense of his 
responsibility, and of his opportunities and 
requirements, must form his own scheme to meet 
his own needs. If he cannot do this he is not 
fit for his position ” 

IVof. Bower has followed this ver> pertinent 
criticism with his book, “ The Botany of the Living 
Plant,” which is framed on the lines of the annual 
('ourse of elementary lectures 011 botany given by 
him at Glasgow for more than thirty years. His 
main object has been to present the plant as a 
living, growing, self-nourishing, self -adapting 
creature, and he has very finely achieved his ideal. 

In his method of treatment of the subject he 
has allowed the living plant to tell its own story, 
slowly and naturally unfolding itself stage by 
stage in such a manner that interest is aroused 
and observation stimulated. The book may very 
justly be regarded as an Invaluable contribution 
to sound learning. It does not aim at being an 
exhaustive treatise, but deals with the funda- 
mental facts of pl(mt life, and is written in a 
rmarkably clear style, so much so that anyone 
with only a slight acquaintance with plant life 
slrould be able to acquire a real knowledge of Uw 
science of botany from a careful study of these 
es^s. 

The opening chapter is occupied by a careful 
and comprehensive description of the seed and Us 
gennioation. It is sometimes ocmaidered md^ 
reasonaUe to commence the study of floteny with 
the lofwer forms ot {dant lili^but Jt U ohViburiy a 
better plan to set out with a familiar ^aM easily 
handled obiect^ such as the seed, which marks a 
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definite starting-point, and can be examined and 
studied in del'll! without iccourbc to the micro 
scope It IS pointed out th*!! in the plan of con 
struction of the higher plants the outstanding 
feature is the capacity for indefinite \eget'itive 
increase which miy be termc d continued 
embryology 

The cellul ir construction of the ^ int and the 
various functions of the cell cell dn ision and 
protoplasmic continuity naturally follow 'ind 
then the tissues are dealt with in further detail 
The sequence of events next leids to an account 
of leaf and root from the morphologic'il po nt of 
vien followed by ch ipters on the relation of 
plants to water and on nutrition storage and 
respiration In the chapter on growth and move 
ment due attention is p^id to the si ilohth theory 
in connection with geotropism Succeeding 
chapters deal fully with the mech'inical construe 
tion of the pi ml body modihcations of form in 
the vegetative system such as bulbs tubers 
climbing plants etc the irregular nutrition of 
par isitic semi par isitic and carnivorous plants 
and vegetitive propagation til of which aspects 
of pi mt life ire fully discussed with a wealth of 
well chosen ox impdes 

The inflorescence and flower anil the formation 
and development of the sccil with all th it is 
ent iiled occupy some tight) pages and bring this 
first division ol the book to its logic il conclusion 
This portion is not a mere chron cle of well 
known fuls but is illumin tied by i considera 
lion of flower colours pollination ind the det ills 
of fertilisation and closes with a description of 
the mode of dispersal of some of the better known 
seeds and«fruits 

The second part of the book is arranged in four 
divisions dealing respectively with the Gymni 
sperms Ptendophyla Bryophyta and Thallo 
phyta followed by two chapters one on sex and 
heredity the other on the altcrn ition of gener i 
tions ind the land habit Ihcsc two essiys verv 
fittingly come it the end as a summary of the 
previous chapters dealing with the life h»stoxits 
of the lower plints 

As in the earlier pari of the book these more 
speaalised chapters on the ferns mosses fungi 
and algm are treated on broad lines and there 
IS no superfluity of detail to obscure the salient 
features 

The book concludes with two appendices one 
on the types of fioral construction in Angio 
sperms the other on vegetable foodstuffs both 
of which considerably enhance the v due of the 
volume In the former a few types of flower art 
described, and notes are added on the natural 
families to which the particular examples belong 
The plants chosen are easily accessible nnd also 
represent characteristic features of f imilics the 
products of which are of economic importance 
Further they arc of interest m connection with 
the production and dispersal of seeds floral 
biolo^, etcr The illustrations in this appendix 
have heKSi drpwn for the nW>st part by Dr J M 
Thompson, and are particularly clear and useful 
KO 2611, VOL T 04 T 


The glossar) index, which completes the book, 
occupies thirty two pages, and furnishes a further 
example of the thorough and careful manner in 
which Prof Bower haS carried out his object 
We have for so long been accustomed to rely 
on translations of German text books for our 
elementary botinicvl students that it is very grati- 
fying to find them superseded by so excellent and 
comprehensive i study of the living plant from 
one of the most cm nent of our own professors 
and teachf rs A W H 


OIR BOOKS////] 

Influcncd A Dt iu in pen d fy Str Arthur 
Ncw^holme Pp jo (London I ongmans. 
Green and Co n d ) Pn t 35 (xi net 
liiF discussion n mfliitn/i t the R y il Sccety 
of Medicine in November list summarises 
very completely our knowledge of this obscure 
epidemic disease Sir Arthur Ncvvsholmc in his 
opening remirks expressed the opinion that 
mfluen/a is a vpc ihc discvsc reognisablc in 
severe outbre aks ind pointed ( 1 1 that with the 
exception of plagiu ind choleri it has on occa 
Sion ti uclUd f irtht ind mort r ipidly over the 
world thm iny othei rtc jgii sed disease and that 
It is one over vvhi h pnvtntivc medicine so far 
has secured little r lu (ontrcl 

Dr Stc Vinson druted itUnlion to certain 
features of the iqi8 tpidtmic which differed from 
those of the pist twentv seven viars vf (i) its 
intensity vvis greillv in excess <f thu of any of 
Us predecessors ind {2) the suddtn and startling 
chugc wh ch o u red m 1918 in the igc dia 
tnbution of influen/ I mortalitv In ill previous 
ye irs the m ij irit v ot de iths — gtntr illy about 
70 pt r rent x i rred 1 ages hove fort) five 
But n July iqi8 ml) about nd in October 
ibout 20 per tent of iht pvis ns dying were 
more thin fort) five vt rs of g and only ss 
per cent of the dt iths f this outbreak were at 
iges ibove sixt) hvc s ig iinst in avei igc of 
37 per it It f>i tJ t veils 18^ 1917 

^viril spellers dc ilt with thi spetts of the 
tpidcmc in tht \ ivv and in tht \rmy and in 
hrance \mcrHa ind South \frti which corre 
spend closely with these observed mong the civil 
populitiOn here 

With regird to the bicltnology of the disease 
most of the observers noted the presence of the 
xnfluen/a bacillus the pneumococcus ind the 
streptococcus but no ver) defin ic opinion is ex- 
pressed as to the nature of the virus Prophy 
lactic vaccinat on receives scant notice probablv 
because the dat i were insuffic ent at the time of 
the meeting 

As regards tre itmcnt Mr I B Turner 
claimed that large doses of saluin constitute *1 
specific and certainly hia experience based on the 
observation of 2500 cases, suggests that this drug 
deserves an extended trial 

R T Hewleti 
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Th$ "Oofly T$Ugfaph** Victory AUa$ of the ' 
World. Part i. (London: “ Geographia/* I 
Ltd.| 1919*) Price u. 3d. net. 

This is the first part of a new atlas to be 
picted in about forty-oight parts. Each pa^ is to 
consist of ^rec double-page maps, 30^ in* by 
36 in. A gazetteer is to complete the work. The 
first part contains maps of Australia (physicid), 
South-West Spain (political), and Germany (his- 
torical), besides several inset maps. The colour 
printing is good and the lettering particularly 
legible. The orographical map ot Australia is 
layer coloured, and although it shows some small 
discrepancies from the recently published official 
orographical map of the Commonwealth it is an 
effective and useful sheet, llie map of Spain, 
which we take to be the type of political map of 
the atlas, would be improvecl by the omission of 
the “caterpillar” relief, which is merely mislead- 
ing and of no value. In this respect the map 
of Germany is better, for no attempt is made to 
show relict on it. I'he changes due to the Peace 
Treaty are incorporated, but a mistake is made 
in the area of the Slesvig plebiscite, 'llie atlas 
promises to be a useful one for general reference 
purposes. Its low price is much in its favour. 

R. N. R, B. 


Tho Mua Afwcr 4 and J^rospector's Guide, By 

Archibald A. C. Dickson. Pp, viii + 50. 

(London: E. and V, N. Spon, Ltd., 1919.) 

Price 4X. 6d, net. 

The mica industry is indebted to the author of 
this “Guide*' for the current system of mining 
in Kodarma, the most prolific mica field in the 
world. His memoirs on that field are well known. 
Any contribution of his to the literature of the 
subject IS therefore sure of careful consideration 
The present booklet, which is high-priced — fifty 
pages for 44. 6d.- was prepared to help the in- 
creased output of mica necessary during ihe w^ar. 
It contains much valuable information, but does 
not cover all the ground that might be expected 
from the title, ft consists mainly of descrip- 
tions of eight of the secondary mines of 
the Kodarma field and of notes on the 
mining methods there. It contains little 
information as to costs and values, and would 
not explain to a miner who had no previous ex- 
perience of mica-mining how to estimate the prob- 
able profit or loss of a newly discovered deposit. 
The author's main thesis is that mica-mining must 
be guided by careful geological study, and he 
insists that all the facts observable during the 
working of a deposit should be systemaucally 
entered on a mine plan. This warning is eSpectallv 
useful with a branch of mining in which' so much 
of the output is from small mines worked by 
parties of local labourers. Mr. Dickson points out 
that the mica lenKs on the margin of a deposit 
pre apt to bt inclined to the shoot, and a miner 
who was guided onl)r bv the facts seen would be 
^verted from the main of mica. 
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LETTERS TO THE EDITOR. 

era# SdUof eo9$ not SolS Mhu#!/ rMSoattSI# far 

Sy Mf coffMp<md»nU, NHtHer €m^ IM nnS^ftslM to 

uttsm. Of to corwpond tiHtk tkg wrtton 0/1 fW^^toS mmuh 

MflSit IntOfWUS iOT tMf or ofiy oilior of MATmOL No 

noMco If tolioti of ofurnymow eowmmnieaUoHg,} 

•oatterbM af L^M 1^ Resoaatlag Maleariaa. 

Prop. R. W. Wood {PhiU Mag., vol. zxlil., p» 6S9, 
1912) found that mercury vapour, even at the small 
density corresponding to atmospheric temperature, 
w^en illuminated by the ultra-violet mercury radiation 
A 2536, re-emits thi^ radiation laterally in considerable 
intensity. 

Further, Wood and Kitnura found after repeated 
examination ihat this radiation is completely free from 
polarisation {Phtl, Mag., vol. xxxii., p. 329, 191Q. 

I have been very much impressed with the contrast 
between this case, whore there is resonance, and the 
behaviour of gases in general when illuminated by 
light which is not in resonance with the free periotl 
of the .'tloms. In the latter rase the loterally emitted 
light usual Iv approximates to complete polarisation 
(Fror, Ro\ Soc , A, vol. \tv., p 155, 1918). What 
hai>pens as we gradually depart from exact resonance? 

Prof. WoodV expcrimeiUb were made with the 
exciting light polarised, and he observed the reson- 
ance radiation through the same window by which 
the exciting light entered. In this \cay the light 
examined comes chiefly ftom the very first stratum 
of vapour entered by the beam. This stratum gives 
by far the most Intense emission. 

As, however, the beam advances into the mercury 
vapour the light in exact resonance is absorbed, being, 
in part at least, re-cmitted. The lateral emission 
further on is much fainter, and corresponds presum- 
ably to a less exact resonance. 

It appealed to be of interest to examine this lateral 
emission from the deeper strata for pobirisation. This 
I have done, and I give* here a brief btatement of 
results, leaving the expeiimcntal details for later 
publication. 

After the unpolarised primary beam hA traversed 
04 cm. of menurv vapour at oidinary temperature, 
the lateral omission shows vurv perceptible polarisa- 
tion, the component intensitv vibrating parallel to the 
exciting beam having 90 per cent, of the intensity of 
the perpendicular component. 

After passing ihiough 25 cm., this ratio fell to 
82 per cent 

After 374 cm., the value found was 60 oor cent. 

Thus it appears that the scattered light is un- 
polariscd onlv when resonance is very exact. The 
breadth of the absorption band (reversal) produced 
by a few millimetres of mercurv at atmospheric tem- 
perature and in vacuo must be extremely small, and 
probably be\ond the range of nnv but the most power- 
ful spertrostopcs. Yet it Is onlv within this narrow 
spectral range of the exciting light that the scattered 
light is sensibh unpolarised. When this component 
is filtered out/and such excitation as remains. Is by 
light nearer the edges of the exciting line, polarUatloh 
becomes conspicuous. 

It need scarcely be said that there is very much 
, more to be done in this direction. Further exped- 
I ments are in progress. RAftBiGH. 

Imperial College, South Kensington. 

1 November 1. 

Vortlc al 'pipa Irrfgttfop for Orofiards and Ktoftot- 

gardom In Arid OlfmniM. » 

In the issue of Nature for September xi» 1919 
(d. 44). abstracting from the Comftes renflue ot the 
Paris Academy (August 25/1^19, p. 391), mention is 
made of a new method, proposed by M. Paul Par* 
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mender, for irrlgadng orchards and market-gardens 
In Syria, Palestlnei and other countries subject to long 
summer droughts. The observations of M. Pamien- 
Uer refer especially to the citrus gardens around Jaffa 

In arid climates economy in irrigation-water is 
obviously of the utmost importance. Aciurding to the 
method proposed by M. Parmentier, the water is 
applied oiroct to the roots of each tree bv menn^ of 
earthenware, cement, or iron pipes fixed verlUalI\ in 
the soil. The great losses by evaporation that always 
occur in open canals and in surface irrigation are 
thus avoided, M. Parmentier remarks that with 
vertical-pipe irrigation the winter used in a citrus 
orchard was only 84 litres per hectare, as compared 
with '600 litres necessary for surface irrigation, applied 
every five to twelve days. At Jaffa there are 880 
trees to 1 lieeiare (24 acres) of citrus orchmd, ani 
1100 plants in the banana gardens. These figutos are 
ve^ nigh, and Imply a groat consumption of water 

The method pni|>osed by M, Paimenlier is not now* 
Watering orchards by means of special drain- tubes 
sunk vertically In the soil is an old practice at Mes- 
sina, in Sicily, where it is chiefly applied to voung 
plantations. This method of irrigation was first 
described long ago bv Pi of. Giuseppe Inrenga, the 
well-known Sicilian agronomist and botanist, In the 
Annali dt Agricultura Siciltana; and again bv F. 
Alfonso-Spagna in his "Trattato d’lrriga^ione ** 
(Palermo, 1877. p* 502). In mv book of agricultural 
chemistry (‘‘Chimic.i Agraria, Cumpestre e Silvana/' 
Napoli, 1902) this special method of drainage-irrigation 
is again describei] The catuso used by the Mesdna 
gardeners is n conical earthenware pipe, about 1 metre 
long, open at both ends. The diameter of the upper 
opening is 1^ cm. and that of the lower 10 cm., the 
pipe thus holding about 12 litres of water M. Par- 
mentier proposes pipes holding 20 litres for u^e m 
orchard irrigation At Messina the upper end of the 
catuso projects slightly above the soil, the opening 
being covered with a brick or tile. 

In the summer of i88g. at Portlci, near Naples, 1 
experimented on two lemon-trees of the same age 
and size, watering one in the usual manner and the 
other by means of a drain-pipe sunk verticuliy in 
the earth. During that hot summer, in the sandv, 
volcanic soil at the foot of Vesuvius, the diflerencc 
between the effects of the two methods of watering 
was very apparent. The lemon-tree provided with the 
vertical drainage-pipe prospered on a ration of water 
about 50 per rent less than that necessary for the 
control tree watered from the surface. 

The sunk end of the drainage-pipe is made to icst 
on loose stones or potsherds, which form air-chum bers 
Thus clogging of the pipe Is prevented, and the water 
that is poured down gets well absorbed and distributed 
just where the roots arc more vigorously developing 
and renovating their absorbing organs. 

The subsoil air-chamber is as important as the 
water-pipe. During drought the deep aeration of the 
soil, when moisture is sufficient, provokes the growth 
of the roots and the renewing of the root-hairs. In- 
creasing their power of absorption and at the same 
time favouring deep-soU nitrification. The roots arc 
induced to develop chiefly around the reservoir of 
moist, warm air, where respiration and growth find 
favourable conditions, the network of young and 
active rootlets thickening around the bpot where the 
watering is concentrated and nitrates are being 
act{*ely formed. The loss by evaporaticAi and per- 
colation is minimised. Moreover, the close air under 
the foliage of the trees, as M. Parmentier remarks, is 
maintained ^in a less damp, condition than is usual 
in the de^y shaded citnu orchards, where the 
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development of parasites and pcsta la much favoureii 
by the moist shade 

M, Parmentier observed that vegetables watered by 
underground irrigation are more tender and of hlghei 
market value than vegetables watered by submersion, 
or by any other method by which the foliage, stalks, 
and upper parts of the roots are wxtted. Indeed, it 
may be added that the waiting of the foliage increases 
transpiration, .and rons»equcntly the waste of w'ater. 

By mi.ans of vertical-pipe "irrigation dilute liquid 
manure can be applied far more effectually and 
eronomir.allv than b\ the usual method of night-soil 
manuring In the case of vegetables and fruU-lrecs 
subsoil liquid manuring is also advisable from n sani- 
tary point of view. 

In arid climates, and when*ver the economy both 
of water and of liquid nitrogenous manure is of special 
consequence, the Messina and Parmentier method 
of undergtound wintering by \crtical drainage is much 
to be recommended Iialo Gigmou. 

I..aborntoiy of Agricultural Chemistry, 

University of, Pisa, Italy 

New Sourest of Aluminium. 

I WAS niui h intcrciited in the ac i ount given in 
Nvilkf of October 2'^ of the new methods of extrac- 
tion of .iluminium from clays of the kaolin class 
(formed from the denudation of volcanic rocks) by 
means of nitric add and electric furnaces in Norway. 
When this source of production is generally adopted, 
as no doubt it will be owing to the diminishing supplies 
of cryolite and bauxite, it seems probable that the 
vast quantities of “decomposed porphyry’* discovered 
by the late Prof, Jacob during his geological explora- 
tions in the Rocky Mountains (some of which have 
been mistaken for chalk by prospectors) w ill then form 
.in inexhaustible source of supply for that valuable 
metal J. E. Bacon. 

The Barracks, Fulford, York. 

Radiation Temperature : Dew. 

Tm: letter in NAruRF of October 23 on ladiation 
temperature from Mr Spencer Pickering reminds 
me that the theory of the equilibrium tempeiature Is 
given by (lerk Maxwell in his lililc-known article on 
Diffusion (“ Enev Brit., “ ninth edition, p 218) Max- 
well shows that in still-air temix'raturc a thermo- 
meter will gain heat per sec. 4irf'K(fl.-^i), where C is 
the electrical capacity of the bulb K the conductivity 
constant for air; arid that it will give up heat per 
sec, AR(fI,- 0), where A is the area of the bulb, R the 
radiation constant, .^nd (9 the tempcratuie towards 
which radiation occurs If the bulb be spherical 
its radius. Consequonllv, 

or 

K(^-d,) = rR(f9.-tf). 

That is, the conduitivity effect depends on die radius 
of the bulb. Mr. Pickering has observed this in the 
case of small bulbs. He goes on to apply this 
result to small objects, such as the pistits and 
stamens of flowers. I would like to point out another 
effect to which his observations apply, namely, that 
true dew (arising from radiation) is not found on 
spiders’ webs. If webs are examined when dew Is on 
tne ground they arc found to be dry. When drops of 
water are found they arise from the collecting action 
of the webs on mist or fog, t.e. by the collection of 
drops already formed. I have confirmed this on many 
I occasions. I conclude that whenever drops are found 
on webs it is the result of fog or mist. 

Sidney Skinner. 

South-Wesleni Pol> technic Institute, Chelsea. 
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•wfaet-TmtiHi. 

Owing to 8urface*ten$ion, a surface of mercury 
supports easily a sovereign placed flat upon it* Care 
must, of course, be talcen to avoid amalgamation* 

I shall be greatly obliged if one of your readers will 
supply me with a 'formula for determining the size of 
the largest sphere of gold that can just be supported 
by mercury. As the numerical irolution of the equa- 
tion may be troublesome, 1 venture to ask only for 
the formula. C. J\ Whiimeli. 

Hyde Park, Leeds, November 3, 


IxsaptioMi Oryoois af Oetebsr, 1t10. 

MbiHoKOLOoists have directed attention to the 
exceptional dryness of the past October. It is also 
interesting to note that the amount of drainage* water 
percolating through 20 in , 40 in., and 60 in. of soil 
in the open field for the month of October us recorded 
by the Rothamsted Expciimcntal Station gauges is ml. 
The three gauges, each measuring i/iooo acre, were 
built in 1870, and in no previous ^ea^ is Octolier shown 
quite dry, 1897 being the nearest with a reading of 
0001 in The following aie the figures fw October . — 1 


Average of 50 \ears 

•cm 

fRUgr 

1848 

iuin 

gmuR^ 

1798 

601D. 

gMIgC 

1 6^ 

RunfaU 

3233 

Max. 1891 . 

5 5^ 

5 7*6 

5479 

6764 

Min. i8q7 . 

ml 

0001 

CMWI 

0960 

iqtq 

ml 

ntl 

ml 

’073 

'I'he 5o.yesir rei ords show that October is one of the 


four months when the ground is wettest. 

W. D. Christmas. 

l^wes Agricultural Trust, Rothamsted 
Experimental Station, ficirpenden, 

November 0 


SOUND RiNaiNU. 

S OUND ranging consists in the luqation of the 
source of a sound, such as the report of a 
gun, by means of measurements m.ide on the 
sound-wave which spretids from the source. 
When it seemed probable, in the latter part of 
1914, that the struggle m trance was going to 
develop into trench warfare, the possibility of 
locating enemy batteries by this means was rec<^- 
nised, and many experiments w^ere started inde- 
pendently to And a method of sound ranging 
which could be used in the held. 

Suppose that there is a gun at the point S in 
Fig. I. The report of the gun spreads as a spherical 
sound-wave, with a uniform velocity, and is re- 
ceived by stations at A, B, and C, If the time 
intervals between the arrival of the sound at A, B* 
and C arc measured, a very simple construction 
gives the position of the gun* For instance, if the 
sound gets to B a time after it gets to A, 
and to C a time after it gets to A, circles are 
described around B and C the radii of which are 
equal to the distances travelled by sound in times 
ti and t, respectivdy. If a circle is found which 
passes through A, and touches the circle! around 
B and C, m.gun position will be at its centre. 
TiM^refore, by installii^ a series of observation 
stations along the front at surveyed positions, 
and recordinp[ the times at which the rep<m arrives 
at these stations, it is possible to plot the position 
gf the enemy battery on a map on which the 
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I observation stations are marked. Tliis is the 
essential idea underlying sound ranging, lliree 
stations only are necessary, but more may be 
employed in order to confirm the location. 

There are other ways of plotting the gun posi- 
tion, given the time intervals. For instance, if 
the time interval between A and B is fp the gun 
must lie on a hyperbola with foci at A and B 
which is such that the difference in the distances 
from the foci of any point on the curve Is 
where V is the velocity of sound. Another pair 
of stations give another h}perbola, and by finding 
where this intersects the first the gun position is 
determined. This was the method actually em- 
ployed on the plotting-boards used by the sound- 
ranging sections. The hyperbola approximates 
so closely to its asymptote near the gun position 
that the asymptote can be used equalty well, 
which makes the method a very simple one in 
practice. 

The French Army started experiments in sound 



t 


■ ranginfr in 1914, and obtained results which 
I showed that the method was a promisio,' one. 
From the very bej^inniag development took place 
alon^ two lines. Hither ob.servers were usedi who 
recorded the time of arrival of the sound by press- 
ing a key, or the sound was registered automatic- 
ally by some form of microphone. In both cases 
the stations were connected electrically 4o a 
central station, where the signals sent by the 
observers or microphones were registered on a 
chronograph of some form. It was soon found 
that observers were not sufficiently accurate. ThJV 
made errors amounting to one-tenth of a seejpod, 
whereas it is necessary to time the arrival of a 
sound to 0-005 second in order to make a satis- 
factory location. This accuracy was attained by 
the system in which the arrival of the sound stks 
registered by a microphone, and bbth In the 
French Army and our, a fbicn^one system was 
finally adopted. 
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Our attention directed to the French results 
in the early part of 1915 'ind a proposal to form 
an experimental sound ranging section w is Hid 
before the Experiments Committee it Citner'il 
Headquarters The committee it hrst decided 
igainst ordenng any appiritus but wis per 
suaded to alter its decision nnd an English sound 
ranging section wss sent to the front n Oi tober 
1915 Sound ranging wns still in its inf mr> and 
tbe results obtain^ were ver) disappointing In 
fact. It was doubtful at one time whether the 
eontmuation of the experiments would be author 
iscd Fortunatclj sound ranging just survived 
these early trials and during 1916 sufheient 
sections were formed to cover the whole iron! 

The wp ir itus which we adopted w is icsigned 
by M Bull of the Institut Marey in Pans and 
was one of sever il with which the I rrnch Arm> 


Report roaclm No n crophone Repo t rto be« N 6 n ophone 

'I' 'V 



OtM cco d 


F a a Ssurc « a toU s«(l p toTtlore lofascra bow e 

Ch« repoft of wh h 1ajir«ii,hra No n c ophone fi it om No 6 o cro 
pboM *4 The 61 D Km been mov ng from r gbt to left wl le th oco i 
wa be ng taken 1 he torn le va ■ a c raark d by vert eal nw one 
) d ed to tbe le ood eve y ten h ne b« g heav «r eo an to lac ale 
G u ting 1 be ho rant 1 1 nee re eieot e ibadowi of the b ov 
1 r ngn tth cb 1 e a roe. he 1 be! nd wh ch t e I Im a exposed a 
the ovemtn % of wh ch are shown on the record 

was experimenting It is not possible to describe 
the apparatus fully The recorAng apparatus con 
sists of an Emthoven galvanometer with six 
strings, each string being connected to a micro 
phone at a rccci\ing station The currents which 
the microphones send to the recording instrument 
cause the corresponding strings to vibrate, and 
their movements arc recorded photographically on 
a moving kinematograph film At the same time 
by interrupting the light wnich phoK^raphs the 
strings on the film, at intervals of i/ioo second, 
a senes of time markings is ruled on the him, 
which makes it possible to measure the time 
interval between the arrival of the sound at two 
stations fhe microphone final!} used was of a 
Apecial type adopted after expenments at the 
front Its special feature is that it is very sensi 
tive to sounds of long wnvd lengths, such as gun 
reportf or Aell bursts (the ^wa\c length of the 
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report of I large gun may be 250 ft ), w hile com- 
paratively insensitive to ordinary sounds, such as 
speech rifle fire traffic and so on The credit of 
Its design is due to Lt Fucker an officir serving 
in the experimental section in 191O 

A record of a Otrman cm howitzer in ilJus 
trated in 1 ig 2 

Ihe installation of a section using the Bull 
ippar Uus IS show n 1 1 i ig ^ 1 here are six 
miirophoncs spatod ilong a base about 
t)ooo vards lonj, ind 4000 jards behind the front 
line These arc wired up to a central station 
which IS pi iced m a. cellar or dug out some 
^000-6000 y irds from the front line In front of 
the base are the idvanctd p:)sts \n observer 


\ pi ly l ^ 


1 I 

A 

9000 Yards “ 



b 

is stationed \t eai h of these W 1 cn he he irs a 
hostile gun fired he presses n key which sets in 
motion the jpparitus at the ctntril recording 
station The kinem Uogr iph him runs through the 
camera, the lamp is tuincd on and all is ready 
to record any sounds reaching the mu.rophones 
Having allowed time for the sound to reach all 
the microphones, the forward observer raises hM 
key and the recording apparatus stops He tele 
phones to the central station a report giving his 
estimate of the direction from which the firing 
has come of the target, and of the calibre of the 
piece The film is developed and fixed by a 
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pbotog^rapher ; this can be done in ten seconds 
by using strong solutions. It is handed over to 
a computer, who reads the time intervals and plots 
the result, and the location of the battery is tele- 
phoned to all interested, llie time taken to work 
out a result is generally from four to ten minutes 
after the battery Ares. The location is hrst tele- 
phoned to the artillery, in order that immediate 
action may be taken if desired. The neighbouring 
sections and other units engaged in location are 
then informed in order that results may be com- 
pared. At the end of the day the section sends 
in a full report of the d^*s work, and this is used 
by the compilation staff employed in estimating 
the positions and strength of the enemy artillery 
in any particular sector. 

In 1917 and 1918 there were about thirty 
sections on the Western front, each section 
having four ofRcers and forty men. The average 
number of locations obtained per day by each 
section was about five, though on a day when 
conditions were particularly favourable it was not 
uncommon for a section to get thirty, forty, or 
even more locutions. Long spells of westerly 
weather were responsible for keeping the average 
number so low, because it was found impossible 
to sound-range ” in a wind blowing from the 
base fepwui’ds the enemy guns. The sound is 
defiocmi tl^Wards in the well-known manner, and 
faSa to bt recorded by the most sensitive micro- 
phone. 

The accuracy of the results was tested in many 
ways. After a successful advance it was possible 
to cx^ine the positions the enemy batteries had 
occupied and compare them with the locations. 
When this could not be done, an examination of 
aeroplane photographs generally revealed the gun 
pits, when sound ranging or other methods of 
location had ' indicated the approximate battery 
position. The average error of location, at a range 
of 10,000 yards, was about fifty yards, though 
naturally the conditions under which the section 
was working affected the accuracy gready. 
Whenever possible, the aeroplane photograph was 
relied on to give the exact battery position The 
sound-ranging results were especiwy valuable, 
however, in that they gave not only the approxi- 
mate location of the battery, but also Its calibre 
and the target at which it was firing. The shell- 
burst was record^ as well as the gun report, and 
so the time of flight of the shell could be found. 
The character of the report was a clue to the 
calibm of the piece. The area shelled could be 
examined to find the shell fragments, and there 
were other clues to calibre which made it pos- 
sible for sound ranging to give very full informa- 
tion about any battery recorded, and this greatl) 
enhanced the value of the locations. 

The most serious of the difficulties enrauntered 
by the sections were : Confusion between the gun 
report and the shell-wave which precedes It in the 
case of a high-velocity shell; inaccuracy cautuxl 
by ignorance as to the effect of wind and tem- 
p^ture 00 the sound-wave; interruption by the 
noise of our own artillery and the enemy bat- 
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\ teriea ; cutting of the lines by shell fire and trnfite 
I or by enthusmsts of other units collecting cable 
' of a very useful type; the difficulty of survey of 
I the microphone positions in a country where all 
landmarks were destroyed ; and in the final stages 
of the war the problem of transporting and install- 
ing the section quickly when the line moved every 
I few days. Experience solved these difficulties one 
I by one, and towards the end of the war the 
I sections reached a high state of efficiency, though 
the limit of dcvdopmcnl had by no means been 
attained, and it is certain that they might have 
{ played an even greater part than they did in the 

• final struggle. 

* 'fhe British system of sound ranging, founded 
on the Bull recording apparatus, was developed 

I entirely by officers of sound-ranging tections 
working at the front. The original experimental 
section was installed on Kemmcl Hill, south of 
Ypres, and its researches were carried out there. 
Later, when there were sections along the whole 
front, it was arranged that an officer from each 
section should attend a conference which was held 
1 every two months. At the conference, proposed 
' improvements were gone into, the equipment was 
1 discussed, results were compared, and the report 
I of the discussion was submitted to General Head- 
quarters. This informal conference did more than 
> anything else to improve the work of the sections 
I -“it stimulated rivalry and ensured that all pro- 
' posed alterations in the existing methods were 
subjected to severest criticism by men who had 
first-hand experience before they were adopted or 
turned down. The officers were for the greater 
I part university men who had had a scientific train- 
1 ing, and it would not be possible tq imagine a 
more keen and enthusiastic body of men. They 
were sorely tried in the early days of sound rang- 
ing, when they worked under great difficulties, and 
had yet to prove that reliance could be placed on 
their results; but they were amply repaid when 
sound ranging came to its o\vn at the end of the 
war, and was recognised as one of our most 
valuable means of locating the enemy’s batteries. 


RESULTS OF THE TOTAL SOLAR ECLIPSE 
OF MAY 29 AND THE RELATIVITY 
THEORY. 

T he results obtained at the total solar ec|i{)be 
of May 39 last were reported at a joint 
meeting of the Royal and the Roj iil Astronomical 
• Societies, held on November 6, The stations 
occupied were Sobral, in North Brazil, and Prin- 
cipe Island. Two cameras were employed at Sobral, 
the 13-in. objective of the Greenwich astrographic 
equatorial, and a 4-in. lens, of 19-ft. focus, lent, 
together with an 8-in. coelostat, by the Royal 
I Iriih Academy. It was realised, before the ex- 
pedition started, that the coelostat was scarcely 
suitable for observations of such extreme gre- 
cision as were required to detect measure Hie 
small shift in the places ^of the stars that os^t 
be produced by the sunT^ttraoction. War eon* 
ditions, however, made it impossible 'tp coostmet 
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A tukaUe equatorial mounting, thoupfh it is hoped I 
that this may be done before the ecl^se of 192a. 

The results, to some extent, but, fortunately, • 
not entirely, justified these apprehensions. The I 
eclljM plates taken with the i^-in. (stopped down | 
to o in.) are out of focus. Since the wus was { 
good on photographs taken at night a few hours 
earlier, and also on the check plates taken before | 
spnrise in July, the explanation appears to be a * 
change of figure of the coelostat mirror, due to | 
the heat of the sun. These plates were compared ' 
with the July check plates by using a duplex 
micrometer. They show an undoubted gravita- 
tional shift, the amount at the sun's hmb being 
o'93^ or 0*99^, according to two difFcrerH 
methods of treatmcnl. The probable error, as esti- 
mated b> the individual discordances, is about 
o'3^, but there is reason to suspect systematic 
error, owing to the very different character of the 
star-images on the eclipse and check plates. This 
instrument supports the Newtonian shift, the 
amount of which is 087^ at the limb. There is 
one mode of treatment by which the result comes 
out in better accord with those of the other instru- 
ments. Making the assumption that the bad focus 
did not alter the scale, and deducing this from 
the July plates, the value of the shift becomes 
rsa^. 

The results with the 4-in. lens are much more 
satisfactory. The star-images are well defined, 
and their character is the same on the eclipse and 
check plates. As the duplex micrometer would 
not fit these plates, a key-plate, on which the 
film was placed away from the lens, was taken 
in July, and all the plates in turn were placed in 
contact with this plate and compared with it The 
resulting shift at the limb is 1*98'^, with a prob- 
able error of 0*12^. The values from the separate 
stars are in good accord, and they support the 
fact of the shift varying inversely as the distance 
from the sun's centre; they are thus unfavourable 
to its being due to refraction, as was suggested 
by Prof. Newall at the meeting. Moreover, Prof. 
Lindemann pointed out that the comets of 1880 
and 1882 had traversed this region without giving 
the slightest evidence of having encountered re- 
sistance; ns their speed was al^ut 300 miJe> per 
second, a vivid idea is given of the extreme 
tenuity of anv medium that the) encountered. 

The Principe expedition was less foi lunate in 
the matter of weather, but a few places showed 
five stars. Since no check plates of the eclipse 
field could be taken there, another field near 
Arcturus was photographed, and both it and the 
eclipse plates were compart with plates of the 
same fields taken at Oxford with the same object- 
glass. It was, moreover, necessary to assume 
that the scale of the eclipse plates was the same 
as that of the check plate. This is justified bv 
the fact that the diurnal variation of temperature 
In Principe is only some 4® F., and that there 
been no bright sunshine on the mirror before 
to^ty. The measures indicate a shift at the 
Kmb of with a probate error of 0-3^. 

will be s^n that the mean of this result and 
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tlwt with the 4-in. at Sobral agrees very closdy 
with Einstein's predicted value i 75^. It was 
generally acknowledged at the meeting that this 
agreement, combined with the explanation of the 
motion of the perihelion of Mercury, went far to 
establish his theory as an objective reality. Sir 
J. J. Thomson, who presided, spoke of the veri- 
fication as epoch-making; he suggested that it 
would probably have a bearing on electrical 
theory, but he regretted the very complicated 
form in which Einstein expressed his theory, and 
hoped^ that ii might be possible to put it into a 
form in which it would be more generally com- 
prehensible and useful. 

Dr. Silberstein laid great stiess on the failure 
to confirm Einstein’s third pre fiction, that of the 
displacement of lines in the sun’s spectrum to- 
wards the red, to the amount of 1/20 Angstrdm 
unit; this had not been verified, in spite of the 
careful search made by Dr, St. John and Mr. 
Evershed. As the probable error of their mensurcs 
was much less than the quantity predicted, he 
looked on this result as final; some people had 
suggested that the shift might be veiled by a 
systematic outward movement of the photosphere, 
but as Dr St. John made measures both nt the 
sun's centre and limbs, that suggestion was not 
tenable. Prof. Eddington admitted that the failure 
threw* doubt on the validity of some of the steps 
which led Einstein to his gravitational result; but 
he contended that the two other successes indi- 
cated that the result was right, even if reached 
by a wrong method. 

There was some discussion on Prof, Lindc- 
mann's method of photographing stars in daylight 
by the use of red screens However, the eclipse 
method seems more triistworlh) , and the Astro- 
nomer Ro)al expressed the hope that the eclipse 
of IQ 32 might be observed with equatorials. The 
star-field is not so rich as in the late eclipse, but 
with longer exposure much fainter stars could 
be recorded The eclipse-track crosses the 
Maldivc Islands and \ustrali.i, and is therefore 
fairlv accessible. A. C I>. Ckommflin. 


THK JUIilLKK OF •'NATUKtr* TDN- 
GR 1 77 7./1 TO R\ M ESS A GES. 

I T is with a certain amount of diflidence that we 
give here a number of cordi.il messages which 
have reached us upon the attainment of tbe 
fiftieth anniversary of the foundation of Nature. 
We believe, however, that many readers will be 
interested not only m the friendly greetings ex- 
pressed in these messages, but also in the refer- 
ences to the work of science, and its expanding 
field of usefulness. To the official representatives 
of scientific societies and university institutions, 
and la the other men of light and leading who 
have honoured us with their congratulations, we 
offer our sincerest thanks. Such appreciation of 
past efforts affords the strongest st‘*oiulus to 
future endeavour. 

While Nature has the advantage of the active 




interest end co-opemtion of so many distinguished 
leaders in the world of science, the cotumns of 
the journal will continue to repcascnt wkH 
authority the position and claims of progressive 
knowledge* In sending us best wishes lor con* 
tinued udfilfnent of this function, Dr. HHda 
Urade-Birks and the Rev. S, Graham Brade- 
Birks, of the South-eastern Agricultural College, 
Wye, refer ‘us to some striking verses in the 
se\'enth chapter of the Wisdom of Solomon m the 
\pocrypha, and the worda are of such interest as 
expressing the human outlook upon natural know- 
ledge that we are glad to reproduce them ; — 

God hath granted me to irpeak J would, and to 
conceive as is meet for the tningb that are given me ; 
because it sa He that leadeth unto wiwom, and 
directeth the wise 

For in His hand are both ue and our words; all 
wisdom also, and knowledge of workmanship. 

For He hath given me certain knowledge of the 
thinc^ that are, namely, to know how the world was 
made, and the operation of the elements 

The beginning, ending, and midst of the ime^ 
the alterations of the turning of the sun, and the 
change of seasons : 

Tnc circuits of yeais, and the positions of stars 

The natures of living creatures, and the furies of 
wild beasts : the violence of windb, and the reasonings 
of men: the diversities of plants, and the vfitues of 
roots; 4 

And alt such things as an? lithcr secret oi manifest, 
them I know 

ScibNiiFir Asu Outer Socimiks \ 

neyal tosisty* Pfsndsnt* Sir Joseph Thomson, 

O M.— The council of the Rovat Society offer to the 
Editor and publishers of NAruRS their congratula- 
tions on the fiftieth anniversary of the publication of 
that journal. They desire to express their approda- 
tipn of the services rendered to science b> Nature 
dunng the past fifty voars, both by the promotion of 
research and espedally b> providing an efildcnt and 
convenient meanb for workers in one branch of science 
to keep in touch with the progresti made in other 
departments of scientific activit}. They lecall with 
satisfaction the fact that the jubilee of tht ekctlon 
into the society of their distinguished fellow, Sir 
Norman Lockyer, coincides with that of his jubilee 
as Editor of Nature. 

of IKtRnburgb. PrtMdenl . Dr. 
John Horne, F.RS .--1 am f{lad to Itave the 
opportunitv of exprewing my h^h appreciation of 
the iflvaluahle lervicw rendered by Nature in 
promoting Ecientiiic research in Scotland during 
the last fifty years. In i 86 a a distinguished 

Scottish man of science doored the progrewive 
decay, during the previous haif^oentury, of the once 
iHuttflaus S^tiah Khoet of geology. Since that time 
the progress in each department of geologit^ inves> 
dgation in filwtland has been remarkable through the 
^rtmtrs of fingiiab and Scottish geolo^sts.. The pub. 
Ika^ of Natum has been a pasrei^l ethmihie to 
geologists add other men of acimoe in North Britain 
to teat all previous work in the light of the meet ' 
recent soeeafch. 
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IrWi JUAtaqr. Tw Riaw Hopn. 

ani> Most RsVe J. M. BckMaW), DsD.» DsC^Lst 
Provost or Trinitt Couurmi, DuRL^e'-^Ths 
jubUse of NAiimR marks ths comptotioti of ^ fifty, 
years’ useful aid to adenocg «0d imprlaton.ato 
bearti^ to be oongrAtuIated oo the fniitfuli^ of Ibehr 
uudcurtaklng. Tte applkstion of adenoe to the prac« 
deal needs of mankind lb taking a wider range evbry 
yvar, ond the president of the Royal Irteh Academy 
wishes all auccest to the Editor of Naturr In hla 
efforts to encourage and give publicity to the alma of 
•rientific research and its importance to the nadoo. 

Rtyil MMhi ■eHetlf. Vtce-Preiii^ni: Prof. J* 
JOLY, F.R.S.— In furthering scientific progress, Nature 
has played no small port, for it has supplied a vital 
necessity : carl) puUk^don of new ideas, new raiu)t>, 
and new projects. We who now write know that our 
earliest efforts found encouragement in its column^. 
May the early efforts of our successors CTMitlnue to 
gather from its columns the same encouragement and 
the same stimulus 1 Looking back, wc recognise and 
acknowledge that NATims has plavcd an important 
part in our lives 

Rtyal Aathropaloikfll iMtHata. Preaulenl: Sir 
Everaro im Thurk, K C M.G —The council of the 
Royal Anthropological Institute has commissioned me 
to convey to the Editor of Nature very heartv 
congratulations on the jubilee of that journal and on 
fifty years’ successful furtherance of science gcneralh , 
and not least of anthropology. Ouii; subject may 
be said to hn\e develop^ during the same period 
from a merely interesting to a scientific stage. We 
anthropologists foresee a very special task lying before 
us in the immediate future, in the betterment of the 
almost innumerable races included in our world-wide 
Empire Wt look to Nature for continued and in- 
creased help in the furtherance of this work. 

Royal Arberioultural tooioty. Presideni: 

Mtjos G L. COUKTHOPE,— May I offer mv con- 
gratulations to Naiukk upon attaining its jubHee, 
and upon the excellent work it hat dont» 
during its fifty years of life, in the promotion 
of scientific study? The parsing of the Forestfy 
Act opens a fresh vista of useful possibilities to Jhe 
student of natural science— a vista in which, I am 
sure, Nature will play its part. In the Lnited King- 
dean scientific forestry has been the rare exception 
rather than the rule, with the result that our 
3,000,000 acres of woodlands produce only a fourth 
0 the yield which we might expect from them if 
scientific prindples had been applied to the varying 
natural orations of our count^sldes. Let us* hope 
that the next fifty years will make up for short- 
comings ki the past. 

Bofal iJ tstft tfts af BrltMr AriMtastfe 
Mr.vJohn W. SiiiPSOK.--Many congratulations 
be received on the Issue of the jublMf numHn^ of 
Nature, and 1 shall privileged by being alkhred 
tb add my own tribute* The journal has achfeved a 
great posififio irt the sdendfle world by rsMQQ ^ 
sane and unpeejuditad atdtuda towards ngweli; ,gailL 
In common with all highly nydallaSd technifeat cnl^ 
bigs^ the archttaeturst pfo Wiw» ^ 

^ J 
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to If, tb tlw Sdence Standing Committee of the 
' JE^inJ Ifittftute, «Qd lU varkrns committees which are 
dipn^iled with sdendfic research into matters connected 
with headngt lighting* construction, and building 
umiarlals, Naturs is especially valuable. Pray accept 
my sincere good wishes for a long-continued 
pm^erity. 

Royal AatrsnemM t os i s t y. President: Paot. A. 
I^OWUCR, F.R.S.— The field of scientific investigation is 
ever widening with the advance of knowledge, and those 
who are engaged in research are fortunate in being 
always able to look with confidence to Nature to 
keep them well-informed as to the latest dcvelc^nncnts 
in their own and other brandies of science Bv its 
tfaitely announcement of approaching phenomena and 
its record of current work and thought the journal has 
rendered Important services td astronomers, and c<in 
«icarcely have failed to stimulate an intelligent general 
interest In the results of their work 

Rayal Bnglassrs InstltiitSi Otafliaiiia— The presi- 
dent and council of the Royal Engineers In- 
stitute offer their most sincere congratulaVions to 
Nature on the attainment of its jubilee. They recog- 
nise with a lively sense of appreciation the high 
standard consistently set in its columns They offer 
the Editor their thanks that he has never failed to 
enforce the great lesson: that the searcli for know- 
pursu^ for Its own ends and with no imme- 
diate thoughts of material gain, should be one of the 
most potent driving forces in the life of a nation. 
Without this impulse no material advance In civilisa- 
tion ill possible. Now at the present time, at the end 
of a de^stating war which finds many exhausted and 
soma despairing of the future, it it more than ever 
necessary to hold this beacon aloft and to convey a 
message of encouragement to all workers engaged in 
the great seardi for natural knowledge, bidding them 
remember that, whatever be the temporary distrac- 
tions of the time, they should never km sight of the 
oantrat truth : that with them lies, in no small degree, 
the future of the world- 

Rasral HarUsuttural l ai i a t ya Chairman of Council' 
Mb- Harry J. Viitch. Secretary: Riv. W. Wilks.— 
Like most ancient arts, the practice of horticulture 
was rooted in tradition and hedged about by em- 
pltidsm. Advancing knowledge gr^uaUy lets in light 
upon Its many branches, stimulate^ its dormant bu<H 
into growth, and surrounds iu roott with the vitalising 
environment of experiment- It is an art that lays 
an Nature under eo^bution; that can flourish best 
adwre knowledge of Nature Is deepest. In the name 
of British horticulturists we congratulate Nature, 
whtdi Jhaa done so muth to spread knowledge, upon 
tea fifty yean of gaafulnesi, and wish it and those 
Whose work It te&s of continued diligence and 


liljM ffiiMy ol IMUao. Prom the Presuwnt.— 
t>Uftn)| the fifty yaare that Nature has provided a 
i ft j M ty summary of edeiice the duuiges In inedicine, 
mla|dy ae tc^fardi diagiioels aad treatment, have 
i^adlfiout paiUtel. Thla Is shown by a comparison 
ifitsass, oik oAt hafi^ln the late war, and 
la^Vhe Crtmean, Noidi and South, and 
Wai^- ThS c|taogad pkt^ is Aie 
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to the practical application of sdence- Pasteur’s re- 
searches gave us bacteriology and a knowledge of the 
nature of infection, and rendered possible the modem 
treatment of wounds, introduced by Lister, and the 
Use of serums and vaccineii. The diagnostic and 
therapeutical use of X-rays, the employment of 
radium, and many other advances are further gifts from 
sdence. But this transformation of medical practice 
only revenL a multitude of important problems con- 
cerned with the prevention, early detettion, and effec- 
tive treatment of disease, and for their solution rc 
must look to scientific research 

RsyalOellegeaflurgeoM. President SikGilorgpH. 
Makins, G.C-M G — ^I'he realm of siience may weH 
acclaim the jubilee of Nvturf, and no less nil those 
concerned in the pi emotion of the public gotxl The 
occasion arrives oppoitunclv, for at no time has the 
public sense been so forcibly awakenrd to the influence 
of the applications of science to such divergent 
objects as trade, medicine, war, or the feeding of the 
population. If important change s founded on the pro- 
gress of sclenre are to be effectively introduced, those 
who will be affected must be educated and prepared 
beforehand In this great work N a turf has taken 
and must take a prominent part, nn aim no less wide, 
reaching than that of bringing students in (\cr> branch 
of sdence into association and eslablibhing a common 
bond of sympathy and mutud undcistanding betRcen 
them. 

Royal UidUd Sarvfao InstitiitiMi. Chairman of 
the Council: Admiral Sir F. C. D. Sturopx, Bart , 
K C.B., K.C.M.G., C.V O.— As chairman of the 
council of the Royal United Service Institution, 
1 wish to convey the congratulations of the 
council and myself to the proprietors and Editor 
of Nature on attaining its jubilee. We all rccog- 
niae the excellent service that the journal has 
rendered to science during the last fifty years. 
Sdence, while aiming at the development of human 
progress, was ready to turn its thoughts and genius 
to helping the Empire in its time of trial. This fact 
is most thoroughly appreciated by the Navy, Army, 
and Air Force, and as one of their representatives I 
wish to express my thanks, and trust that Nature 
will continue its help to the fighting Services for the 
defence of the Empire. 

HIgMMid and AgiMtiiral Soolaty §f t ei t lMii. 

Chaimian of Directors: Mr. Chari es Douglas, C.B* 
— It gives me great pleasure to congratulate the 
Editor of Nature on the attoinment by that journal 
of Its jubilee. Writing as a representative of tlw 
agricultural industry, 1 desire to acknowledge the 
immenA benefits which that igdustiy has r^ved 
from the development of science, and espedally In 
the field of chemistry. It is universally recogniecd 
that the future success of the industry d^e^ in 
large measure on the further application of scientific 
discovery. Both fundamental and practical research 
in bapt^ology prcmiite to give Invaluable results, 
whetfwa in die near or remote future; and the further 
develdtmMnt of englneoring tn its appUcatUm to agri- 
culture offers great pro s pec ts of economy and in- 
creased efficiency in production- 1 otjpr my most 
rinoere good wishes kr fPture of 
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SMlitv cf MMto AMtafCtt Othif AmMMI 
OlNMlitti Frtnint * Dk. Samuel RtOBAL.->-Ai prMi> 
dent of the Society of Public Analysts, I beg to offer 
you congratulations on reoddng the jubilee of Natuu 
The journal has always been the pioneer of scientific 
progress in this country, and has contributed not a 
little In its development at the preeent time. It looks 
os If die Government and the daily Press are still far 
from realising what the promotion of science and it< 
value to the national ne^ means. Members of mv 
society, who are for the most part Government officials 
under Acts passed so long ago as 1875, a few years 
after your first number appeared, have recently been 
I believe, transferred to a new Government Depart- 
ment, the Ministry of Health, which starts on its nen 
career, like its predecessor, without any adequate 
rep r es en tation of pure science on its councils Your 
weekly numbers must have a beneficial effect upon 
the national development, and I hope that your cir 
culadon will increase and that the knowledge which 
you reveal will be assimilated and rendered more and 
more available for the general good. 

Anrtewleal tae l ety ef Orent Mtaln and Ireland. 
Prutdtni! Paor Arthur Kami, F.RS— Nature is 
die link which binds British men of science together 
It is essential, and 1 wish it long life and prosp^ty 

I m tHntion of Autenieldla gitgliieirs. PrendMt 
Mr Thomas Clarkson.— A lover of science is con- 
tent to follow devotedly the object of his affection 
regardless of whedier his revenue is likely to be 
ipeedHy augmented thereby. He should, never- 
theless, take a broad view that does not exclude 
the consideration of probable benefit to the 
eommuni^ as a result of his endeavours. In odiar 
words, tbo true men of adenoe is e public servant in 
the widest dense, and his work la dheeted to bettering 
the conditions of life, reducing its toil, evil, and 
“ ffit-eaae," while increasing its pleasure and charm . 
for example, by adding to our knowledge and power 
of controlling tiie forces and amenities of Nature; bv 
solving the problem of increased production with 
greater leisure to the worker; by increasing cultiva- 
tion; by redudng the cost of transport, and tberriiy 
fadlitating intercourse. 

■leelMMliel I s ri ety. Or. Arthur Hardrn, F.R S 
—The recognition of biochemistry— luiked on one 
hind with diemistfy, and on the o^r with biology— 
at a distinct branch of sdenoe has gradually oome 
about during the half-century covered by the pub- 
lication of Naturk. To students of this borderland 
sdenee Natvee, with Its comprehensive end impartial 
treatment of the ^yaical and biological sci ences, has 
ahreye been of apodal value, bringing wltidn tiidr 
raedi the opiniont and disoomies ^ odier worirers, 
wtMoe rasuHa, obtaliied in fields beyond their own 
boundaries, are yet ef greet interest and often of 
seqpnme ht^pertatiee to dwn. It it preeisdy this 
mdweeUty of sdentifla Intetett which eonstitutss the 
chief vehie pt NATtaot to the inveetigeter, and aa long 
he Ale is mahiMined, to long wlH- Ae Jeumel oen- 
Awe to flourish and earn Ae gratitude of ite adentific 

iiM AiMiAqr* frtdUmt Stt P. G. KmoN, 
KJC-BU-Ths JuhUee of NatuM je hot a mqttm of 
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interest to etudents of nEMrM edeoce alone. I4 io, | 
hope, general^ reoognleed new tint Ae kiteroste ef 
•denoe end of Ae -humanltiet are not hoedle, and that 
the wdfare of the nation dqwnds on tto advaate of 
knowledge in boA tiwae spheres, dnd In a Attar fOeog^ 
nltion of the necessity of boA. Natuhr, I am sow, 
under its present adesinistmtian, will, wiftoM pnsr 
judke to Ae aubjects wiA whiA it is spedaily eon- 
cemed, continue to advocate tiie cause of knowledge 
and Intdlectual culture as a whole; and all friende 
of the humanities will wtA it God-speed. 

MtM A ss iSh iA H. Frendmf Sir CHARihe \ 
Parsons, K.C B , F K S — Flip EhriHA Assodatton 
I aenda ita most cordial greetings to Naturb on Ae com- 
pletion of Its fiftleA anniveimry The influence of 
I Naturr on the advancement of M.ience for half a 
century has been wMe and comprehensive, and 
a powerful factor In popularising sdentifle thought and 
I progress To men of science also it has been of great 
I nMistance by dirontding contemporary protfeas in the 
advance of the adenoes and arts, and 1ms lieen a 
medium for the interohange of information, know- 
ledge, and ideas 

OhewM t esis t y. Pretident Sir jAMSh Dobbib, 
P R.S —The advance of chemistry takes place to-day 
along a front which has been enormously eatended 
since the first number of Naturr Was issued More- 
over, it is supported by forces so superior In 

number. In or^ntsatlon, and In egmnaent A Aoae 
existing In 18^ that scientific woritdrs may go for- 
ward in the confident anticipation that tha p^resa < 
the next fifty years will be even more wonderful then 
that of the helf-oenturv whiA has witnessed the 
eluddation of the constitution of the most complex 
organic compounds and the formulation of the periodic 
law, and has revealed Ae structure of Ae atom. 
Amongst Ae agencies to whlA the Improvement of 
the position of sdenee in this country is due Nature 
takes an important place, not onlv by Ae opportunities 
It has afforded adentific men for interchange of views, 
but also by Ae force and persistency wiA whidi it has 
advocated Ae cause of sdentffie education and brouglit 
the claims of sdenee before the attention of the 
Government 

iHSlilMta ef OlMRMtnr. Prtstdent St* Hrrerrt 
Jackson, R.B.E , F.R S —It gives me very grest 
pleasure to offer, on behalf of the Institute of 
Che mis t r y, hearty ooagrstuletions to Naturr on SHy 
years of work In tiie test interests of sdencer At no 
'part of that period has the importanoe of epplytog 
sdenee to faidustiy teen more evtoent then. It ie le>, 
day, Nhd at no tina, pecheps, hae U bm asore 
dntnAuiff/ deer that sound end broad Ahinlng In 
pure sdenoe te imperative if nel progress is tojie 
nude in its appllcetloas. May Natvr* fiouridr igid 
eoMbuie to spi^ knowledge of edecug, to slwm tie 
oecesrily in ednceAiA httd A pdnt out how ptdMf 
e eoufte it ie of beoMts A ffietiklnd. . 

I ne iiA il M i of lleMifM lagliwM. PmUmt 

Mn. Room T. ttntn.— H atoIs atwned fty 
vrithln a few d^h of ttll fiffit ftdP AeetWig jf 
tim TttMdttfomi f'nnvlfciinq 

dnee pMce nds slgaed. ' dtoM 
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Loodoa to ataodardbe for thooa naiiona 
pordd^tfi^, fOoie of tho fundamental constante 
tod relationa on which the applications of elec 
tiloal idenoe to Industry depend Natuhii 
thcpi^hout iti career has stood in the first place for 
pure jtoionoe, and since most of the important applica 
tions of scienoe to industry have grown from t^ dts 
coverlds of the worker in pure science 1 recc^ise 
the high standard of NATuaa s work and of its ideals 
and hope that both may long continue in the same 
happy ooipbination 

Hsilii last Oeaat I m titirt l an of InghMars and Shi^ 

MMira Prandent Mr A FrnsstDoxford— Ibavc 
the greatest pleasure in congratulating Naturb upon 
the attainment of ifS fiftieth birthday Throughout 
the past half century the journal has maintainul its 
character as the organ of wortcers in fields where 
science ts studied mainly for its own sake and has 
refused to sacrifice accuracy to the d^ands of what 
ts und^atood as popular science It is a healthy 
sign that the peiio^cal should be so prosperous 
testifying to the existtoce of a constant and active 
desire for British scientific literature of a high 
standard 1 sincerely wish continued proi^rity to 
the good work which Nature is undoubtedly doing 
The development of the journal along its present lines 
cannot but be beneficial to saenttfic progress 
tos t iU rtlea el Ing hieers and tl dp l iiii d sra in Seottand 
Ffutdeni Ur T Blackwood Murray ^As presi 
dent of the Institution of Engineers and Shipbuilders 
m Scotland allow me to express our congratulations 
on the occasion of the jubilee of Nature While 
peikap* journal dealing as it does largely i^ith 
questions of pure science may be wd to be at the 
extreme pole from that occupied by the intensely pra 
tical applications of saence which form the hf 
occupation of us engineers still 1 think every *day it 
is bemg more and more realised that it is largely 
duo te the pioneer in pure saence ^t we owe all 
modem developments m engineering The worker 
in pure saence may be likened to the explorer 
making excurrions into virgin country^ while we 
follow along after as the builders of towns and 
founders of mdustry The day has passed when the 
pracdcal engineer was induied to scoff at saence 
and theory and was too prone to pomt to apparent 
contradictions of practioo as against theory Nowa 
days no engineer cart hope to succeed unless he takes 
advantage of all that science can teach him It there 
fore gives me mtid^ pleasure to take this <^>portunity 
of w^ng Nature continued prospentv 
ftMfiqr fi saisty Prestdmt Sir Rorbrt Hadfifld 
BtoQr j F R S It it a^th tftuch pleasure I learn of the 
)tMIoe 6f NaturEv^ publitotion which haa done so 
much in the patt to asslat aaence and aaentific develop 
totott In hitf its name hrts been a household word 
the work! f dtould like to offer my best 
Wtshea for the future sneoesu of this valuable aid to tboee 
atsM to pregrtom idtoos and sclenufic interests 
iMh Afimr his been a tthte In tfie bistoiy of our 
HHofl wharf it was mme dtorahte that the beat 
atibflaato abottd ba AdbnWl to tboae vdw 
of tha BrtlHIi Smyito ki adoto 
liMhrR aap» tfhJfy fafathig to sdmee 
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and Its development which surely In the near future 
will have its proper position allotted to it in cur 
Government Deponents and establishments It has 
been well said that of developments in sudi Z>epart 
ments Saence is the Cinderella * It Is theiefoie 
to be lulled that steps will be taken to remedy this 
crying injustice which is so damaging to the true 
interests of the nation 

QetogiaalOaatoty Prestdetti Mr G W Lampluoh 
F R S -^During the pa^t fifty years Nature has faith- 
fully mirrored for us the advance of science all along 
the line and epitomsed and discussed the new 
results both observational and speculative It has en 
abled the individual worker to keep in touch with the 
mom currents of progress in branches other than hi^ 
own moreover it has served him as a general 
chronicler of happenings in the sphere of science and 
has gratified his desire to know something about the 
peraonalit) of the leiding investigators past and 
present I congratulate the Editor on the sustained 
skill with which the complex task has been accom 
phshed and I look forward with confidence to its 
successful continuance 

inumliiatlilgliism PreMtdent Mr A P 

Trotter — Maxwell at the British Association meeting 
I in the year after Nature first appeared referred to the 
I reciprocal effects of the progress of saence When 
the student has become acquainted with several 
different saences he finds that the mathematical pro 
cesses and trains of reasoning in one saence resemble 
those in another so much ttot his knowledge of the 
one science may be made a most useful help in the 
study of the others The expansion of all branches 
of science in these fifty years has compelled most of 
us to speaalise not m one branch but In a bough or 
a twig of the tree of knowledge The pages of 
Nature have enabled this broad acquaintance to be 
made and thb useful help to be rendered not only 
between mathematics and physics but also between 
all the natural sciences 

iRstitiita of Jsani alwto (taeittiffe and TsstolsM 
Oirsit) ChatrtruiH Mr Leon Caster— 1 gladly 
take this opportunity of congratulating Nature on 
the attainment of its jubilee and expressing my 
great appreaation of the work it has dpne and 
IS dong for the promotion of saence and the 
encouragement of education Nature in many 
respects occupies a unique position It speaks with 
an authority on scientific m tttrs that is unrivalled 
it has been fortunate in enlisting the help of experts 
in every field of saence and its treatment of subjects 
IS invariably up to date At the same tune its outlook 
IS sufficiently broad for it to Interest many persons 
outsida strictly scientific aides and thus to promote 
that general appreciation of the vahie of aaence whldi 
IS so essential in these tones 1 am sure that Bus 
useful record of work extending for flffy years, has 
established the pontton of Nature as a permanent 
and Inditoeoiable publication m the Intereats of 
advRAdunent of adanee 

Iftnsaw l asisty* Frendent Dr A SantB Wood* 
WARD, FRS— The president and couridi of the 
Lianaan Sodety deiirs to assadeta firibmdvto hi fbe 
ooogrttulations due to tha Editor to^ |MMMhm cV 
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N^titti on the ettsinment of the Jubilee of the 
journal It u a noteworthy adileveineAt of Brltieh 
iCMnoe to have nmtntamod for fifty yew an organ 
of interoomniuiucation for adentific workers perused 
and recessed by the men of learning of all naftons 
In these modem days of high ^lecialisation it » more 
than ever important that those engaged in research 
should have the easy access to a summary of all 
current progress^ such as NATtnta afford, and 
naturalists unite with other men of science in ez 
pressing their best wishes for the contmued success 
of the weekly publication to which ihey are already 
so much indebted 

Maasbaeter Utarary and P lillsio |il iioa l tosMy —The 
counal of the Manchester 1 iterary and Philosophical 
Soaety desires, on the occasion of the completion of 
fifty years Issue of Nature to express lU high appre 
ciabon of the valuable aid which thit journal has given 
to the development of science during that penod 
Fhe council hopes and believes that the high standard 
of the reviews, reports, and original articles which 
has always diaractensed the journal in the past will 
be fully maintained in the future, and that with the 
j^rowing recognition of the vital importance of scientific 
knowledge the journal will exert a constantly increas 
mg influence for the diffusion of true koming 

Leaden liatiisiii a tis si Sesitty, Prestdint Mr J E 
C AMPBEU , F R S —The London Mathematical Society 
IS just four years older than Nature, in the early 
days and later the work of the soaety was promoted 
by a bnef report of its activities in that journal The 
vdiumes of Naiurb with thdr indexes, especially the 
earlier ones have permanent value as one of the most 
effective sources of reference for the general history 
of saentific progress in the last half century It is 
much to be desired that this very essential se 
vice to the scientific * world may be maintained 
unimpaired 

lastltatioa ef Mtstaaoal l^jbisers President Dr 
Edward Hopxinson, M P —The jubilee of Nature 
IS an event of more than passmg interest During the 
last fifty years Nature has been a potent factor in 
the diffusion of scientific knowledge The realm of 
science is vast Its boundaries are being constantly 
pushed further into the unknown Of necessity 
scientific workers must become more and more 
specialised in particular lines of research, and they 
need the help ^ some organ through which they can 
watch the progress of saenoe in general Such a 
survey NatUrb has prof^ided always up to date and 
always discrimmatifig, and m so doing has helped to 
raise the Status at^ strengthen the fellowdilp of 
scientific men throughout the world To a much 
wider cifde of men engaged tn profession and in 
dustry, whole daily WQfk is so exacting as to preclude 
venous sdtanfic study Nature affords the opportunity 
of keeping tn toudi with scientific discovery and 
tfaou^ X<Rstly, Nature has done much, though 
rnuen jremalhs to be done towards convlnctng our 
administrators and politiciarts thfft to negle^ enenoe 
atMf to ftdl to act upon its preiepts Is to doom ^ 
national Oft to decay 

•HfisralsglMl •Hlity. PfeMent Sm Wtuum 
BraU Bart -^A mong die many aden- 
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gratitude and goodwUl Oft the oecadOft of ^ 
jubilee of Nature the Mmerologlcnl Society 
of Great Britain and Irelaiid finds a place The 
society was foimded m February, 1876, under the 
presldenoy of Hemy Clifton Soihy, and in Deomher, 
1883 under the presidency of Prof Bonney, «t 
absorbed the Crystidlological Society It te a proud 
thing to be able to say, In recanmg these two nssnes, 
that the society has seen, and t^een some part m, 
the development of the domain of the mloeralo^st 
and crysUllographer Into the wide fields of molec u la r 
physics the exploration of which has been the most 
marvellous work of distinguished men of tdenoe in 
recent years It Is equally pleasant to racognee dw 
co-operation of Nature, associated with the name of 
Lotj^r, in stimulating interest in and sustaining the 
work of such research cultivating the ground some 
years before the Mmeralogical Society came Into 
existence 

lastttutiaa of MMag and Metalarnf. Ptmdent 
Mr Hugh K Picard-— For fifty years Nature has 
provided a link between workers in the fields of 
pure and aj^tied science During the war the 
achievements of chemistry and metallurgy, manv 
of which have been recorded in its pages, were 
nothing short of astounding indbed no brandies of 
scientific learning were more thqgsughly tMted 01 
gamed greater victories over almost insuperable diffi 
culUev Urgency demands that results should be secured 

dt any cost, consequently economics had to take 
second place In the coming peaceful fight for the 
world s trade the metallurgist and chemist are faced 
with a new set of difficulties brought about pnmanh 
by the high costs of fuel and labour They cannot 
look forward to welt earned rest but must devote 
themselves anew to the problem of reducing the cost 
of production always having before them the im 
portant economic factors which can no longer be put 
in the background 

OpCIeal t esiaty President Prof F J Cheshirr 
—There is onW one Naturr as there is only one 
Punch— eich supreme in Us own sphere 

iRStftatisii if BSt r e l s m w Teolmolo |lst s President 
Sir Frederick Black K C B —In earlier davs men 
with scanty knowledge if any, of science fbund 
and in crude fashion utilised natbral petroleum 
Todav large production and economical utilisation 
demand ^e services of tht gedogist, the 
' chemist and the engineer, all of whom have a 
cmnmpn platform in the pages of Nature Thd 
geoloil^st, bv his study of strata direda effort Ux 
the more likalv places The chemist by researdt 
and analysis ascertains the oroportions and ir*- 
pertiM of th« constituent fraettone of the onidtt 
Th9 applied acience off the enjtineer alll the 
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ttqr oongntultdoni to NATtnu on attaining its jubilee 
Thtte are unfdrtunat^y, few j^ticiftts left who read 
the 6 rwt number on Its appearance and it le hard for 
time of ut who have grown up to expect Nature at 
regutariy aa Friday morning to reaUM how difficult 
it waa fifty years ago to get trustworthy information 
on any scientific subject of special interest at the 
moment without going to onguial sources and reading 
at great length To the specialist who is anxious to 
keep in touch witii the world of science outside his 
own groove Nature comes as a refresher, and to the 
geitOi^ reader who finds his daily paper too untrust 
worthy on saentiflc matters it is an mvaluable 
authority 

Physleispsal fi eelaty Prof W D Halliburton 
FRS-— The Physiological Society has no president 
and has never had one At a recent meeting of the 
society 1 was deputed (as the oldest member present) to 
convey to the Editor of Nature our hearty congratula 
tions to that journal on having reached its jubilee and 
to thank its staff for all they have so successfully done 
in the promotion of saentific interests during the last 
fifty years The position of science to-day is very different 
from what it was in 1869 There still remains much 
to be done in the education of the public in reference 
to the value of science to the nation at large but we 
intiapate that in the future as in the past Nature 
will occupy X prominent place in this branch of educa 
tion The recent war has during the last five years 
brought home to the people a keener appreciation of 
the national value of science than the pnsMding forty 
five years of peace and in the time of reconstruc 
tion now entered upon al! will hope that both rulers 
and ruled will realise and act upon the imperative 
nature of the study of science both pure and applied 
if our efforts to make the wdrld a better place are to 
be spccessfut The Physiological Society desires me 
to allude in conclusion when sending a message to a 
htemrv journal to the fact that it also has under 
taken the publication of a periodical entitled Physw 
lagml Ahstracii by means of which its own par 
ticular part of the gospel may be spread It was a 
direct emtoome of the powerful stimulus of war and 
we trust when the time of its jubilee arrives it ma> 
be able to show as good a record as its elder sister 
Nature 


Raatfsii t asiity President Gborgb B Batten 
M D Work IS worth doing for work ^ sake 
Twenty four years ago Rdntgen following the work 
of Crookes aftd^ Lenard, discovered X rays and a 
translation of hu paper appeared itv the (^umns of 
Nlitms (January S3, 1896) within a few days of the 
aanouncament of the discovery In less than a quarter 
6f a cantata the discovery has been of inestimable 
benefit to mankind not only in diagnosis and treat 
fpapt but also in metalhir^, and has created quite 
a and extensive industry Moreover the ]n\es 
C^'Stipfi by Rutherford and a host of workers of the 
(irppsrtiea of X ra\s and of the kindred ravs of radio 
stdbftances has increased our knowledge to such 
OUT oonceptyms of the ultimate con 
sOtotiM of matter ko 4 oft^the universe have been 
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FORnON ACADBHIBS AMD SCKNIinc SoCBIUB 
Belgium 

AsaMaas Reyalt das t te m sia, daa Utiras at iaa 
■aaax-Arts da gemgas Permanent Seeretery It 
Paul Pblsbnbbr —it is a great satisfaction for tiw 
Royal Academy of Sciences of Belgium to greet the first 
jubilee of Nature The Academy highly appreciates 
what Nature has done for the promotion of sdence, 
espeailly in helping the speedy diffusion of the most 
important discoveries in every department The Acadray 
wishes the next period of fifty years to be still more 
fruitful and that Nature may assist scientific progress 
in the future at much as in the past The Academy 
thinks that the Entente Cordiale of the inter 
Allied academies and the newly instituted Inter 
national Counal for Saentific Research m Brussels, 
will be by a melhodica! co-ordination of work, the 
best and quidcest moans of promoting scientific know 
lodge Lastly the Academy thinks all scientific 
woikers underhand that it is urgent to compensate 
for five years interruption by a renewal of activity 
and production 

France 

iaaldtd d'lnsouragsmsiit paur I Indaatna natioiiala 

7 e Prisident M I Lindbt -—I a Soci6t^ d Encourage 
moflt pour 1 Industrie nationale a suivi avec inter^t 
les publications scentifiques du journal Nature elle 
y a souvent rcncontrd des articles de saence industnelle 
dont elle a fait son profit en m6me temps qu elle se 
f^Iicitait de voir Naturs faire h son Bulletin des 
emprunts fort bien sdlectionn^s Son anctennet& qul 
remonte k i8ot lui donne toute iutorit 4 pour souhalter 
k Nature aujourd hut cinqunntenaire une longue et 
gloneuse existence 

Soatete da Odafrapliif, Pans Le PriMtdani 

Ls Prince Bonaparte de l Institut de France 
Le Secfitatre Gintral M G GRANDionR —La 
Soci^t 4 de Gdograph e nc sauriit demeurtr lndiff6rent» 
h It celebration du c nquanten urt de Nature Ba 
eff t depuis le jour ou die a commence de parattrei^ 
Nature s est tou jours int restec ^ la gei^raphie elta 
lui a fait sa place parmi !es sciences dont elle 

8 occupait et par nombre d Etudes publi^ dans sea 
diff^rents fascicules elle a d autre part indlrectement 
contnbud it ses progr^s Aujourd hui Nature peut 
encore agir de mtafie et m 4 me plus efficacement quo 
jamais il n y a plus k r^aliser de grandes ddcouvertes 
g6ognphiques mats par centre que d dtudes 
mtnutieuses sur le relief le climat la flore la faune,* 
Ihomme aussi simposent aux travailleural Ent 
publiant des travaux onginaux en donnant les con 
elusions des pnmnpaux nN&moires parus aiUeurs 
Nature continuer'i de bien servir la gfograobw aprte 
191Q exactement conune elle 1 a fait prdcMemment, 
durint le demi st^ dcould depute 1869 

HaOafid 

Outeli Aia d ia q r ef fisbaossi AmsterdM PrsiNtewl 
Prof H A Lorbntx -^On the oocasioii of the jubilee' 
of Nature I have great pleasure m expiesssig «iy Hqth 
appreeiatioo of the Important servloes H kfeS rsmlterwi 
to sctance during the fifty sears of ^ exisMofis The 
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vrondorful progreM thit hu been nude In alt dtrac 
tlona hat been faithfully recorded In the cotumtia of 
thh journal wlytch has been a most valuable source 
ol Information and a great aid In their work to 
sdenttfic men all over world I heartily hope it 
majr remain so for many years to come 

Nonwiy 

Isrgaai Musenai Prcttdenf Da Johan Loihb — 
During the war natural science amply prov d what 
immense powers It wields and what great mids 
it can attain In the work of reconstruction and 
peaceful development whl^ is before ui we shall look 
with greater eiu>ectatlons to science and to the results 
of saentifk research A highly trained staff of 
saendflc workers with wdl furnished laboratories at 
their ommand will then be an invaluable asset to 
any nation At the same time we may entertain 
a hope that smeoce which is of necessity international 
will in course of time be able to renew the bonds of 
international intercourse and co operattmi which have 
been broken by the war and thus enable mankind to 
bring the work for peace amorg nations to a happv 
end 

Portugal 

Asaiswla du tsiliislas de Usbea Preftdent [Ua s 
of Sctancat) Josfi Joaquim da Silva Amaix) Ihe 
great advances of science since the second half of the 
dghteenth century which are enjoyed by us and the 
benefits of which ore increasing every day have been 
the result of three essential conditions namely 
(i) The progressive tr umph of the freedom of thought 
over the old tyranny of a dull scholaatiasm and its 
metaphysics by which lotellcctual advancement was 
retarded fir so long (a) the establishment of the 
fertile and sound pnnci^es of experimental method 
and (3) the wide publication with comments and 
cnUctsms through txHdu and periodicals of the valu 
able scientific conquests obtained by the genius ot 
man In the group of periodicals which have con 
tnbuted so powerfully to bring theextenfionsof natural 
knowledge in their diverse manifestations before a 
wide drcle of readers Nature the fiftieth year of 
whtc^ IS now celebrated has contributed very greatly 
The journal must be considered an active promoter of 
scientific learning and of the spint by which the 
treasury of humqn knowledge is enriched Associating 
ourselves with its jubilee feast we send our ver 
hearty cocnollments to Naturbs Editor and pub 
litber4 

Smitarland 

l iiii t * da at dHlstalra M at a r a d a de 

Qaabva La Priatdant M J Carl La SacfiUhfe 
M B JouKOwaav Let naturalistes genevois ont 
apprls avec pfalalr que le piriodlque Ni^urb tttait 
prcchatnment le cmquantenaire de sa fondation 11s 
qoprddent let immenses services que ce journal a 
tmdu la diffusion des sciences naturelles par ses 
oomptes randus judicieux de 1 aedvita des academies 
pkt am crittquas des publications ectentifiques at aur 
tout euaal par dea artidas originauR dfis k la plume 
daa savants miglals et dtrangars las phis dmlnents 
Tout an aa mettant au aervloa da la sdanoe pure 
NATune d'ast toujours effored ^ ienir sas leetaura au 
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cQurant dea progris idalisds dans la todmlqiia at dags 
1 ensdgnement des soencaa natureUea Permsmdfa 
que votre journal contmuara k Occupjw da dea 
premiers rangt parmi let pdrlodiques sdenraqueSf Qouf 
rendont homage au travail que voua avet acMupH 
et souhaitons k votre entreprise le meitteur sue^ 
dans 1 avenir 

MiWU nMVra^pM w9m VMIIOVV IWmMVo 

Central Prendent Prof Dr Bd Fibchrr — 1 
beg to offer my hearty congratulatums on the 
fiftieth anniversary of Naturx The journal has 
always in a remarkable manner understood how to 
present 'ip eatraordiiuu'ily complete nirvey of the 
position and development of the various branches of 
the natural sciences It has also had the good fortune 
to number among its contnbutors the most distln 
guished naturalists and thinkers of Great Britain 
To our congratulations we add the esqiression of our 
grateful recognition of the fact that die journal has 
repeatedly d rented the attention of its readers to 
Swiss research work and the activity of our society 
May NATtnm ever succeed in awakening and retaining 
interest in the hi^ importance of the natural saences 
n the widest circles 

Untied Siatas 

Tha ffranldn Institutaf PMMe^^Ma President Mr 
Walton Clare (By cable >-The Franklin Institute 
extends to Nahrb heartiest congrathlations on the 
attainment of its jubilee No journal has contributed 
more in the past fifty vears to stimulate interest in 
physical and natural scienoe May you be as sue 
cessful in the future for a widespread knop^Iedge of 
science is tCMlay imperative if the avilited nations are 
to continue to exist 

iwnenui Awnmny m ueMueeSf waeiM^ioB i’orstgfi 
Secretary Prof G Bi. Hale (By cable >— The 
pretident Dr Cherlee D Walcott requests me to 
offer hie congratulations to Natirr on the occasion 
of Its jubilee and on behalf of the Academy to express 
the deep appreciation felt in the United States for 
the work accomplished by Natvrb in the advance* 
ment of research in the world During a period of 
specialisation Naturbs extensive survqr of tfao pro- 
gress of research has stimulated wider vieioo and 
larger effort in spite of repeated discouragement ^t 
has urged upon the statesmen of two genemtions 
the vit^ importance of science to the nation At a 
time when the brandiee of science no longer isolabtd 
are uniting In common channtis and when Govern 
ments once uiuirareciative are recogplemg tiie hear 
tng of research on nattonal security end pub9c wd 
fare we rejoice m Natvrr s expanding uiflueM and 
the hl|^ opportunities for servlees opening to it in. 
a nawly epdm^ worid 

UmviRBiTm 

Queen’s U a fver s Hy ef Befitet Vtee ChatudUort 
I Rav TabUAB Hauotoh DD— Moat beanl^ 4e 
1 cottgratuliiie tins Bdltor etii prtnriettrt <4 
Naturs on Its jubilee^ Tha progleea or'<Oclaiiee ll 
the half eentury whkh baa ptyMjl stityb Noveipber 4 , 
i 86 p wImo the flitt number K/tfui* appemetl^ 
has undo(d>HUy be«h note |BtMtri^ mQt tNl 
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of pfOvtou* fifty vean (or fot that oialter 
^flty prwMHUi one hundred and fift> \carf) of 
tte world 8 hMtory and there can be nO ques- 
ttoa that, in that progreu Nature has been 
indeed fitn magna Ml the indicat ons hon 
ever, point to the conclusion that splendid and 
memorable as has been the ad\Rncement of science 
in 0tat ha1foentur> the next fifty >eTr8 wilt se 
the chanot wheels revolvinit lAith a vastlv inert sed 
vefoaty That being probably so it is equally clear 
that the services of such a journal as Nature will in 
the future be more needed than ever before I con 
gratulate, ex imo feciote all concerned in its pub 
lication on the conspicuous ability with which it hit 
t been conducted the splendid progress it has made 
and the value of the work it has done since the issue 
of its initial number But I also congratulate with 
equal cordiality the entire scientific world at the com 
menoement of another vitally important half century 
on the possession of such a very ably conducted and 
enlightened organ and I fervently pray that when 
the year 1969 arrives it will find our beloved Nature 
still holding on its way and m its very old age still 
bringing forth such fruit as it now yields from week 
to week with ceaseless regularity acceptance and 
success 

IMvertlty ef nwki^m Vice Principal Sir 
Wm AatfLEV— The influence of Nature on the wel 
fare of modern universities is matter for grateful 
acknowledgment It has fostered that local generosity 
I md enlightened opinion which led to their foundation 
and endowment Through its columns there has 
appeared an mformed and helpful cnticiam that has 
furthered university growth and development and its 
records of progress in science have be^ of value to 
all graduates and specially to those scattered m dis 
tant centres The list of unisersities is not yet com 
plate A new age of learning has begun New centres 
for promotmg humane and scientific knowledge 
are arising Meanwhile as one of recent growth 
the University of Bimungbam cordially congratulates 
Nature on its successful advocacy of higher learning 
and sinoerely hopes that its influence may continue 
to help thoee who are shaping the educational future 
of the Fmpire during the fateful years that are 
jqoung 

(Mverslty of BneM V%ce OianctUor Sir Isambard 
HwEH D C L M D — 1 hope 1 may be permitted to 
^er my hearty congratulations to Nature upon the 
tttaifuk^ of its Since its first appearance 

It K869 Nature has occupied an essential place m the 
tCtentlfic life of this country and may pride itself on 
taviag attained the rare position of an ndispensable 
ml^tti^tion 1 shall but 1 m voicing the feeling of the 
vbiede scientific world in wishing it a long career of 
sofitinued prosperity and usefulness 

IMvemity of Oimhridu Ptes CkonesUor Dr P 
3btJK0-r^It must be a ^eat satisfaction to all who 
MMm and wish well to British kammg to know that 
B Ihi end of Its fifty years of sueeessfut caioer Nature 
as it hat so long been a most valuable 
Tg i nm of opl^boft and crkidsnCion scientific subfecta 
TA hrtio Is regmte from academic 

omrso loflim for th* first lafomiation on new dis 
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covi net and for a sound judgment on the publications 
of the scientific world One result of the war has 
been an advance rapid bc>ond past expenenoe m 
man> fields of knowledge Of alt such advances mav 
Nature continue to be the her Id as heretofore! 

Unlveriity of D u r ham \ tee Chaneellor Mr J S G 
Pemberton — Ihc Vice C hancellor on behalf of 
the Umversitv of Durham in general and the 
Dean of the Faculty of Saence on behalf of 
the Sdence Faculty at Amwtrong College In 
particular send hearty congratulations to Nature 
on the celeforaton of its jubilee Nature in the 
past has occupied a unique position in forming 
a connect ng 1 nk between workers m various branches 
of science the world over Many a time d scussions 
on subjects of interest to more than one hcientific 
section have been earned on In ts columns A notable 
ase was when the late Lord Rajleigh in 1892 in a 
letter to Nature asked for suggestions from chemists 
as to the reason for the discrepancy he had found 
between the densities of atmosphenc and 
chemical nitrogen This led eventually to the 
successful CO operation of Lord Rayleigh and St 
William Ramsai n the d scovery of ar^nn Sucl 
nterl nking between the sciences prom ses to be of 
r\cn greater importance in the future 
Umvsrsity of IdMwrgh Pnnvtpal and Vt e Chan 
cellar SlR All RED Fwist K C B IRS My debt 
to NAfURB extends back to the seventies when wo 
were both veiy young hrom time to time I have 
been a contnbutor always an interested reader In 
the steadv advance and diffusion of scientifc know 
ledge during half a century Nature has taken an 
honourable part maintaining a standard which has 
never failed to command the respect and gratitude 
of serious workers That its usefulness may long 
continue is the confident hope of manj who m a 
double sense are students of Nature 
University of Glasgow Vtce ChanceUor Sir 
Donald MagAlistbr K C B ^I attended the 

dinner given to the Ed tor of Nature five and 
twenty years ago when Huxley and other con 
temporary leaders in saence bore strong tesUmonv 
to the great part which the journal had played 
an furthering the cause of natural knowledge and 
inquiry in th s countrj Nati re has in the fateful 
years s nee then mainta ned and enhanced its 
nfluence and usefulness It has become indeed 
an indispensable factor in the development of 
British science It still furnishes solid ground 
to the mind that builds for aye It still 
informs chastens and stimulates the scientific 
worker and the scuntific teacher None interested 
in modem higher education in particular can 
afford to overlook a single weekly number except 
at the nsk of missing a link in the evolution of the 
subject 

The Univereityi Leeds Vice Chancdlor Sir Michael 
Sadi br K C S I —We bring our tribute of gratitude 
and honour to those who have made tlw cblumnt of 
Nature during its fifty years of public service a 
source of indispensable h^p and stimulus to students 
of science and to those staged in stietttifle educe 
tion The exacting care with whldi it hes been 
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editedi the impartiality and precision of its jtidg- 
mcfits» the wide range of Its Information, the accuracy | 
of its reports, have given Natukb in its own sphere 
unique distinction and authority* These have been 
used for the disinterested furtherance of Investigation 
and for the support of the claims of science upon 
national attention and support. 

IMvsrsIty at Liverpool. Vice Chancellor : Prov. 
J. G. Adam, F.R.S.— Looking badcwards over 
the last quarter of a century spent overseas in 
Canada, I cannot but realise the heavy debt 
owed by me and other university teachers there 
to Naturs for keeping us in touch with the 
advances made in the various fields of science. 
Here, in Britain, the great dailies deal increasingly 
with the latest scientific developments. It is not so 
with the dally Press in North America. That is 
becoming more rather than less local and provincial. 
The broad survey given in Nature fills a void in the 
New World that is in part bridged over in the Old. 
Perhaps more abundant illustrations and one or two 
artides each week upon the application of science 
and the laws of Nature to industry, added to the 
present contents, would widen the circle of its 

readers, increase its influence, and reflect the spirit 
of the age. 

Unhrarsity of ManoliOittr. Vtce-ChanceUof • 'Sir 
Hsnrt a. M1BR8, V R S. — In common with ill 

readers of Nature, 1 regard its jubilee as a 

great event Life would have been a diflcrenl 
thing to us Without our weekly Nature, which 
has become an old friend because it has pro- 
served its character unchanged. This Is a great 
achievement and a testimony to the wisdom with 
which it was originally planned. Always a real 

scientific journal, it has continued to be also a popular 
journal in the best sense, and a great help In these 
days of Increasing specialisation. A new and com* 
plete Index to the first 100 volumes would be ln\alu 
able to all scientific workers 

Uaiversity of Oxford. Vtce-Chancellor • Rev 
Dr. II. E. D. Blakiston. —The Vice-Chancellor 
of the University of Oxford is interested to hear 
that Nature attains Us jubilee in November, 
and offers his congratulations to the Editor. He 
cannot profess to be a constant reader of ony 
scientific periodical; but when he wants clear in- 
formation on any topic of scientific interest which 
IS attracting public attention, or details of the career 
of any member of the University or of his own coL 
lege who has obtained distinction in natural science, 
his first thought is to obtain the loan of a copy of 
the current number of Nature. 

Univenity of MeMcM. Chancellor : Tub Most Hon. 
THE MarquRss op Crbwb, K.G.—l am happy to odd 
my name, as Chancellor of Sheffield UnWerrity and 
chairman qf the Governors of the Imperial College, 
to the long fist of those who are congratulating Nature 
on its fife of fifty years. As the nation becomes more 
and more conscious of its need for scientific training 
and the etfeouragement of research, it will continue 
to set an Increasing value on Nature, both as a record 
pf ptegrasB and as tli$ trusted vehicle for the exprev- 
of scientific opinions. 
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Prop. Isaac Batlbv Balfour, F.R.S^— Nature, 
founded in the period of revolutioii in sdentifle 
thought following Darwin, by presentation of ttie 
work and ainu and its advocacy of the dalms of 
science, has been a powerful factor dprlng fifty 
years in securing recognition by the nation of the 
importance of saence which the Itsaons of the war 
have enforced. The world of sdence is proud of It. 
May its influence in this new period of reconstruction 
continue to c^^eratc forcefully, so that congratulations 
at its centenary may be a^ gratefully tendered as are 
those we offer now. 

Sir Gsorob Beilby, F.R S. — 1 gladly record my 
grateful appredatlon of the services rendered by 
Nature 10 the cause of sdentifle culture in the best 
sense. The increasing tendency to specialisation b\ 
individual workers makes it more and more desirable 
that their touch with sdence in its widest aspects 
should be maintained with the minimuxa of effort on 
their part. This, It appears to me, will continue to 
be — as it has bc^ In the past - one of the most valu- 
able functions of Nature. 

Sir Jamfs Criciiton-Brownb, F.R S — For fifty 
years Nature has held the mirror up to Sdence 
and faithfully reflected her every movemenf. 
Each volume has been a record of the best 
I brain-work of the year, ranging from the simplest 
observations to the most recondite abstractions. 
Recent issues have revealed the tremendously destruc- 
tive forces that sdence wields, and have suggested 
that it ha^ been owing to the lack of science in high 
places, and to the blundering that Ignorance and 
arrogance beget, that these malign forces have been 
let loose on mankind. But sdence unperverted is 
beneficent, and nothing is more urgently needed at this 
hour than Us teaching and popular exposition. Great 
I is Sdence— "mightiest in the mightiest and Nature 
is its handmaid. Floreai Saentta ! Floreai " Natura *’ f 
' Rioirr Hon, Lord Brycf, O.M , F,R.S —The 
amaxing, and indeed unprecedentedly rapid, progress 
made during the last half-century in practically e^r\ 
branch of physical sdence, together with the increas- 
ing spedalisation of most branches, has made U more 
and more difficult for those non-sdentific persons who 
watch with eager curiosity the steps in that progress to 
follow Its developments. Such persons, and espedallv 
those who occupy themselves with the study of the 
humanistic departments of knowledge, have long 
valued highly the help they receive from your journal. 
As one of these, I desire to congratulate the con-^ 
ductorA of NATtmB on the services it has rendered, and 
to express cordial wishes for its omtinued prosp^ty. 

Sir FRANas Darwin, F.R.S.— Nature has 
number of yean seemed to it. many readera to be a 
benbiicent natural phenomenon ocaurrfai|{ wedi^. It 
la wisely variegat^ ao a* to |^ve }ust the of 
information and critfdam that we need. I warmly 
oongratoiate the Editor on He Jubilee.' ^ 

Paor. WyMDBAM R. Donstan, P4^Sm 

OineroR, IiimuL iMarmni.— 1 tthh tfiW 

opportunity, on the occaalSF of Re JubUea, ^ 0^ 
^tuIatB Natvr* on the Important hn 
to Ktentifio wwk and Inteieeta, nod qn wt IMmJon 
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it |iA« «cbicv«d ac «n atffkn of scientific opinion, not 
OAfy to this oountry, but dutmichout the world. 

^ P, W * OveONt F.R.S.) Astuokombr Royal. — 
The sdvsnoement of science owes a great deal to 
NAltms, whkh keeps men of science in constant 
touch with one an^er^s work. The outstanding 
feature of the journal is the combination of thorough- 
ness and trustworthiness with readability and attrac- 
thrensM of form. Grateful recognition should be 
accorded to Naturb for its able championship of the 
necessity of scientific research and the claims of I 
wortcers in science. It was pointed out to me recently 
how dosely the first number published fifty years ago 
resembles in form and contents tho current numbers 
Evidently great care and thought were given to the 
design ana scope of the journal. In offering con- 
gratulations to the Editor and publishers, I should like 
to express the hope that Naturb may be as useful and 
successful in the next fifty years 

Right Hon. H. A. L Fisher, M.P., Premdrnt oe> iiu 
Board of Eihtcation. — Nature Is one of the duthorita- 
tive voices of current sdcntlfic opinion. It pnnidcs the 
members of the scientific community with the means 
of publishing newly discovered facts of general interest 
and importance, and enables them to follow the 
current work and thought m theit own and in othet 
branches of sdencc. To those dwelling on the out- 
skirts of the scientific community, the non profes- 
sional men of sdenoe, it furnishes a valuable 
ot scientific news and progress, while in its 
columns the general public can never fail to find 
intelli^ble references to facts of interest and import 
ance. For fifty ye«irs Nature has most successfulU 
performed this important function. Victory in the 
war could not have been achieved without the aid of 
science ; and the vigorous pursuit of science, both pure 
and applied, is essential to the welfare of the nation 
in peace. And now we find that a general interest 
in science has been reawakened by its successes in 
the war, while our universities and colleges arc 
crowded with students whose keenness has never 
been equalled, and from whom science wilt recruit the 
workers lost during the war. 1 trust that a mw era 
of progress and prosperity has opened for British 
sdenoe, and I that In this eia Naiurh will con- 
tipue to play its important part and to add to its 
success ot the past. 

M. Camillb Flamharion. — collection de N\iure 


peut voir, p. 304, une carte du ** railway tunnel und^ 
the Channel,” p. 407, une dissertation sur ta 
4* dimension, et p. 14, une ^tude de Norman Lockyer 
sur la couiunne solaire, le tout en avence sur nos 
realisations actucllcsl F6tidtations et voeux pour un 
nouveau demi-si^cle. 

Right Hov. Sir \uckiand Gidms, K.C.B , 
G B E , M P , Phfsidfnt of the Hoard of Tradb 
- 1 should like to congratulate Naiurb on its l<mg 
life* now evtending to half a century, and to wrish It 
an even more vigorous and fruitful existence In the 
futuie Any influence which at the present time 
directs the English mind to the facts of science is of 
service to the State Industry, which we must now 
develop both in M:ientific economy and in volume to 
a level undreamed of in the days of our national pr^ 
War wealth, needs every inspiration which science can 
givt Nature is one of the possible vehicles of that 
inspiration, and therein lies its immediate practical 
importance Of it^ importance to science it is un- 
necessary for me to speak. 

Dr. J W L. Glaishbr, F.R S — I was an under- 
graduTtc in iny thiid year of residence wh<n I saw 
the first number of Nature in a shop-window, and I 
remember well is purchase and my interest in 
reading it, and how a little group of undergraduates 
criticised its name and cIimussc^ its contents and 
future 1 now contemplate with admiration the 
hundred and throe volumes and their services to 
science, and I am impressed by their perfect uni 
furmity and absolute consistency of purpose. The 
, ‘ Notes” dat»* from the first number, and have sup- 
I plied sciintific information, English and foreign, such 
€i(i did not cMst Infoie, and is still unique. Prom the 
fitst, astronomy occupied a prominent place, and the 
**A5tronomicol Column” has been a most valuable 
feature fioir the early *«*eventies The reviews and 
I accounts of the British Assouation meetings have 
always seemed to me especially important. The study 
and teaching of natural science in the University of Cam- 
bridge were in 1869 jubt making .1 feeble beginning 
I read in the first number of Natuki that Mr, Bonne) , 
of St. John\ (btill among us), would lecture on natural 
science, and that Mr I rotter (Coutts Trotter of the 
“Coutts Trotter Studentship,” who died in 1887) 
would Icctuio on electricity, mognetism, and botany, 
and the I^'ditor added the remark that he congfatulatcd 
tho University on the increased desire for instruction 


brille aux meilleurs rayons de la blblioth^ue 
de mon observatoire. C’cst une opulente et 


pr^deuse mine scientifique, admirablement com- 
pocie. Dis la premise page, du 4 novembre 1869, 
nous avons sous lea yetix son vaste progiamme, 
dans tm tioqueot commentalre de HuxI^ sur les 
aphorianies de Goethe ” Nature 1 We are surrounded 
tad embraced by her : powerless to separate ouraelves 
from twr, pomtAem to penetrate beyond her.” Oui, 
la Nature noue envdoppe de ses merveilles; la Science 
e pour mlsdoft de Unterprdter. ”Un deml*«i^ 
afooteit Huxley, “et nous jugerans notre 


^deml-sl^ est passd. La Redaction de 
revue peut fitre fiire de jon ceuvre. J'ajoutera! 
fm eouvent en itvupm de phis dSin demi. 

11%^ Akisi« dene ee premier vdume, de 1869, on 
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in these .ubJcct^, but asked ,,hether the number of 
men in the UnKcrUty competent to teaih them wa. 
so small that it was found necessary to entrust «lec> 
tncity and botany to the same lecturer Well, so it 
was. Ti otter, a fellow of Trinity, had just returned 
from a course of study in Germany, and had induced 
the college to let him give these lecture*. Though a 
mathematical man, I (perhaps induced by the para, 
graph in Nature) was one of the three pereone who 
attended Trotter’s lectures on pfaysloltigkal botany, 
then an absolutely new subject in the University. Tbe 
other two students soon ceased to attend, and I was 
the sole lecturee until Trotter coneidared that he had 
carried the subject far enough. This iilustretas the 
vast change that fif^yearshave made IntfieUidverel^. 
Not many persons are now living who can ranemb^ 
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— «nd thofte of a later generation muat find St difficult ! 
to credlt-^the almoet complete lack of Intereat In | 
natund adence that axlttad In the Vniveralty when 
Natukb waa founded ; and even In mathematlca 
(though Included In the arts) there was no encourage, 
ment— quite the reverae-.-to reaearch of any kli^. 
The progress that has been made from the stagnation 
of the ’sixties is enormousi and to this great expan. 
slon of thou^t, study, and learning NATuas has 
largely and worthily contributed. 

Sir R T. GLAzaBROOK* F R.S , latblt DiuscrOR 
OF THR National Putsical Laboratory.- Those of 
us who have read the pages of Nature weekly 
for nearly the full period of its life can realise very 
keenly Its value and appredate the Influence It 
has had on the progress of natural science. It fills, 
and that in a most admirable manner, an Important 
place In scientific literature; it has served as the 
means wherd>y many of the most marked advances of 
sdence have been made known to the world, and in 
its pages wilt be found the account of discoveries of 
the higheftt value to mankind. It it a privilege to 
send to its veteran founder the heartiest eongratula* 
tions on Its jubilee 

Sir Danirl Hall, K.C.B., F.R.S., Prruanrnt 
S xcRBTARY, DoARO OT Aoriculturr.— Looking back 
even so far as one's earliest student days, I see Katurr 
as a continuous and essential part of my scientific life. 
It has been especially so to me, because most of my 
time has been spent in the countiy, remote from the 
ordinary scientific meeting grounds, and with few 
opportunities of learning by conversation what was 
going on in the scientific world. Thus one became 
dependent upon Nature for information as to the 
changing currents of scientific opinion and for the 
necessary knowledge of what work was being done in 
other fields of science than one’s own. During the 
period in which I have known it, the notable features 
of Nature have been its catholicity, its fairness, and 
its dignity. It has worthily stated the case of science 
to the English-speaking world. 

Mr. W. B Hardy, Sec. R.S.— I congratulate Katurk 
on its fifty years’ record. Since the journal was 
founded science has advanced to an extent which will 
be realised only by the historian of the future. The 
advance has been made possible by intense tpedallta* 
tion, and the greatest seivice whidi Nature hat 
rendered (and Meed, in my opinion, can render) is 
that it has kept its readers in touch with the genera} 
progress in natural knowledge. Every movement of 
importance has found an expression in Its pages. 

Prof. W, A. Hbrduan, F.R.S , President- 
Elect op Thb British AssoaATioN.— N ature Is 
now a firmly established Institution in the world 
of science, bringing us week by week welcome 
additions to knowledge, news work In pro. 
great, helpful dlacuisloiw of new views, and 
critical judggieots on affairs scientific and educa. 
ttonaf. Throug^t the past fifty years tUs journal 
has conaistenHy and authorttatWriy upheld tiw free- 
^dem, dlipdtyfc and practical importance of srisnee, 
and has estid](lsbe 4 a splendid record of sdeotlfie pro^ 
gram and a fine tra(fition of interested aervioa to 
the advance ahd diffusion of natural knowledgs. 
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IiiPCRiAL CotLBoi Ok Ocamok aM TaotiMOsMY.-*** 
The attainment by Nature of its juhtlae M a noUftfi# 
event. Afty years of Ubour In the fortherfiAce of 
those principle by whkh, In many departments 6 f 
work, unsubstanthU axioms were to yield pride ti 
I place to scientific truth Is no mean achievement. We 
I may well think that the burden of the future, if 
' different from that of the past, is 00 less difficult 
The stimulation of inquiry, the spreading of know- 
ledge, and the demonstration of the nec^ty of not 
mmHy thinking, but of thinking scientifiratty, are 
amongst the most important achievements wldch 
Nature has successfully attempted The interests of 
science are the interests of the State, and in the vista 
which is now caning we can all perceive a future in 
which tl» well-Mng of humanity is entir^y dependent 
upon the progress of knowledge and discovery. To 
I aid, encourage, and stimulate progress and to record 
advancing knowledge is henceforward, as in the past, 

I the task of Nature. At we look back with pride, to 
we may look forward with an expectant hope. 

Sir Joseph Larmor, M.P., F.R.S.— TlU early 
volumes of Nature espMdally formed an admirable, 
indeed still indispensable, record of the progress 
of scientific discovery in our times. They were 
interesting without ceasing to be exact, and thereby 
potent to mitigate the specialisation that is in- 
evitable for the secure and fruitful odvancement of 
knowledge. The journalistic and discursive tendencies 
of the present time render such an authoritative organ, 
of type purely scientific, more than ever desirable. 

Prop. A. Livfrsidoe, F.R.S.*— Having been a sub- 
•criber to Nature frirni Ht first appearance, and 
having read every number, I wish to offer my con- 
gratulaUons upon its jubilee, as well as my best 
wishes for its continued usefulness and success. 

Sir Ouvbr Lodge, F.R.S — 1 well remember the 
appearance of the first number of Nature, when I was 
eighteen years old and an enthusiastic amateur student 
of science. The comprehensive character of the new 
journal was typified by an eloquent introduction^ by 
Huxley at the request of Sir Norman Lockyer. 
And many a man of science must have been grUtefiil 
to one of the few periodicals which at a high level 
keeps its readers in toudi with practi^ly all 
branches of scientific knowledge. Over.^>eclalisation 
is a real danger, and most publications necessarily 
cater for a limited group only, thus preventing 
free and easy Interchange oi thought across the 
boundary, and exciudiog the cedinarily educated <puldte 
from participation In the currwit progrees of setdnee, 
Coai|>rdhenrfveneee has been the note of Nature, 
and conseqyenCty it has bean «blt to render oon^plfl^ 
cue eervloe. Bra our rulers ,and Uterary man ti^ 
occaaionaBy find time to glatioe' at a period^ euqjb Es 
tUe, and tibars^ the diafstroua ^voroa b etwe en 
adtfice end iaHera and pu^ affaka it ndtigeMU 
Long may Naiuas flourish, and contimie to ba read in 
all dvUsed joountrlaa. * * 

Prof. W. C Mclurfotn, F.NJS^-^-lrtTvaE, wm 
whldi I have been famtikuMrcEn^fti firdr 
onwdrd to date, has filed fh Ur^fpietmt ^laoa,k|^ 
tbe acliotifib llteratute of our fi 
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irltlGb hu woo the confidence and dtated 
dU iHlp of everv department of sdence Moreover 
Re reputation it at tolU abtmd at at home Its long 
terlet of votumea it indltpcntable m every univermt) 
library and lo every amentiflc intUtution or laborn 
tery The attainment of itt jubilee therefore It an 
oocanon for cordially congratulating the Editor and 
jpuUitbiwa on their long tuccettful labours and 
for wishing them a future at fertile at the past 

Sla Pmup Maonus M P —At one of the 
aariy cootnbutort to Naturb^ 1 welcome the cole 
bration of ita jubilee at indicating its value to 
an ever Increasing number of readers and the 
permanent place it has made for itself in the scien 
tiftc world During the past half-oentury the pro 
grett of science has been even more rapid than the 
moBt aanguine of its devotees could have anticipated 
Towards that progress the publication of Nature has 
largely contnbuted It has stood in dote touch with 
the results of the moat recent scientific investigations 
and one may trvly tay that no journal hat been more 
ably conducted, none hat been more successful in 
realising and satufytng the requirements of those who 
are actively engaged in scientific work To the Editor 
of Naturb and his staff I venture to offer my sincere 
congratulations 

lUoHT Hon Sir Hbrbbrt Maxwell Bart h R b 
— Aa one of what must be but a small remnant of 
those who remember the birth of Naturb let me offer 
humble but cordial tribute to the great service it has 
rendered to science throughout half a qeotury Bom 
in a period of fierce controvert it has proved faithful 
to the purpose of Its sponsors shedding a clear and 
steady light on the pathway of research maintaining 
a lucid record of modem discovery and stimulating 
tho appetite for knowledge in many minds The 
hand of itp veteran Editor Sir Norman 1 ockyer has 
indeed been steady on the helm May Natuvb long 
retain its pre eminence among English scientific 
journals I ^ 

Right Hon Sir Alfred Mono M P Fiasr 
CouMissiONBR or WoRXv— 1 heartily congratulate 
the Editor of Nature on the fact that hi^ 
periodical which has done so much to awaicen I 
and Coster interest in science should now I# 
cddbrating its jubilee It has always presented the 
p regre sa of scientific aettvittes in a readable popular 
and accurate sdentifle manner The readers of 
Naturb have been enabled to keep abreast of sden 
tifle progress, and always knew that they could rely 
upon the souadAesi of the information to be found in 

pages I hope that the general recognitkm of the 
hnportttnca of sdenea tq p rog i e ss humanity 
wbldh la DOW inamfestui|| Itself will extend still further 
itt the hiture the valuable work and influence of tills 
etertent foumal 

PaOr JOHH Pbbbv FRS— I congratulate 

Katun on its JubUee 1 have read with 
fo fcweat the greater pert of elmoft every copy 
folMod tn the fifty years and this interest has not 
been eonflaad to my own aubjects, for Natubb is con 
IftMHy stttiefag me acroae tbw4)or^ into biology I 
mtM fo coUeet a eli^ oep^ jvhidi has been much 
standaid which fhr paper has established 
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for Itself and I can recollect many which exceeded 
even that ver> high standard If England were 
idealistic it would bestow a decoration much higher 
than O M upon Naturb 

Sir Wiluam ] Pope K B h I* R S During the 
last fifty years the great truth tiiat all human pro 
grass IS dependent upon scientific knowledge has 
gained much more general recognition than it 
previously enjoyed Ihe life work and the wntingii 
of our foremost men of science of the last hilf 
century-— Huxley Tyndall Kelvin Roscoe Moldoln 
and a host of others — have been largely instrumental 
I in clanfying popular opinion as to the value and 
significant of scientific research Ihroughout this 
penod Nature has devoted itself persistently to the 
task of presenting the case for science both by sys 
temat cally recording the conclusions of scientific men 
and by editorial elucidation and comment Although 
much has been achieved far more remains vet to 
done We look to Nature in the future as in the 
past to impress public opinion vith the necessity for 
giving scientific methods and results a prominent plate 
imong the activities and in the councils of the nation 

Sir David Prain CMG CIE FRS —Among 
the services rendered by Naturb to sdence daring the 
half century which has passed since its foundation 
one of the greatest will appear to the thoughtful to 
have been the adoption of the attitude consistently 
maintained m its pages towards the application of 
natural knowledge to everyday affairs Launched at 
a dismal time when tho philistinism of the nineteenth 
century attitude of men of affairs towards «cienoe wav 
only equalled by that of men of science towards 
affairs Nature had the courage to revert and adhere 
to that more humane perception of the seventeenth 
century that the first duty of Science herself is to 
improve her new knowledge for use Ihe wider 
icccptancc of this old doefrne which we welcome 
to dav Naturb may fairly claim as an ab ding reward 

Sir Harry R Rbichbl Hearty greetings to Nature 
I on Its fiftieth anniversary I Soirnre is now becoming 
the guiding principle of matenal progress and its 
pursuit IS justified and recommended to the public by 
the promise of material returns Among those who 
still regard science as a branch of philosophy and 
worthy for its own sake Naturb wilt always hdd 
Its own peculiar and honourable place In its pages 
the worker whose horicon is not restricted by exclusive 
devotion to his own subject can follow the lines of 
advance along other paths of inquiry A jourhal 
which can serve such a wide range of interests with 
out falling mto popular science must always 
occupy a imique place in the Intellectual life of 
nation 

Prof J Embrson Reynolds F R S — I beg to 
offer my hearty congratulations to the Editor of 
Naturb on the Jubilee of that vatittUe Journal 
Naturb has long filled so important a po^on in 
British scientific Journalism and reflected edentifle 
progress so fully in the past that I doubt not it will 
continue to do so In tiie future with even greater 
success 

Prof W Rtma— I desifo to add my tribute 
of congratulation and thanks to tha many which 
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yoif win doabtlcM receive on the occarion of the 
attainment of Natubs'8 firat Jubilee. The whole 
edendfic community of this country is indebted to 
you for the great eervlce you have rendered to tcienoe 
in recording with wise discrimination the progress of 
edence and the growth of natural knowie^e. Your 
journal is welcomed week by week as a very real 
friend, and we trust It may long continue to serve the 
great cause of science with the same distinction and 
ability as In the past 

Sir Ronald Ross, K.C.B , K.C.M.G., F.R.S. — I 
write as editor of Science Progress to congratulate 
Naturb on attaining its jubilee. It is with warm 
feelinga that I do so, because Naturb has been the 
m^fdm of publication for almost all scientific men, 
whether as regards their scientific work or their per- 
sonal difficulties, or even questions of organisation, 
emolument, and so on, for fifty years. It is pre- 
eminent os a scientific organ, and the editorship of 
It is universally recognised as being extraordinarily 
efficient. I myself know' the difficulties, and appre- 
ciate, therefore, the way in which they are completely 
overcome. 

Pgor. Arthur Schustlr, Src RS -1 desiro 
to convey to the Editor of Naiurx my sincere 
congratulations on the completion of the first 
fifty years of life of the periodical which under his 
guidance has attained a unique position in the 
scientific uoiid. By a well-balanced combination of 
scientific articles, reviews, discussion by correspond- 
ence, personal notes, and general information, it soon 
established and continued to maintain a distinguished 
reputation wherever science is pursued. If continued 
in the same spirit of liberal thought and impartial 
criticism, NArtRF may look forward to an equally 
prosperous future. 

Dr. D. H. Scott, F.R,S.-- The fifty years of 
Naturb’s brilliant career have seen great developments 
in botany, as in every other sdenoe. It is true that 
the previous half-century, which witnessed the birth 
of the cell theory and the acceptance of evolution, was 
a greater era; it was then that scientific botany, as 
part of biology, was created; the succeeding p^od 
has been one of vigorous and manifold growth. 
When Naturb started Darwinism hod already won its 
first triumphs; it maintained and strengthened its 
porilion down to the end of the century, and then 
came a change. The rediscovery of Mendel's work 
in plant-breeding established the new science of 
genetics and transformed current ideas of evdutioa. 
Another new science, cytology, the Intimace study 
of the cell, and espedally of the nucleus, arose, 
to work hand-in-hand with ^netics, revealing the 
nature of fertlliMitum and, in a certain degree, the 
medumlsm of s^^gation. These are matters of 
fundamental significance, common to both the bio- 
logical sdencef. In the same field, but within the 
stricter limits of botany, we have the discovery of the 
s per mato aoide of the makknbalr-tree and the Cycads, 
fttildfig these primitive eeed^plants with the Crypto- 
gams, and through them with the anbhal kingdom, and 
of the atraoge phenomenon of doMn ferHIisariOii in 
the bli^lier fidweting plants. new developmeots 

are the gn>#th of a oomparative anatomy of |dants, 
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now eBtended to die oMeit tqkH fehMAM# Mi tito 
advent d! ecology, or phyototogy In tbs field. Of eh 
this and much more a reooto will be Ibhnd tn tito 
tong serifs of the vdumes of Naturb. 

Sir Aubrbt Strahan, K.B.E., F.R.S., DlRRokm 

OF THB GXOfLOOICAL SURVBY OF GRBAT BOltAIN.'*--! 

am glad to avail myself of the oppgrtiuiity of 
sending my congratulafions on the attslnment by 
Naturb of its Jubilee. The high standard aimed at 
in the earilest issue has been well maintained, and 
Nature has now for half a century been our leaiBng 
weekly Journal on pure sdenoe. As regards gaotogkat 
literature, apart from the valuable ^^nal srHdet 
which appear in its columns, lu reviews espectaHy 
supply a want which Is not provided for elsewhere. I 
venture to express the hope, which 1 believe wfU be 
shared by all sdentific men, that NatuRB ftiay 00m 
tinue to fulfil its high functions for many years to 
come. 

Sir J J. H, Tsali, F.R.S, tatfly Dirlctok 
OP THB Gboiooical SuRvrY OP Great Britain.* That 
Nafurb has rendered great services to science 
in general and to all its branches !• universally ad- 
mitted. 1 have followed its devetopmenrfrom the time 
of Its first appearance until now with interest, sym- 
pathy, and admiration; and it is with a profound 
feeling of gratitude that 1 offer my hearty congratula- 
dons on the celebration of the Jubilee of the great 
Journal which has been edited with so much tact and 
ability for fifty years. 

Prof, H. H. Turnbr, F.R S.— The benefits of 
such work as yours are absorbed into the sdentific 
system so naturally that, for the most part, they 
excite no attention. Ail the more is it, therefore, 
appropriate that at certain epochs notice should be 
expressly directed towards them and an attempt made 
to integrate what we have been quietly receiving for 
so many years in order that we may be truly tiiankfiil. 
It gives me great pleasure to be one of those Invited 
to put our thanks into words. 

Dr. Henry dr Variony, Scibntipic Editor op 
THE ''Journal dxs DteATS."--As an old and wsrv 
faithful reader who has never failed throughout 
iprty years to read Nature, 1 beg to send my 
blanks to the Editor, contributors, and puMishers 
for the pleasure and information they have given 
me. Nature has been, and remains, the organ 
of British sdentific thought and progress. AH the 
work of Britain's magnificent team of naturalists, 
astronomers, physicists, chemists, biologists, etc., has 
"been made known to the world by Nature. SlooeK 
thanks are due for the good work done In ^ interest 
of scientific progress, and cordial congrstulatkMM to 
the Editor on this anoiveraary. May botii hi ud 
Nature live long to pume their task, oile wltM 
becomes more useful and essential than ever hafore 
to culture, baud icutonkc led Aumono ssfuu; md 
may we all, on both sides of tbs Channel, maltitaln 
that cordial understanding so firmly molMdbied 
through tint ordeal of blood and fire the fv eoifc A 
of dvlllaation. ^ 

Sir Jjl. TavmtM Wva'^ htm ^ 

regular ceadar of Naturb sMeo 
nine out of Its. dhy yearn «E Him 
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not te vory many now left who can say as much, 
so t hope 1 may be allowed to add my vdce to the 
efaoruii of cofigratutetioa which I am sure will greet 1 
oofBpletlon of Its first half-century* Others may 
be better qualified to testify to the value ol its services | 
to various brandies of science, but nobody can be 
more appredaUve of the help it has given to the | 
progpess of science generally, espedally in this ' 
oCOAtry, which is fortunate in possessing what is 
admltteAy the leading sciendflc newspaper in the 
worid. The thanks of all associated with scientific 
matters are due alike to its eminent founder, still , 
hiqipily amongst us, and to the publishers who co- 
operated with him in what at the time can scarcely 
have been regarded as a very promising speculation. 

Da* Henry Woodward, F.R.S — Having been 
present at a dinner at the Currick Club in ' 
1869 to inaugurate the bfrth of Nature, now in 
its fiftieth year, 1 feel proud to be permitted to 
offer by hearty congratulations to the Editor and the ^ 
publishers upon this memorable occasion of its 
jubilee. It is no small undertaking to have produced 
more than 3600 weekly numbers of a journal embrac- 
ing every branch of natural knowledge during half a > 
century. Long may Nature flourish, and long mav 1 
the founder be spared to soc its prosperity and, with ' 
the eminent firm of Macmillan, enjoy its cosmopolitan 
honours and high scientific reputation. 


NOTES. 

The Kino has been pleased to approve of the foi- 
lowing awards this year !>> the prt»<i]dont and louncil 
of the Royal Society ;~~Royal medal to Prof j. B 
Fanner for his notable work on plant and animal 
<7tology, and Royal medal to Mr. J. H. Jean> for his 
rescarms In applied mathematics. The following 
awards have also been made bv the president and 
council C'Opley medal to Prof.’ \V. M. BayllMs ^ir 
bis contributions to general jAvsiology and to biiv 
physics; Daw medal to Prof. P F. FranklanJ for 
his distinguished work in chemistry, especialtv that 
on optKai uettvitv and on fermentation; S>hostin 
medal to Major P. A, Mac.Mahon for his icvaichts 
in pure mathematics, ospeLlnllv in connt*rtion with th(‘ 
partition of numbers and analysis; and Hughes niidal 
to Dr. C. <'hn*e for hU ri»searrhrs on terroiitrial mtig 
netism. The following is a list of those recommendeil 
by the president and council of the Royal Society for 
election to the council at the anniversary meeting on 
December 1: President; Sir J J Thomson, O.M. 
Treasurer: Sir David Praln, C.M.fj. .Secreiartes 
Mr. W. B. Hurdv and Mr, J. H. Jeans. horeig^n 
Sep^raiary: Prot \\\ A. Hcrdman. Other Members 
of tha Council: Mr. J. fiiircroft, Mr C. V. Boys, 
Sr L' J, Dobbie, Sir F. Dvson, Prof J. B Farmer, , 
Sir W. M Fletcher* Prof. F. W. (gamble. 

Sir R. T* Glaxebrook, Prdf. J W. Gregory, Dr. A. r. 
Haddon, Sir R. A- Hadfldd, Bart., Sir A’. B. Kempts 
Sir W. J* Pone, k.B.E.. Dr. S, H C. Martin, Prof 
A* Schuater, and Prof, W, P. Wynne 


ThU President of the French Republic, accompanitd / 
Vk Mtne. Polncar^, received a cordial welcome upon 
KU arrival in London on Monday, on a visit to the • 
JMig add QvMn. BrIBsh men o^ science would wish j 
tsvey to Prerident Poincar^ the eapression of their 
?es^#for the infUteae^ France has alwavs } 
M Ui ^ cAuee qf ecienoe and civilisation in t 
pb, aBd*^of fraternal greatings to the eminent t 
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leaders in intellectual activity who are presorviog thU 
great heritage. A banquet in honour of Preakfent and 
Mme, Poincard was given by the King and Quean at 
Buckingham P.Uace on Monday evening. On Tuea- 
dny^ the Proslfient, accompanied by Mme. Poiocard, 
visited the City and were presented with an address 
by the l4ord Mayor. To-day the President »• to 
installed as Lord Rector of Glasgow University, and, 
with Mnic. Poincatd, will be entertained at luncheon 
at the University, aftes" which he is to be presented 
with the frceiloni of the city, 

A rpRRiisi*o\DkM Infonns us that the Village Club 
at Wimbk'don, wherein, as Sir Norman Lorkwr ex- 
plained in our jubilee number, the idea of Nature 
w*as bom, was foundeil by Dr Joseph To\nbce ^father 
of Arnold To\nbee), and one of his intentions was to 
have n local museum in the building. Such a museum 
is now Iheie, hi ought together bv the more recently 
e^tablishi^ John I'.vehn Club for Wimbledon, The 
Village ('luh prcmisi's were ocainied b> the milltaiy 
duimg the w;ii, but Uw collections have now been 
leplaccd and an ag.un ooen to the public. 'Phey in- 
clude prints, uictuit*s, inapH, and a photograpBi( 
sur%'ey, as well as many antiquitfos, bvgones, and 
natural histoiy sperimens, all connected with the 
lot'ality. It is'hoped that the portrait of Sii Norman 
t^kyer will soon adorn the walls of the museum. 

Sir Iv. Ray L^^KESTKR has just ctimpletcd fifty 
yeaih* editorship of the (Juaritrly Jourual of Mtero- 
sloptcal Science » and the current issui* of that well- 
known ptMiodical (vol. Ixiv., part i) contains a brief 
summary by Prof G. C Bourne of the conleiiU of the 
journal foi iht* ihst half-century\ demonstrating very 
cleat L the impoitant iwirt that it has played in the 
developmtnt of modern biological science. Wo offer 
our hearty c'ongratululions to Sii Ray Lankeslcr on 
this notable orcusinn, and hope that many more 
volumes ma\ anj>tar under his distinguished editoi- 
ship 

Iv reph to a question by Su Philip Magnus, 
Mr. Bonat Law has announced that the (’ommis- 
Montis to In' ,ippoinli*d under the Forestiv Arts are 
as follows. -Loid lanat fehairman), Diuclor of 
Fon'Sliy, B E.h . Kiame, and member of Foiestr^ Re- 
lonstruction Sub-Committee und of the Interim horcst 
Authorit\ ; Mr. F D. Aclnnd, M P., tbalnnan of the 
Home-giown Tlmbt‘i Cornmime, chairman of the 
FoHstry Reconsti uction Sub-C'ommittet*, and chairman 
of the Interim 1-onbt Authorilt ; laiid Clinton, formerly 
piesidcnt of the Ro\al English Arboriculiural Society 
and nuMnlnT of the InU rim Forest Authority; Mr 
I*. Korestier-Walker. M.P.; Sir John Stirling-Max- 
well (hon secretai\), formerlv president of the Royal 
.Scottish Arlwneultural Society and member of the 
Forestry Reamstruclion Sub-Commitlee; Mr, T. B 
Ponsonbv, menil)tr of the Interim Forest Authority; 
Mr. K, L. Robinson, member of the Interim Forest 
Authority, secietarv of the Forestry Reconstruction 
Sub-f'ommitliH' and formeily head of the Joint Fow^ 
tr\ Branches of the Board of Agriculture and Office^ 
of Woods: and Col. W. T. Steuart-Fotheringham, 
memlnr of the Interim Fort'st Authority'. 

AkThR a successful military campaign the House 
of Commons has frequently voted large sums of 
money from public funds to the commanders under 
whose guidnnci' the conquest was won. Nalkmal 
recognition of a like kind was given to Jenner by a 
gwmt of io,ooo 7 . made bv the House In 180a, and by a 
further grant of jchoooI. five years later, tho in^er- 
vcnlni? period having strengthened the opinion as to 
the efficacy of vaccination aiM its great benefits to 
the nation at targe. Sir KonaUJ Ross ha« long 
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urged that thie pdndpk ihould be cemmonk followed 
in cofmecdon with great dkcoverlea by which 
numeitma human Hvet are aavedt as it ie aa the refult 
of military conquests. In the case of & medical man 
dewUion to research means the sacrulce of private 
practice, and when the result of his work is to the 
great advantage of the human race at large, or the 
nation in particular, much can be said In favour of 
just compensation to him. To further this reasonable 
claim for awards for medical discover\', a joint com- 
mittee of the British Medical Association and the 
British Science Guild has just been fermed. Sir 
Ronald Ross entertained the members of the com- 
mittee to luncheon on November 4, and among those 
present were Prof, W. M Bayliss, Sir Alfred Ke^h, 
GC.B, Dr. R T. Leiper. Prof. B Moore, Col 
Nathan Raw, M P , and Dr W Somerville At a 
meeting held on the same day it was decided that 
of the members of the committee should collect 
l^lbrmution regarding medical research work i nd dis 
<wvery already carried out which he considers worthv 
of recompense by the Government or other bodies, 
and Sir Ronald Ross undertook to collate and idit the 
Information in n report to the committee for further 
a^lon 

In June, 19 j 7, the Fuel Research Board w.is asked 
by the Board of Trade and other Government Depart- 
ments concerned to advise as to the most suitable com- 
position and quality of gas In January last the 
Board made its report, and this has since been 
the basis of negotiations between representatives of 
the Board of Tr^e, gas companies, and local nuthori- 
tl«. An agreement nas now been reached, and from 
a recent statement bv Sir A Geddes, in reply to a 
question In the House of Commons, a Bill will shorth 
be Introduced to give effect to the recommendations 
of the Fuel Research Board os modified bv the agree- 
*ment now arrived at The gas consumer will be 
charged for the potential thermal units supplied to 
him, the unit to be 100,000 British thermal units. 
The ga^ comoanies are to declare the calorific value 
of the gas they propose to suppiv, no fixed standard 
being laid down by Parliament, The British thermal 
units 'supplied arc to be calculated bv multiplying the 
number of cubic feet registered by the consumer's 
iikter bv the declared gross calorific value of the gas 

K ir cubic foot. (The original oroposal of the Fuel 
esearch Board is modified bv the introduction of the 
word “declared.") The calorific value of the gas is 
to be continuouslv measured and recorded As regards 
tho proportions of inert constituents allowable, the 
Board's original prooosal was a maximum of is per 
^t,, the gas companies claiming to be freed from 
aiiY restrictions in this direction The compromise 
now agreed noon states that the amount of inert con- 
stituents **hall not exceed ao per cent, for two \ears, 
18 per cent for the next two years, and is per cent 
afterwards The gas undertaking is to adjust, and 
\i need be to replace gratis, the burners iA consumers’ 
AopHances so that the gas delivered can be burned In 
these anpHaflces with safetv ond efficlencN. Tt will 
no doubt require some time for the consumer 10 
become accustomed to these changes and to be 
educated up to groso the meaning of the new unit, 
but. owing to the time reciulrcd to make the new 
Instalments and to adhist the mnsumer's qimlianres. 
It will probably be three or four years after the 
passing of tlw new Bill before gas is supplied over 
the whole country under the new eonejitions. 

Papg. A. PoWLBR, professor of asttophyslcs, ^oyal 
CoQeM pf Silence, South Kensingt^, hat been 
nwar^ a gold medal by the^ National .\cademy of 
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Spences, Wa^higton, in r a co g rikten of Idb 
eontribunons to as tr onomka! 


Pnor. A. W. Caostunr, j^esaor of c^ifiriiiinr ig 
the University of London <Ktng's CoUm). hap Man 
appdnted director of research to ^ mtish Cotton 
Industry Research Association. 

Norica is gl^ that appllcationi for grkota from 
the ChemicaT society Research Fund, made vipon, 
forms obtainable from the assistant sectary of Bw 
society, must be received on or before Monday, 
December i next. 

Thb Geological Survey of Great Britain and Museum 
of Practical Geology, Jermyn Street, S-W.i^ have 
been transfeired for administrative purposes from the 
Board of Education to the Department of Scientific 
and Industrial Research as from November i* Cor* 
respondence with reference to the work of the Survey 
should be addressed as heretofore to the Director of 
the Survey and Museum, Jermyn Street, S.W/1. 

At a general meeting of the members of the Royal 
Institution, held on Nwember 3, the special thanks 
of the members were returned to Mr. Richard Pearce 
for his donation of tool, to the fund for the promo* 
tion of experimental research at low temperatures; 
to Mr. Robert Mond for his ^ft of laboratory 
malcrlni; and to Sir Humphry Daw Rollcston for 
his gih of a drawing of Sir Ilumphry Davy's birth- 
place and a water-colour of his statue In the Market 
Place, Penxance 

At Universslv Colley, I^ndon, on Tuesday, tablets 
in memory of r..ord Lister were unveiled before a laiw 
and distinguished assembl> The Duke of Bedfora, 
who q>enra the proceedings, said that every dvillsed 
community realised the debt of gratitude it owed lo 
Lord Lister. Sir George Makins, president of the 
Royal College of Surgeons, unvcllra the tablet to be 
erected in l^niversih College Hospital, and Sir 
Joseph Thomson, president of the Roval Society, that 
to be erected in University College 

At th«^ anniversary meeting of the Minend^lcal 
Sodetv, held on November 4. the following officers 
and members of council were elected •—Prerident ; 
Sir William P. Beale, Bart. Vtte^Prestdenis t Prof. 
H. L Bowman and Mr A Hutchinson TreoMmeer: 
Dr J W. Evans General Secretary Dr G T. Prior 
Foreign Secretary Prof W W Watts. Editor of 
the Journal: Mr L J, Spencer. Ordinary Members 
of Council' Mr H F Collins, Mr. J- P. Dc Castrp, 
Prof. H Hilton, Mr. Arthur Russell, Dr. A- H<dmes, 
Miss M W. Porter, Mr. R H Rastall, Sir J, J. H. 
Tcall, Mr A, F Hallimond, Dr F H Hakh, Mr 
J A Howe, and Mr W Cnmobell Smith 

The meeting of the Physical Society of I«ondon on 
November 38 (at 5 pm. In the Imperial College of 
"^Science, South Kensington) is to be devoted to a dIS* 
cussion of the subject of lubrication. The plivsidil 
qualities of a good lubricant have for long eluded cap^ 
ture, and it is expected that the discusritm will at 
I least furnish a step towards the solution of the 
problem, and at the same time create a wider Intef^ 
in the subject. Amongst those who will take part 
are the tollowim; L. Archbutt, R, Moofitrofd 
' Deeley, W. B. Hardv, secretary R.S., P. W. liui* 
i chestdr.'^M M. Mardn, Prindpal Skinner, and 
T. E. Stanton. The m^ng is an topn Qne> atM BV 
who are infte^ted in the subject are mvlted to attMiiL 

Da. John BaowaLn haa investigate stpti 
) the peiipdkity of infiuecacgb^ldeotiM Ctipi 
{ speoimty the years he iltidi tbt^tha 
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Wtwttia tte «|Miin{c$ U thlrty^tjiree we^, ihpre i 
bnoK a iktiaMd epklamic when an epidemic is due in 
^the autumn {Lancsty November 8, p, 2 $$)^ With 
regard to the recent ^Idemict, from Jul^^ 13, 1018, to 
March t, the maximum points are separated 

by thtrty-^ree weeks; from March 1 to October 1, 
19191 is also thirty-three weeks. An epidemic is ttere- 
fore dup, but falls at an unsuitable season, and should 
thensfpm be small, and so far this ft the case On 
the same sequence the next epidemic should occur tn 
Januaiy or rrbruaiy of the new year ^ 

Lord Milnrr, Secretary of State for the Colonies, 
has appointed a Committee to consider the position of ( 
the miMlcal services of the various Colonies and 
Dependencies^ with the view of maintaining nnd in- 
creasing the suppW of candidates and of securing con- 
tentment within the service; and to consider whether 
the principle of assimilating the medical service of 
neighbouring Colonies may usefully be extended, and 
if so, how far and by what means The membm of 
the Committee are i—Slr Walter Egerton, K.C M G 
(chairman), Lt -Col Sir Harry Vemev, Bart., Sir 
Humphry D. Rolleston, K.C.B.,‘ Sir W. B Leishman, 1 
K*C.M G., Lt.-Col. Sir James Kingston Fowler, 
K.C.V.O,. Mr. T Hood, Mr. A. Fiddlan, and Mr 
J. E, W. Flood (secrctarv). 

Among the old mathematical uorlhles \cht> an* 
buried in the churches of the Citv of London is 
Nathgniel Torportey,* who was interred in the church 
of St. Alphage, London Wall, now being demolished 
Torporlcv, of whom there Is a sketch In the Die 
tlonarv of Nationnl Biography, was born in i<64, 
the same vear as Shakesoeare. Prom the Shrewsbury 
Grammar School he passed to Oxford, graduating in 
1584 from Christ Church and taking Holv Orders. 
It fs said that for some years he resided in Franco 
nnd was amanuensis to 'Francois Vleta ^fter his 
return to England he became one of the pensioners 
of Henry Perev, ibc ninth Earl of Northumberland, 
and, like his con^emooraries Harriott, Dc<>, Warner, 
and Alien, spent a part of bis life at Sion College 
Among his writings was one containing a rule for 
solving soheHcal triangles Torporley died at Sion 
Cdtege, and was burled on A^l 17, 16^3. The 
Church of St, Alohage was, we understand, destroyed 
in the Fire of I.ondon, 1666, but was aftoraanls 
rebuilt. 


Thx activities of the Royal Photographic Society 
naturally divide themselves Into two sections, nameh, 
the pictmal and generally illustrative and the sclentili*' 
and technical. We are very pleased to see that a few 
of the more energetic members arc taking the latter 
division In hand in order to develop it by extending 
its scope and encouraging sciennfic work. The 
*'Sclennflc and Technical Group ” consists already of 
137 members of the society, and it Is hooed that this 
number will soon bp largely augmented, 'fhe membeni 
of the group pey^e small additional subscription, the 
disposal of tbit fund being exclusively under the control 
of the administrative cojnmlttee of the group It Is 
bofM to be able to distribute among the members 
abstraets or translations of scientific communications 
nuNle to other societies or publications, as well at to 
amuiA for sdentlftc and tedmical lectures and papers 
Wyat Pht^ographlc Society has always been the 
most jmportanf photographic centre in this country, 
ml U hi to be hoped mt this new arrangement will 
bi, 4 meiHetics% pur«ucd» and that it will lead to a . 
jMov Increased interest being taken tn the science 

^tkftannust^councP mestifl&jpf the National Union 

pi 4|wntijlk Workers was t^on Saturday, Novem- 
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her 8, at the Imperial College Union, South Kensing** 
ton, and was attended by delegates from nine branches. 
The chair was taken by the retiring president. Dr, 
O. L. Brady, and the chief business was the adoptkm 
of the annual report and of the rules, and the election 
of olBrers and executive committee for the ensuing 
year. Dr, J, W* Evans was elected president, Dr. 
Norman Campbell treasurer, and Mr. Eric Slnkinsoo 
sff.rrtan.^ At the dinner which followed, Dr. Evans, 
who presided, expressed the hope that the union, in 
company with such other bodies as the British Asso- 
ciation and the British Science Guild, would do great 
things for science Sir Ronald Ross replying to the 
toast of “The Guests," thought there were three 
points for which the union might prt ss *—*(1) Better 
payment for newly qualified men, including the modi- 
fication of the present system of research nssUtant- 
■hip4; (3) pensions on a transferable basis for staffs 
of universities and other Institutions; and (3) pay- 
ment foi advice given to Government and municipal 
bodies, whith frequently did not even give travelling 
allowances. The union should .ilso press for public 
recognition and awordb for inventions 


In an able and vtrv valuable summaj^ of the 
mamtnaU in the Mi Ibourne Zoological Park, Dr. 
W H. D. Le Souef, the director, contrives to give a 
lively descriotfon of all the more important indigenous 
mnmm.ds of \ustralia As might have been exited, 
ho adds some very interesting facts to what is known 
of the life-histories of these animats. Throughout he 
IS ionstailtlv insisting on the need for legislation to 
stay the work of the exterminator. Over vast tracts 
of country some species have become absolutely wiped 
out. It IS not a little disconcerting indeed to learn 
that the skins of wallabies and kangaroob are ex- 
ported bv the hundred thousand, for this means that 
vetted interests arc sure to beget strenuous opposidon 
to the proposal which has b^n made to frame pro* 
tective measures to secure the suiaivsl of at least a 
remnant of this remarkable fauna But W« trust this 
ieglsiation will be sncedlh effected, or It will come too 
late. An additional toll upon this fauna Is^ levied by 
the dogs, foxes, and cats which have been intro^c«l 
bv settlers, and in many cases have become feral. 
This memoir, which is illustrated by a number of venr 
beautiful ohotogr.iphs, is issued by the New York 
Zoological Society 


The Journal of Jnduift Botany, the first number of 
which appeared In September, has been started under 
the editirThip of Mr P F. Fvfon, of the 
College, Madras, to orovlde a merins of publlshkig 
botanical work done in India which wwld not 
naturaUy find a home /he existing 
journals of that country. In addition to orifunai 
papers It is propped to publi.h abstracts and revtj ^ 
of papers uhleh appear In other journal. 
npS for help to Indian botanwtt to make tto 
journal, which ulll appear n»o"»hlv. a suc^. TM 
present Iwue contains a shwt paper bv L. ^ KMW 
on the dimorphic kmale flower of Smif* 

a common tropical «ced belonging to Jhe fwHy 
Euphorblttce*, which «rows ovw of IiMta M 

a weed on waste ground. The lateral fmale flowers 
resemble those of RIdnus (Castor Oil) and t^ 
Euphorblace* generally, but the 
the eolte has one in place ®t*hree camels* and 
develops one seed, which also dlfiw sll^w fa ^ 
and structure from *e 

alves a systematic account of tiw Myaopmeea^ or 
Mue.g«en algM of Lahore, which ocw 
the war In dralna and watcrcour^, aiHfidal fa>^ 
ditdtes, and on moist f^^nd and tree-trMnla. Tto 
itiidv of this gmup has Mtherto teen nmectad In 
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India. The author detcribes about twenty «pede« U .obtaiaed frooi Shoal Lake, with ait aeek ot toy 
which occur commonly, and othert are occaalooaliy aquare mllet, and a catchment baalA of 360 
met with. L, J. Sedgwick diicusace the divdngulsh- nulef, %rhidi la connected with the larger pipanae of 
Ing features of aome cloady allied apeciea of the ijenua 1400 aquare tnilea known aa the Labe of the Wooda. 
Ai^lcarpua f Leguminosse) ; and P. F. Fyaon and It ii deacribed aa aoft and excellent in qui^tys the 
M. Balaaubrahmanyam deacribe the growth and root- chlorine content la three parta milUoa. Tm d{a* 
structure of the strandgrass, .sptntfex squarroiw, as 1 tance convmed is q6 | miles. Of this 77! mllea la 
a factor in the marine strand vegetation of Madras. I cut-and-cover work, with culvertt vai^ng from 

10 ft. $ in. b} ^ft. to 6 ft. 5 in. by 5 ft. 5 In. There 
Thb recent work of the French in Morocco under arc 7 miles of river siphons and oi mhea of re* 
the direction of Gen. Lyaute^ is described in detal! inforced concrete pressure pipe. Tna dHattlbudntf 
^ M. A. de Tarde in a well-illustra^ article in the mains In the city of Winnipeg consist of milet of 
Geographical Review for Julv (vol, vUi., No. 1). Gen. 48-in. concrete pipe. The work was commenced in 
Lyautey has not staved his hand during the wat, but 1913, and estimate to cost just above a,6oo,oool. 
has continued a policy of reconstiuction on a b6ld 

scale, building roads, railways, and harbours, improv- t Mr. F. W. Ciipford, librarian to the Chemical 
ing agriculture, and multlplving schools, hospitals, and ' Society, contributes to the Library Assoaation Record 
aoministrative buildifigs. The growth of European I for Au^st an article on “1 he Library of the Chemical 
population in the larger town Is not to be allowM to Society : A Record of a Recent Attempt at Co^t^iera* 
crush the native town, nor is the European quarter tion.” The Chemical Society has always aimed at 
to form part of the old town. All European towns including in its library every book and perlodlpl that 
are to be sq>arated from native towns by a strip of might help its fellows in their work. During the 
ground, on which no building is allowed. The task of 1 war this library has been of the greatest assistance to 
planning the European towns has been entrusti^d to the nation, since it was found to contain most of the 
competent architects and engineers under the direc- 1 important works of foreign origin which Government 
tion of M Prost, who recently drew up plans for the Departments and manufacturers wished to consult- 
extenslon of Antwero. The plans for Casablanca, the This increased use of the books impressed upon the 
chief port, Rabat, Fez, Marrakesh, and Meknes are , librarj committee the importance of further extension 
now comnlrte sn the technical direction* The council therefore in- 

vited a number of kindred societies to co-operate with 
At the first meeting of the new so«.«*ion of the jt in extending the technical equipment of the library 
Institution of Petroleum Technologists, held on by appointing representatives on tW library committee 
October ai, a paper was read by^Mr A. Philip on and by giving financial assistance for the purchase of 
*'Some Laboratoiy Tests on Mineral Oils*’ The b^ks Tlie members of the societies thus co-operating 
author referred at length to the imminent need for are able to use the library on the same terms as 
the standardisation of tests and methods in petroleum fellows The invitation has been accepted by the 
analysis, and considered that it would not be feasible Association of British Chemical Manufacturers, the 
to prepare and drculate standard material of known Biochemical Sodcly, the Faraday Sodety, the Insti- 
composition. lie therefore urged the verv detailed tutc of Chemistry, the Society of Chemic^ Industry, 
description of ocoocduie, so that it would bo possible the Safety of Dyers and Colourists, and the Society 
for a reasonably accurate repetition of results to be of Public Analysts. This form of co-operation might 
•obtained from chemists working in different labora.* perhaps be adopted with advantage by othtr Ubrafies 
torics. The sampling of oils was described minutely devoted to special branches of knowledge, 
as practised at Portsmouth, and great emphasis was _ ^ ^ ^ 

laid on this all-important preliminary opeiation The Messrs. George Bell and 5 ^, Ltd., announce co- 
author then dealt sdth the distillation of crude oils, “The Physiology of Vision: With Spadal Reference 
and described a novel experimental still of very con- to Colour-blindness,” Dr. F. W. Mridge-ureenj 
siderable merit and ingenuity, dt slgnM to minimise “ Practical Biological Chemistry, ’ ^rtrand a^ 
the time occupied in the determination of the light Thomas, translated by Capt. H. A. Colwell; “An 
oils and water-content of a given material. Tabular Introduction to the Study of Vector An^ws, Pi^. 
matter illustrated the application of the method, and Weatherburn; “ Nomograph>,’| Dr- S. Brodet- 

rcsults were given of the analysis of the Hardstoft «ky; “Differential Equations and their Applicab^i,^ 
oil. Methods of determining the vapour pressure of I^*”' Pioggio; and “Inte^ediate Ch«niftry, Piw. 
petrol, calorific value, moisture, and flash-point were A. Smith. Tlie same publishers have in pramticn 
criticised, and the procure adopt^ in the lecturer’s “ Rocent Investigations in Fluoreaoenre and Rektad 
laboratory was detailed. It was shown that the Phenomena,” Ptof, R. W. Wood; “A of 

point of a fuel oil was liable to an experimental error 1 Zoolo^,” Prof. C. H. O’l^oghue ; and "Physics : 

of nearly 5 per cent., whilst If the oil was wet the dis- An fntormediate Course, Dr. A. O. Raokkis. 

crepanrtes were very much more serious. Inconsequence Messrs. /. M. Dent ana Sons, Ltd,, are al^t to 

a consWeraMe tolerance should be aUowed in spocifica- publish a portfolio of twent]Mour coloured “Na^ 
Bona. A dlKUsrion followed, in which Sir lliomas Studica" by E. J. Detmolf The isfu« will be 
Hdland, Prof. Brame, and Dr. Ormandy made refer- to 500^ sets, each of w^ch wOT be numbn^ and 
ence to the sublect of standardisation, whilst Dr. accompanied by a oerhfirate sighed by the artm* 
Dunstan, Mr. Mitchell, ond Mr. Lomax brought for- Messrs. Longmans and Co. have in the 
ward criticisms of the vari^ methods detailH In appearance nextvear vol. 1 . of tlu treatise on * 
the paper. Inoq^nlc and Theoretical Chan^tiy/’ In six 

upo^hich Dr* J. W. Mellor has beerf wdrkiafW 
Thx Engineer for October 24 contains a description the past twelve years. They also announce “A 
of the recently completed undertaking for the supply Manual of Practicat Anatomy/’ 3 vols. (vq|. L, The 
of water to Greater Winnipeg. The Quantity ren- Extremities: vol. 11 ., The Head aod mA 

dered avaUaWe amounts to 85,000,000 galiona per day, vol. IUm she Thorax and Abdom%0» Fr(^*T«] 
which shfrall suffice for the needs of the dty for Walmst^: “Structural Steelwork,’* K vMt{ 
eosne time^ % come, as the piesent number of In* **A Flrsb*Year Physies for hmiof Technical Schoob,*^ 
haMtanta is^fy aonw quarter of a milKon, and tiie G. W- Fantob’; and "U|r*to Sa^ .Bdtsdnf A, 
consumption 44 gallons per head per dav The water Survey of tiie Social and BoOnondc DciMaKMnsqe oC 
HO. 2611, VOL. 104! 
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tiM pMpb of Endbnd from Eorliett Times to the 
Norman Gomnuitf^ N. Ault. The new Uet of M«ms. 
^§9fg0 RoiuUdgB and Sons, Ltd*, and Kegan Paul 
and Co.« LM.t includw : — **Tho ^lal Malodies: 
Tuberculo^tf SyplilUs, Alcoholism, Sterility,’* Dr. J. 
Hdrioourt» tranmted, with a final chapter, by B. 
Miall; ’’Agriculture and the Farming Buiiiness/* 
O. H. Benton and G. H. BetU; “Wonders of Insect 
Life*” I. H. Crabtree; “Germination,” A E. Baines; 
and “Bakery Machineiy,” A. W. Math\s; “The Clo}- 
working Induttrfet,” A. B. Searle; “Direct-current 
Dynamos and Motors,” Prof. W. B. Griffith; “Elec- 
tric Cooking and Heating,” W. A. Gillott; “En- 
gineering Instruments ana Meters,” E. A. Griffiths; 
“Manumeture and Installation of Electric Cables,” 
C. J. Beaver; “Reproduction and Utilisation of 
Sound,” H, O. Merriman; “The Turbo-AUernator,” 
Dr. S/F. Barclay; and “The Utilisation of Natural 

* Powers,” B. L. Burne (in Roulledgc’s Industrial 
Supremacy Books). 

Arrangements have been complrtcd for the amal- 
gamation of the business carried on by Mr. Robt. W. 
Paul at New Southgate, London, with the Cambridgf' 
Scientific Instrument Co., Ltd. Mr. Paul will join 
the board of directors, and the manufacture of instru- 
ments will be continuod both at Cambridgo and at 
New* Southgate. On January 1, 1920, tht' name of 
the company will be altered to the Cambridge and 
Paul Instrument Co., Ltd., and as soon as possible 
the head office and showromns will be transferred to 

London. 

« 

Tiir South-Eastern Union of Scientific Societies was 
established in i8g6, and includes more than seventy 
affiliated societies. A corre^ndent writes to point 
out that the union was omitted from the list ^ivon 

* last week. The list was not intended, however, to 
include unions or federations of societies, but rather 
individual societies which meet periodically throughout 
the >ear. 

OUR ASTRONOMICAL COLUMN. 

The Leonid MsTEORS.^Xhough no special display 
of these objects is to bo expect^ this year, tho sky 
should be vigilantly watch^ on the nights from 
November 13 to 16, and particularly during the hours 
following midnight. The moon will be at the last 
quarter on November 14, being visible in the 
morning hours, but her light will be feeble and cannot 
matmiaTly interfere with the aspect of the shower. 
The radiant Mint In Leo does not rite until about 
ro.ao p.m. If any of the usual bright, streaking 
metoors are observed from this svstem, their apparent 
amemgst the stars should be carefully recorded. 
Tnm is np doubt, from the observations obtained in 
past yearSi that the stream of November Leonids is 
continuous in all sections of the orbit, and that there 
are considerable differences in the apparent strength 
of the shower wltoibssed from year to y^ar. The 
maaJmum may be expected on the morning of 
Noveflfber 15 or 16. 

The riiower of meteors cdnnected with Bielu's comot 
Is due to return a few nights later than the T^eonids, 
addt ka the moon will then have waned to the crescent 
observations may be favourably made should 
the' atmosphere be sultaMe and free fiom the clouds 
and so common to our climate at this season of 
the year. 

In Qnpw or Hcuuu Stars in Oriok.— There has ] 
for long baen a natural cariosity to find the distance 
weat nebula ki Orion.. The problem became 
Vhen !t whs that the group of 

wkm am waa prbbably conm^ adtn the nebula, 
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as appeared both by their configuration and by Mentity 
of radial motion (about + 2a km./sec.). Dr. Bwgstrano^ 
of Upsafa, has published (Nova Acta Reg. Soc. Sdent 
Upsal , ser. iv., vd, v,, No. a) an attempt to find this 
distance. First, he made a careful re-examination of 
proper motions in order to find the rate of closing in 
on SOrionit, owing to increasing distance frem ut; 
ho found for the parallax 00044^, with probable efror 
0-0049*. The second method was based on the 
assumption that the scattering of individual f*roper 
motions is comparable with that of the radid velod- 
lies; he thus obtained 00076', with pt^able error 
Ic&s than 0002'. It will be seen that the two deter- 
minations arc of the same order of magnitude, and 
are also comparable with some other values; thus 
Dr. Charilcr, in his memoir on the B stars, gave 
figures for the Orion group of which the mean Is 
00118*, and Prof, Kapteyn by another method found 
00058'. Also four of the stars are binaries, and the 
mean of their hypothetical parallaxes, as given by 
Messrs. Hertzsprung and Stebbins, is 00078'. 

From the large area that the group covers In the 
sky there is reason to expect a coi responding range 
in the individual distances. Hence we may look on 
the various determinations as satisfactorily accordant# 
and conclude that in putting the distance of the 
nebula as 400 light-years wc arc not very far from the 
truth. 

The Secular Acceleration of the Moon.— In a 
recent paper Mr. Nevill claimed to have shown that 
the observations of the last three centuries prove that 
the acceleration does not differ from its theoretical 
value. Prof. E. W. Drown, in the Proceedings of 
the Royal Society (Series A, vol. xcvl ), shows that, 
by making suitable changes In initial longitude and 
mean motion, a change as great as 5-4' In the 
acceleration will make changes in the lonf^tude that 
are less than 1-6' for the whole interval between 1620 
and 1950. 'Quantities so small as this cannot be 
evaluated from the observations, so long as the large 
inequality with period of the order of three centuries 
remains unexplained by theory Hence, apparently, 
the ancient eclipses, unsatisfactory as the records of 
them are, supply the only material available for deter- 
mination of tne acceleration. 

THE GLASS RESEARCH ASSOCIATION. 

I T U now widely known that among the industries 
which have been profoundly influinced by the war 
the glass and glassware industry of the United King- 
dom occupies a foremost place. Not only have the 
pre-war products of this industry, as they existed 
in this country before the war, been found essential 
for a wide range of national purposes during war- 
time, but the necessity has also been forcibly realised 
of creating certain special soctionb of this industry, 
previously non-existent in the country, to supply glass 
and glassware, glass instruments, and glass apparatus 
directly necess.'iry for the prosecution of the war, as 
well as similar articles equally vital as being Indis- 
pensable for the efficient operation of other Industries. 
The Importance of the glass Industry to the economic 
life of the nation is to be measured largely by lu 
effect upon, and indispensablUty to, other industries. 
This has been fully recognised by the Government In 
the inclusion of scientific glassware and illuminating 
glassware, as well as optical glass, In the schedule of 
unstable “key" industries. 

But the revotutkHiisiftf effect of the war upon the 
glass Indust^ Is fiot ai^ manifest In the creaBon 
of these “key ” sections which previously were mono- 
polised by Germany and Austria, whose glass manu- 
facturers had attained great strength andT reputatioa, 
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a(Kl C6rUinly dominated the tnarkete of the worlds or , obtain sadi^toiy qualltyt And hhw much <|epeiida 
even in the reeusdtatton of other eecdons the < upon the high degree of Mwvidual ddU la dm wbrfe^y 
ao-caJled '*ilint ” glau aectlone) of the industry, which, ( engaf^ in ^aae tube-drawing. The Glas* 
though long ettaoiiahed In thie country, were ri^dlv Aeiodation wHt not rest satMed until, by securing 
declining as the result of unfair foreign cnnpetftloA. the concentration of engineering genhiS upon tills 
The feature even more significant Uuin either of these, problem, glass tubing can be turned out with dtm«ri* 
and the ground of the future hope that a stable and sional accuracy comparable with that secured in pro* 
prosperous British glass Industiy will be firmly estab- ducing tubing of brass or other metalsL and at the 
iish^ is the shedding of the ola spirit of isolation and same time possessing such specific mmtcsl and 
exclusiveness which possessed the manufacturers of physical prop^ties as are necessary for workabilitv Id 
this country. Invanaoly in each wmles there existed the blow.lamp. This problem afi^ts vitally a whole 
a policy of secrecy, together with an unwarranted section of m Industry- the lamp-blowm scientific 

satUfaction with old-fashioned rule-of-thumb manu- glassware section — for glass tubing is the raw materiaf 
factoring Ideas and an absence of scientific method, of this section, and the problems involved In maldng 
This inevitably resulted in Inablbty to organise foi many precise and Imoortont instruments (e.g. butyro* 
production upon progressive modern lines.^ During the meters, clinical and other thermometers, hydrometers, 
war there hab been a wonderful awakening to the new etc ) arc nearly all solved when the pro^r tubing can 
possibilities of giasb production in this country, and be nccuratelv and consistently produced, 
there Is now happily evidenced among the manufac- There are at the present time approximately four 
turors a new bpirlt of co-operation combined with an hundred firms enc'agra in ulass and glassware manu- 
enthusiasm for investigation and research, and a farturc in the United Klni?dom, emplovlng about 

desire to adopt new methods and equipment involving j;o,ooo workers It is anticipated that the research 
the scientific control of manufacturi^ operations. Work of the association will commence In earnest at 

The establishment of the Glass Research .\ssocta. the beginning of next \car. Before that date the 

tion, which after nearly twelve months' spade-work I round! of the association hopes that everv one of these 
by an earnest provisional committee w as launched on ^ four hundred firms will have nontled for memborsmo 
its career on October 14 at the first general meeting The report of the provisional committee to ttifr 

held at the Institute of Chemistry, when the first general meeting on Odober 14 showed that a membet- 

coundl of the associati^ was elected, well illustrates ship of 107 had already been reached ; that a promise 
the changed aspect which the industry has assumed, h-id been secured from the Committee of the Privv 
This association has been formed on the lines ap- Council for Scientific nnd Industrial Research to pav 

g raved by the Department of Sdentific and Industrial | to the association a total grant aot exceeding ye.oaof. 
Lesearch for the encouragement of research During 1 within a period of five \ears on condition that during 
the next five >ears the association will expend least this period members of the association contribute an 
ioo,oool. upon insestigatlons into the many problems aggregate sum of not less than <qpoZ. per annum in 
ofjtflass and glassware manufacture. suhscriptions. The financial statement also revealed 

There is a vast and difficult held to cover, as will that towards this sum of <oool. per annum promises 
appear from the consideration of the following groups from the loy members had reached 46€sL xim. (sub- 
of main problems to be attacked .-'•Chemical and 1 scnptlons from members are on a voluntary basis 
physical properties of glasses; fuels, refractories, fur- 1 from toI to loooZ per annum, according to abllitv to 
naoes, treatment of glass-making materials, glass- < pav), and in addition to this, the association had 
founding, temperature measurement and control; received a handsome donation of toool. from a well- 
glassware-forming operations (hand and mechanical), known firm of glass manufacturers 
glassware-making machinery; annealing, lamp-blown In addressing this first general meeting of the Glass 
work, and other finishing (^rations; design, lay- Research ^s80cinlion, Sir Frank Hesth, SerretArv of 
out, and equipment of glass factories, and scientlnc the Dennrtment of Scientific and Industrial Research, 
methods of slonng, packing, and transit These are but who^with his colleagues has rendered Invaluable asslat- 
the general problems. When they are considered In rcia- 1 ance to the promoters of the association, congratulated 
tlon to the enormous varieties of types of glass articles, the members unon having brought tor^ether In this 
from common bottles* food and leverage containers, scheme of ro-oner0ti\e research such diverse serHons 
chemical and medical bottles, on one hand, to the of n complex industry, and also unon the oartleulariy 
elaborate products of the lamo^lown glassware bench- high financial rontribotion secured from the Govern- 
worker (s.g. condensers, gas-analysis apparatus, ther- ment, due to the inriusion of unstable “ kev " industry 
mometers, artificial eyes, X-rav tubes, syringes, etc.) s#^tions of the glass Industry, and the recognition 
on the other; from window^-glass and plate glass to that, in snlte of the great things already accomnliihed 
beakers, flosks* and accurately calibrate and in the production of these special types of gtasaware. 
graduated glassware; from tumblers and the | an enormous amount of research and exnerimentat 
numerous domestic and fancy articles of glassware In work is still necessary to place these sections on a 
common use to electric lamps, mlners'-lamp glasses,^ firm foundation. * 

and a host of articles essential for Illuminating pur-'* Referring to various phases of the future ,artlyltie* 
poMS; and, iq addition, the varieties of spedal glasses of the GIsm Resenrrh Assoriation, Sir Frank HeiMt 
requm for scientific instruments* for decorative pur- su«*gested that existing facilities such as^ those ovOll- 
poset, for machlneiy, and for building, it is easy to t able at the National Phvsical Laboratory and the 
realise that the problems are not lacking in number, Sheffield Untversitv Department of Glass Techimtogy 
variety, or fascination. should be used to the utmost, at anv rate fn the tffftfid 

To consider only one problem for a moment : the stages; that a bureau of Information fhouM hg eetab* 
manufacture of glass tubing. All scientific workers UShed; and that verv careful efforts shouVI be mads 
understand the essential Importance of being able to to obtain the right directar of research. The fmoorC*' 
obtain varieties of glass tubing haring dsfinitc anre of his being able to win the best ftem MS rw* 
dunnical and physka] propertiss, airi at the same time search srprkers jby ** team-work ” was mehrioned fia 
sadsfykig stipulated degrees of dimensional accuracy this connection the coundt of the inpolatfoil wkbftB 
wHMn natrow limits. Few realise the ^tormdus dim- it to be sridefv known amongst sriSmtIllo wdrikm 
ouMss Involved In the production of such tubing, tbe that ft ft anxious to thst ths hast A'ndftM 

wasta^ caused by the caraful seleetlon necessary to sdentWe brabis and aMtl^ •hAll be j^evatad tq tjfti 
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|Mb$emf of tbi» Uuluytry. There oui be no doubt ae 
urn iValue of the onportunify o&ered for research, 
attraotlvenese of nie subjects for investigation, 
«M the huge diflicu fries to be surmounted. The Ideal 
4 hoelor for this association is not an Individual re- 
aeaidi worker whose glorv is to work in splendid 
isobrion, but is he who will bring expert knowledge 
of the methods of sdentiftc research to bear upon 
these eomideK problems, who possesses such Mr- 
eonahty as to attract promising young research workers 
to his side, and who is also on administrator qualified 
to secure the carrying on of a larM volume of research 
work along a broad front touching the varimis sec- 
tional interests concerned, and to co-ordinate the 
efforts being made through the various laboratorie<t, 
institutions, and works to which specific research and 
experimental work will be allotted 
In * an advertisement which has appeared for a 
director of research a lower limit to the salary has 
been mentioned, but it ma> hero be stited that thr 
council Intends to pay a salarv commensurate with tlu 
qualiBcations of the candidate selected to fill the office, 
and it will be vcfy considerably higher than the figure 
mentioned If the council can obtain its ideal director 
There are brillhnt opportunities in this Field of 
sdenrific investigation for the chemist, the ph><»!cist, 
and the engineer. Glass engineering in particular is 
hi its Infancy In this country, and the modern problems 
of glass manufacture are rapidly resolving tnemselvos 
Into those to be sohed mainly by the highly trained 
engineer who specialises In the study of glass-making 
processes. 

The Glass Research Association is an earnest effort 
to carry out co-operative research on an extensive scale 
for an industry of prime national importance, and it 
, has been launched with great promise. Ev<r\ thing 
now depends upon the support of the whole inousin 
and upon the calibre of the scientific workers who will 
underuJee the investigations. 

It is not too much to hope that the present member- 
ship win soon be doubled, and that scientific ability 
and genius of the highest order will be found to 
energise this great undertaking and ensure its success 

Bdward Mwen 


THE TOBACCO BEETLE. 

OULLETIN Na 737 of the United States Depart- 
^ ment of Agriculture, published last March, has 
for its subject ‘^The Tobacco Beetle : An Important 
Past in Tobacco Products,*’ and on reading what Its 
writer, Mr. G. H. Runner, has to sav about the pest, 
one is almost tempted to believe that the ** precious 
herhe ** is fitted for nothing so much as the breeding 
of maggots. At any rate, Mr. Runner makes It quite 
dear that tcibacco at every stage of its manufacture, 
from the dried leaf up to the finished product, is a 
most attractive diet 'for the grub or larva, and that 
the conditions under which the leaf is usually 
nfanufaetured and stored are almost Ideal for the 
dWdtMmient and reproduction of the beetle What a 
pity King James dkl not kpow all this when he wrote 
ate “Comiterblasta/’ and was led In irony to exclaim, 
omnipotent power of tobacco! ” But the tobacco 
beelJe; HrricoffU, was probably altogether 

in his days, and^even now Is not at all 
«QimK»iln England. It cannot withstand exposure to 
O rt mme told for any great length of time, and thrives 
SdfitetlmM r^rodudng at the unusual rate of 
more generationa each year, where a warm, 
temperature, a motet atmo^here. and sult- 
^ 4 lor Bte grub occur iMatber. That U whv 

tt Mtier known {n*&aeflca, espedallv in 

t^ tNtf^ ^berderfng on the Giuf^ Memoo, than it is , 
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in this countiy. it is well known also In India and 
the islands of the Far East. 

Here in England the tobacco beetle Is an imported 
medes. only occasionally met with, though some- 
times in vtty large numbers, as was the case not 
many years ago when It swarmed In the warehouses 
around one of the London dodcs, whither It had come 
In a cargo of turmeric from India. Its lanne fM, 
like those of the common “biscuit weevil '* or “drug- 
store beetle,” Stiodtepa pantcea, which belongs to the 
same family, on almost every kind of dried product of 
vegetable odgln. Hence the beetle is almost as much 
at nome with the druggist and the grocer as it Is with 
the tobacconist. Tobacco, however, except In ^ 
green or growing state, which it docs not touch, 
appears to be its pHndpal food, and, according to Mr. 
Runner, It selects the higher grades of leaf, dgar, and 
dgarette in preference to those of inferior quality. 

Methods to be taken for the destruction or control 
of the little pest, and various experiments and tHds 
made with that object in view, are described at some 
length in the bulletin, which contains as well a full 
account of the whole life-history of the Insect Illus- 
trated by fibres, some of which are particularly well 
done, and there is also a list of special memoirs and 
other papers relating to the subject The bulletin, 
therefore, although apparently prepared more especially 
for the benefit of the tobacco manufacturer and dealer, 
will be of considerable value to the practical entomo- 
logist, and ought, indeed, to have some interest also 
for every true lover of the weed 

THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION H 

ANTHROPOl OO) 

Opi-NiNtf Addrfss bv Prof Arthur Kbuh, M D,, 

LL D., F R.S , PRhStDKST OF TUP SicriON. 

The Dtfferent$atton of Mankind \nU> Racial lypes. 

For a brief half-hour I am to irv to engage your 
attention on a matter ^ hich has exut^ tM Interest 
of thoughtful minds from ancient times — problem 
of how mankind has been demarcated into types so 
diverse as the Negro, the Mongol, and the Caucasian 
or European. For many a day the Mosaic explana- 
tion— the tower of Babel theorv was regarded as a 
sufficient solution of this difficult problem. In 
these times most of us have ad(^ted an explanation 
which diifers in many respects from that put forwanl 
in the book of Genesis, Noah disappears from our 
theory and it replaced in the dim distance of time 
by a “common ancestral stock ” Our story now 
commences, not at the close of an hiitorical flood, but 
at the end of a geological epoch so distant from us 
that we cannot compute its date with any degree of 
accuracy. Shem, Ham, and Japheth, the reputed 
ancestors of the three great racial stocks of modem 
times— the white, black, and yellow distinctive types 
of mankind— have also disappeared from our ipeaita- 
tions; we no longer look out on the world and 
believe that the patterns which stud the variegated 
carpet of humanity were all woven at the same time; 
some of the patterns, we believe, are of andent date 
and have retained manv of the features ariiich marked 
the “common ancestral ” design; others are of more 
recent date, having the ancient pattern altered in 
many of Its details. We have cMied In, as Darwin 
has taught us, the whole maddnefy of evolution— 
struggle for existence, survival of the fittest, spon- 
taneous origin of structural vUiationii the inherit- 
ance of such vaHat!on*--ai the loom hjf which Natttre 
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faMons her blologicai patterns. We have replaced 
the creative finger by the evoludonarv nlochine, but 
no one la more consdoue of the UmluHons of diet 
machine than the student of human races. We are 
all familiar with the features of that racial human 
type which clusters round the heart of Africa; we 
recognise the Negro at a glanre by his black, shining^ 
fmlilm skin, his crisp milr, his flattened nose, his 
widdy opened dark eyes, his heavily moulded lips, his 
gtesnring teeth and strong jaws. He has a carriage 
and proportion of body of his own ; he has his 
peculiar quality of voice and action of brain He Is, 
even to the unpractised e>e, clearly different from the 
Mongolian native of North-Eastern Asia; the skin, 
the hair, the eves, the quality of brain and voice, the 
caniitfe of bodv and proportion of limb to body pick 
out the Mongol as a sharply differentiated human 
tm. Different from either of these is the native of 
C^tral Europe— the Arvan or Caucasian tvpe cf 
man; we knoa hint bv the paleness of his skin and 
by his fadal features — particularly his narrow, pro- 
minent nose and thin lips. We are so accustomed to 
the prominence of the Caucasian nose that only a 
Mongo] or Negro can appreciate its singularity in*our 
Aryan ised world. When we ask how these three 
types — the European, Chinaman, and Negro- came 
by their distinctive features, we find that our evolu- 
tionary machine is defective; the processes of n<itural 
and of sexual selection will preserve and exagi^crate 
traits of body and of mind, but thev cannot produce 
that Comdex of features which marks off one racial 
type from another Natuie has at her command 
some secret mechanism bv which she works out her 
new patterns in the bodies of man and beast 4 
mechanism of which we were almost ignoianl In 
Darwin's da\. but which we ase now beginning to 
perceive and dimU understand It is the boaiing of 
this nwitive or morphogenetic mechanism on the 
evolution of the modern races of mankind which I 
proDoae to make iht subject of mv address 
Hid awiv in various i^rts of the human frame U 
m series of more or less obscure bodies or glands, five 
In pun&ber, which, in recent times, wc have come to 
recognise as parts of the machinery which regulate 
die growth of the body fbey form merely a fi action 
of the brnlv— not more than 1 / 180th part of it: a 
man might pack the enlire series in his watch-pocket 
The modem medical student it familiar with each 
one of them — the pituitary bod\, about the si/e of a 
ripe cherrv, attached to the base of the brain and 
cradled In the floor of the skull ; the pineal dand, 
also situated in the brain, and in point of si/e but 
little larger than a wheat-grain; the thyroid in the 
neck, set astride the windpipe, forms a more bulky 
mass; the two suprairnol bodies situated In the bellv, 
cqpoing the kidne>s. and the interstitial niandt em- 
bedded within the substance of the testicle and ovnrv, 
tomnlete the list The modem physician is also 
familiar with the fact that the growth of the bodv 
may be retarded, accelerated, or ccmipletclv altered 
if one or more of these glands become the scat of 
Injury or of a functional disorder. It is thirtv-three 
years now sin^ first one woman and then another 
came to Dr Pierre Marie in Paris seeking relief from 
a persistent headache, and mentioning incidentallv 
that their -faces, bodies, hands, and feet had aftered 
|o much in recent years that their best-knbwn friends 
to recognise them. That incident mariced the 
ronpmencement of our knowIediQQ of the pituUarv 
gland as an intrinsic part of the mnchfnerv which 
rotates 4ie shaping of qur bodies and features. Dr. 
Marie named the condition acrotnegoh. Since then 
hundreds of men and wemen showing symptoms 
rimOar to those of Dr, Maria's patients have been 
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aeen and diagnoaed, amjt in every inatanoe sriim thSj 
acromegalic changes were typical and tnarhad tbMw 
hos been found a definite etu^ement or tumoU/ of 
the pituitary bodv. The practliwd eye recogntied m 
full-blown concHdon of acromegaly at a psneet 
characteristic are the features of the sufferers. Najt 
we walk along the streets we can note slight degrees 
of it— degrees which fall far short of m border« 
line of disease; we note that It may give Hiarac-' 
tcHstlc traits to a whole family — a family marked bv 
what may be named an acromegalic taint. The 
pituitary gland Is also concerned in another disturb- 
ance of growth — giantism. In every case where n 
young lad has shot up, during his late ''teens," Into 
a lai^v man of seven feet or more — has become a 
giant -it has been found that his pituitai^ gland was 
the site of a disordered enlargement The pituitarA 
IS part of the mechanism, which regulates oui statun*, 
and stature is a racial characteristic. The giant is 
usudllv acromegalic .is well as tall, but the tao condi- 
tions need not 1^ combined ; a young lad may undergo 
the bodilv changes which characterise acromegalv and 
vet not become abnormallv tall, or he may become — 
although this is rarely the case— a giant in stature 
and ^et mu\ not assume acromegalic features. Thete 
IS a third condition of disordereo growth in which the 
pttuitar\ is conceincd-— one in which the length of the 
limbs I'' disproportionately increased — in whkdi th^ 
sexUal system and nil the secondary sexual characters 
of bodv and mind either fail to deveh^ or disappear — 
where fat ti'nds to be deposited on the,bodyi pac- 
ticuldriv cner the buttocks and thighs- where, in 
brief, «i eunuchoid condition of body develops In 
all these threi londitions we seem to be dealing 
with a disordered and exaggerated action of thi 
pituitm gland; there must be conditions of an 
opposite kind whire the functions of the pituitary are 
disordered and reduted. A number of cases of 
dwaifiun have been recorded where bo>s or girls 
retained their boyhood or girlhood throughout life, 
apparently betausi* their pituitary gland had been 
invaded and partly destroyed by tumours We shall 
see that dwarfism may lesult also from a failure of 
the thyroid glana On the evidence at our disposal, 
evidente which is being rapidly augmented, we are 
justified in regarding the pituitary gland as one of 
the principal pinions in the machinery which reflates 
the growth of the human body and is directly con- 
cerned in determining stature, cast of features, -tex- 
ture of skin, and character of hair— all of them marks 
of race When wc compare the three diicf racial 
types of humanity- the Negro, the Mongol, and the 
Caucasian or European -we can recognise in the last- 
named a gi enter predominance of the pituitary than 
in the other two. The sharp and pronounced nsualisa* 
tion of the face, the tendency to strong eyebrow 
ridges, the prominent chin, the tendency to bulk of 
body and height of stature in the majority of Euro, 
peans, is best explained, so far as the present state 
of our knowledge goes, in terms of frituitary function* 
Thiere is no question that our intmst In the 
mechanism of growth has been quickened in recent 
years by obsemtlons and discoveries made by 
pl^cians on men and women who suffered mm 
pituitary disorders, but that a small part of the body 
oduld influence and regulate the grosm and tharab* 
terisaUon of the whole was known in ancient tkdea. 
For many centuries it has been common knowledge 
that the removal of the genital glands aheri tHc 
external form and internal nature of man*^ and 
beast. The sooner the operation is l^formfd 
bjrth, the more ceruin «ara ks effects. wei« a 
natursUst from a uitUelniaF work} to visit thti aarl)» 
of ours It would be dHfieult to convlAica him ttsd g 
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a vister ware of tho wne speciei, or that t 
ivprIoiMedr Miiow-viMgfld eunuch with hit beard- 
teoo, hii 10fig« taperin|{ limb*, hie heeitating , 
daitliice, hb carplag ouUook, and corpulent body was 
brOCbdr to the thica-stt, robust, puguisuc man with 
bearded face, llie discovery that the testicle and | 
evatv contain, scattered throug&nit theur substance, a 
tmait glaodul^ etement which has nothing to do with i 
lhatr main function — the production of genital cells— 
was made seventy years ^go, but the evidence which 
leadi us to bali^ that this scattered element— the 
iaterstltlat gland-^ directly concerned in the 
madbanlsm w growth is of quite recent date. All 1 
tboea changes which we may observe in the girl or 
^y at Moer^ — the phase of growth which brings 
into full prominence their racial characteristics — 
depend on the action of the interstitial glands. If ' 
they are removed <vt remain m abe\ani.e tnc matura- 
tion of the body is both prolonged and altered. In I 
seeking for the mechanism which shapes mankind 
into races we must take the interstuial gland into our , 
reckoning. I am of opinion that the sexual differen- 
tiation— me robust manifestations of the male char- I 
a cters i s more emphatic in the Caucasian than in 1 
either the Mongol or Negro racial types. In both Mongol I 
and Negro, m their most representative form, we 
find a beardless face and almost hairless body, and 
in certain Negro types, espeaally in Nilotic tribes, 
with their long, stork-likd legs, we seem to have a 
manifestation of abevance in the action of the inter- 
stitial glands. At the close of sexual life we often 
see the features of a woman assume a coarser and 
more masculine appearance. 

Aasodated with the interstitial glands, at least in 
point of development, are the suprarenal bodies or 
glands. Our knowledge that these two comparatively 
•mall structures, no larger than the segments into 
which a moderately lAxtd orange can be separated, 
are connected with pigmentation of the skin dates 
back to 1894, when Dr. Thomas Addismi, a physician 
to Guy’s Hospital London, observed that gradual 
destru^on of mese bodies by disease led to a darken- 
ing or pigmentation of the patient’s skin, besides 
^^ng rise to other motie severe changes and symp- 
toms. Now it is 150 years since John Hunter came 
to the conclusion, on the evidence then at hia dis- 
posal, that the original colour of man’s skin was 
blade, and all the knowledge that we have gathered 
since his time supports the inference he dtew From 
the fact that pi^ent begins to collect in and thus 
darken the skin when the suprarenal bodies become 
the seat of a destructive disease we infer that they 
have to do with the clearing away of pigment, and 
that we Europeans owe the fairness of our skins to 
some particular virtue resident in the suprarenal 
bodlei* That their function Is complex and multiple 
the researches of Sir E, A. Sharpev Schafer, of P. K 
Elliott, and of W. B. Cannon have made very evident 
Fifteen years ago Bfilloch and Sequoira established 
the fact that when a suprarenal body becomes the 
site; of a peculiar form of malignant overgrowth In 
childhood, the body of the boy or girl und^oes cer- 
tMn exfaraordioary growth changes. The sexual 
oquae become rapidly mature, and through the 
fnmeworfe of childhood tnirst all the features of 
•eiaud maturity— the full diest, muscuISrity of limbs, 
hMi vqleB, beiMed face, and hairy 1 )ody- 4 i miniature 
Tfirfitti ■ mirkdie of trafWfbrmation In body and 
twJnTC on ^epoddiqg dianges occur In young ^rls— 

“ "ofatitt k» years— wMi a tendency to assume 
#hlrii characSeriae the mate. Prof Gtvnn 
Jfadbr vd. V., p. 157. has 
^xdUedtql fudi caaw eigl •ystentatlsed our 
' tlsM atranjfb derangements of growth. 


There can be no doubt that the suprarenal bodies con- 
stitute an important part of the meebanim which 
regulates the developnient and growth of the human 
bedy and helps m determining the racial characters of 
mankmdii We know that certain races come more 
quickly to sexual maturity than others, and that races 
vary in development of hair and of pigment, and it is 
therefore reasonable to expect a sanslactory eiq)lana- 
tlon of these characters when we have come by a 
more complete knowledge of the suprarenal 
mechaniam. 

During the last few years the totally unexpected 
discovery has been sprung upon us that disease of 
the minute pineal gland of the brain may ^ve rlsb 
to a train of symptoms veiy similar to those which 
follow tumour formation of the cortex of the supra- 
renal bodies. In some instances the sudden sexiul 
prematun^ which occurs in childhood is apparently 
the immediate result of a tumour-like affection of the 
pineal dand. We have hitherto regarded the pineal 
gland, little, bigger than a wheat-grain and buried 
deeply in the brain, as a mere usdess vestige of a 
median or parietal eye, derived from some distant 
human ancestor in whom that eye was functional, 
but on the dinical and experimental evidence now 
rapidly accumulating we must assign to it a place in 
the mathinery which controls the growth of the bodv. 

We come now to deal with the thyroid gland 
which, from an anthi opological point of view, must 
be regarded as the inost important of all the organs 
or glands of internal secretion. Here, too, in con- 
nection with the th>roid gland, which is situated In 
the front of the neck, where it is so apt to become 
enlarged ind piominent in women I must direct at- 
ttntion to i generalisation which 1 slurred over whtn 
waking of the pituitarv and suprarenal glands 
Kach of these glanas throws into the circulating blood 
two sets of substances— one set to act Immediately in 
tuning the parts of the body which are not under the 
influence of the will to the work they have to do 
when the body is at rest and when it is making an 
effort; another set of substances— which Prof Gtey 
has named morphogenetic — has not an immediate but 
a remote effect; tnev regulate the development and 
co-ordinate the growth of the various parts of the 
body Now, so far as the immediate function of the 
thyroid is concerned, our present knowledge points to 
the gland as the manufactory of a substance which, 
when circulating in the bodVi regulates the rate of 
combustion of the tissue^ ; when we make a muscular 
effort, or when our bodies are exposed to cold, or 
when we become the subjects of infection, the thvrold 
is called upon to assist in mobilising all available 
tissue-fuel If we consider onlv its immediate func- 
tion it is clear that the thyroid is connected with the 
selection and survival of human races When, how- 
ever, we consider its remote or morphogenetic effects 
on f^owth, its importance as a factor in shaping the 
characteristics of human races becomes even more 
evident In districts where the thyroid Is liable to 
that form of disease known as goitre it has been 
known for many a year that CTlMren who were 
affected became cretins— dwarf Idiots with a very 
characteristfe appearance of face and body.* Disease 
of the thvrold stunts and alters the grow th of the 
bodv so that the subjects of this disorder might wril 
be classed as a separate spedes of humanity. If the 
thyroid becomes diseased and defective after growrii 
of the body Is completed, tften certain duinges, first 
observed by Sir WnHsm Cult In i 873 < sre set up and 
give rise to the disordered state of the bd^ known as 
myxoBdema. "In this state,” Says Sir Melcolm 

1 Tht vqnr tif th« d*«covtnF t/thm acUoa of cIm WrMd |^ss4 b fold Iqr 
Prof 0 M Mvrmr, Anf/. H , piiSs. ISX). 
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Momi (Srtf. JMed. Jou^n,, i., p. lojS^ 1^913)1 “th« 
Mn If ccidt dry« and roughs Mldmi or aover per* 
i|ilrff, and may take on a >eUem«li lint; them if 
a bright rod flush in the malar region. The akin aa 
a whole looks transparent; the liair of the scalp 
becomes scanty; the ^bic and axillary hair, with the 
eyelashes and eyebrows, often falls out; in many 
cases the teeth are brittle and carious. All these 
appearances disappear under die administration of 
th^ld extract'* We have here oonduaive evidence 
that the thyroid acts directly on the skin and hair, 
just the structures we empU^ In the dassiflcadon of 
miman races. The Influmce of the thyroid on the 
devdopment of the other systems of ttie body, par- 
ticularly on the growth of the skull and skeleton, is 
equally profound. This Is particularly the case as 
regards the base of the skull and the nose. The 
arrest of growth falls mainly on tha basal part of the 
skull, with the result that the root of the nose appears 
to be flattened and drawn backwards between the 
eyes, the upper forehepd appears projecting or bulg- 
ing, the mce appears flattened, and the bony acat- 
folding of the nose, particularly when rompar^ with 
the prominence of the jaws, la greatly reduced* Now 
these fadal featums which 1 have enumerated give 
the Mongolian face its characteristic aspect, and, to 
a lesser degree, they are also to be traced in the 
features of the Negro. Indeed, in one aberrant 
branch of the Negro race — the Bushman of South 
Africa— the tiwroidT fades Is even more emphatically 
brought out than in the most tyfMcal Mongol You 
will observe that, in my opinion, the thyroid --*or a 
fpeduction or alteration in the activity of the thyroid— 
haa been a factor In determining some of the radal 
characteristics of the Mongol and the Negro races. 
1 know of a telling piece of evidence which supporU 
this thesis. Some years ago there died in the East 
End of London a Chinese ^ant— the subject, we must 
suppoae. of an excessive action of Uie pituitary gland 
— Ss gland which 1 regard as playing a predominant 
part in shaping the face and bodily form of the Euro- 
pean. The skeleton of this giant was prepared and 
placed in Museum of the London Hospital Medical 
CoHege by Col. T* H. Openshaw, and anyone Inspect- 
Im mat skeleton can see that, although certain 
Ghinase featurea are still reco^sable, the nasal 
region and the supra-orbital ridges of the hice have 
esaumed tha more prominent European type. 

There are two paculiar and very definite forma of 
dwarfism with which most people are familiar, both 
of which must be regarded as due to a defect in the 
growth-regulating medianlsm of the thyroid. Now, 
one of theM forms of dwarfism Is known to medical 
man aa aclumdroplasla, because the growth of car- 
tUage Is particularly affected, but in familiar lan^ge 
srs may apeak of the sufferers from this disorder of 
growth as being of the “btilld^ breed" of die 
^dachshund bread.*' In the dach s h und the limbs 
are grea^ shortened and gnarlad, but the nose or 
snout sufws no reduedm, while in the bundog the 
noae and nasal part of the face are greedy reduead 
and wlthdfmwn, showing an exaggeiited degree of 
Mongbllaaa. Among adiondroplastic hiunan dwarfs 
bothoreeis occur, wt the ^bulldog "Am Is much 
mom oommon dian die ^'dadishaiid'* type. The 
sborAlng of Umba with retraction of ^Oie nasal 
ceglon cAbe tace-t-pug.face or mrosopla ire may call 
die opodi|laA- 4 uis a very direct interest for antbropo- 
loghta, >asring diet short Itmhs and a long trunk are 
wellirecogtilswl racial characterladca of the Mongol, 
hi the saaond klod of dwarfism, whUh we have reaabn 
la regard aa due to a fuaodopal defect of the thvrold, 
A Alongbtlan tralfei are to qiparent that the suifierare 
Ihla dfisoedar are Icnown to medical saen as "Mon- 
3611, VOt. I 04 l 


golian kllou * Wor not only ip their grbwdi st onl w L 
but their brains also act In a ptcuBm^ god alfertm 
manner. Dt. Langdon Down, who gave the eubleeia 
of this peculiar disorder tbe name MctMoflilft 
idiots ** fifty-flv(* years ago, knew noddng ot the 
modem doctrine of kitcmat ascretlotts, but that <|60i 
trine has been applied in recent years by pr. V. Q> 
Crookshank (^'llie Univerml Medical 
vol Hi., p. la, 191J) to ei^aln the features kM 
coodiUon of Mongoloid Imbedle cMldren. Soma 
years ago (Journ, 0/ Anot. and JPhytfoL, 191^ I 
brought forward evidence to show that wo coum mat 
explAi the various forms of anthropoid apei by 
applying the modem doctrine of a growth-oontfdUng 
glandular medianism. In tbe gonlla we see the 
effects of a predominance of the pHultaiy eleOieotet 
in the orang, of the thyroid. The late FroL KlaatMh 
tried to account for the superfidal reaemblanoee 
between the Malay and the orang by postulating a 
genetic relationship between thm ; for a slnSte 
reason he derived the Negro type from a gflqrUUtie 
ancestry Occasionally we see a man or woman ai 
supposedly pure European ancestry displaying definite 
Mongoloid traits in their features We have bem 
in the habit of accounting for such manifestations Ly 
the theory, at one time very popular, that a Mon<' 
goloid race had at one time spread oy|ir Europe, and 
that Mongoloid traits were atavistic recurrences An 
examination of the human* remains of ancient Europe 
' yields no evidence in support of a Turanian or Mongol 
invasion of Eurom 

All these manifestations to which I have been 
directing \our attention - the sporadic manifestation of 
Mongedoid characters in diseased children and In 
healthy adult Europeans, the generic characters whl^ 
separate one kind of ape from another, the bodUy 
and mental features which mark the various races Of 
mankind-^re best explained by the theory 1 am 
supporting, namely, that the conformation of man 
and ape and of every vertebrate animal Is determined 
by a common growth-controlling medumbmi which la 
resident In a system of small but complex glandular 
organs. We must now look somewhat more dosbly 
Into the manner in which thia growth-regitiatttig 
mechanism actually wmks That we can do best 
^ taking a glimpae of a research carried out by 
myliss and Starffng in the opening years of the 
present century They were semng to exfdain why 
it was that the pancreas poured out its digestive ^loe 
as soon as the contents of the stomach co mm enoed 
to pass Into the first part of tile duodenum. It was 
then known that If add was applied to the fining 
epithdial membrane of the duodenum, the pancreas 
commenced to work; it was known also tiiat tbs 
message which eet the pancreas Into operation waa 
not conveyed from the duodenum to the pancreas Iqr 

mecnsnlsm ^ 


nerves, for when they were cut the 
still effective Bayfiss and Starling solved tiie puiMe 
by making an emulsloo from the add-soaiked wdog 
e^thelhim of tiie duodenum and Injecting thk extract 
of that emulsion Into the drculating JMood. tn 
rwult ww Um patieraM hnnAnitci^ 

Into acdvtty. Tho particular aubatanea wlilchj#!* 
tlMia 4»t dreulating In the blood and actad un 
caaat, and on dw pancraaa alone, and mrgfimn 
m w ao nu c r or homiono, thqr named ( 


only etuurod Up tha tnaehanlam of panenMriSe 
tfon, hut>t dia mm Am made * d M coraiy «l 


graatar ImfMituwa. Thajr had t U p w awrad a-aftf 
nwdwd arharai» eoa part af dia Md^bodataM 
ao mm ua l eala antt andeonlrat anadwT 
tbaa in had haan Mea ft aMdan^rvMar #4 
banauaT^ Oia tiiNNW 
uwa dia only 
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btttwefla its infaii^tsnt#. Ws believed that 
H WM only by AftTve-fibre* tbftt intercotsunuiucatioo 
mil AstabUabed in tbt aolmal body* ftayllM and 
StaHSnt thowed that there wa« a postal system. 
MMvm posted in the general drculaaon were duly 
dattvered at didr dasdnations. The manner in which 
thiqf reached tlM right address is of particular im- 
portance for us; we must sumxMe that the missive 
or hormone circuiating In tiu blood and the recipient 
for which they are Inundea have a special attraction 
or olinf^ for each ocher--one due to theii physical 
oopatitumo— -and hence they, and only they, come 
together as the blood droilates round the body. 
Secretin is a hormone which offecU its trrand 
and immediately, whereas the growth or 
morphogenetic hormones, thrown into the circulation 
by the pkultaiy, pineal, thyroid, suprarenal, and 
gwital f^nde, act tiowly and remotely. But both 
are alike In this* the result depends not only on 
the nature of the hormone or nutsive, but also on 
the state of the local recipient The local recipient 
may be specially greedy, at It were, and seize more 
than a fair share of the manna In circulation, or it 
may have sticky fingers*’ and seize what is not 
many Intended for local consumption. We can see 
that local growth — the development of a particular 
trait or feature— -is dependent not only on the hor- 
mones supplied to that part, but also on the condi 
tion of the receptive medianism of the part. Hence 
we can understand a local derangement of growth — 
an acromegaly or giantism confined to a finger or to 
eyebrow ridges, to the nose, to one side of the 
fm, and such Tocad manifestatiems are not uncrai- 
moo. It is by a variation in the sensitiveness of the 
local recipient that we have an eiplanation of the 
endlesi variety to be found in the relative devslop- 
ment of racial and individual features. 

Some ten years after Starling had formulated the 
theocy of hormones, Prof. W. B. Cannon, of Harvard 
Univer^, piercing together the results of researches 
tw Dr, T. R. Elliott and by himself on the action of 
tns suprarenal glands, brought to light a very 
wonderful tioitnone medianism— one whlbh helps us 
In Interpreting the action of growth-regulating hor- 
mones. When we are about to make a severe bodiW 
tfort it is necessary to flood our muscles with blood, 
so that thw may bave at their disposal the matenaU 
necessary for work — oxygen and biood-iugar, the fuel 
of muscular engines. At the beginning of a muscular 
effort the suprarenal glands are set going bv mes- 
sages passing to them from the central nervous 
mtem; they throw a hormone— adrenalin— into the 
mulating blood, which has a double effect; adrenalin 
acts on me floodTgatrt of the lirtulation, so that the 
ma|or supi^ of Mood posses to the musdrs At the 
igme time it so acts on the liver that the blood clr- 
eukting through that great organ becomes laden with 
bkotieugan We here obtain a glimpse of the neat 
Itnd effeettve mandertn which b^ones are utilised 
bi Ihe economy of the living body. From that 
glbnpsa we seem to obtain a due to that remarkable 
gh wuft ar of fiv'wth in" the human body known as 
aoenMmgy. it is a potiiotoglcal manifestation of an 
■dwfamiDn^ mechanism with whidi we are all 
Ibomar* Notitlntf^^ls better known to us than that 
ffb wBm teapood to the burden they are made to 
IHMirv Ohr musdea increase tn else and strength the 
re use them ; Increase in the else of our 
would be usdees unless our bones also were 
' tp « corraqnnding degree. A greater 
I* tfdl tfl re d to 1M tiieni, and hence the 
leheart bhe to be eumented; more 
V Ibeir coaSamption, and .hence 
as^to be hsoreeaeds more fud k 
- , ^ and antmitothn 
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I systems have to undergo a hypertrophy, Including the 
I ej^rotus of masticatioo. Such a power m 
oroinated resporuie on the part of all the organs 
of the body to meet the needs of athletic training pra- 
suppoees a co-ordinating mechanism. We have 
always regarded such a power of response as an 



which the pituitary gland is primarily conceitied* 
When we study the structural changes which take 
place in the first phase of acromegaly (see Keith, 
Lancet, IL, p. 993, 1911; i , p. 305, 1913), we find 
that not only are the bones enlarged and overgrown 
in a peculiar way, but also the musdes, the heart, 
the lungs, the organs of digestion, particularly the 
jaws; hence the marked changes in tiie face, for 
the form of the face is determined by the develop- 
ment of the upper and lower jaws. The rational 
interpretation of acromef^ly is that It is a patho- 
logical disorder of the mechanism of adaptati^al 
response, in the healthy body the pitultarv Is throw- 
ing into the circulation just a sufficiency of a growth- 
reflating substance to sensitise muscles, bones, and 
other structures to give a normal response to tte 
burden thrown on the bodv But in acromegalv the 
bodv is so Hooded with this substance that Its tissues 
become hypersensitive and respond bv overgrowth to 
elTorts and movements of the slightest degree It Is 
not too much to expect, when we sec how the body 
and features become transformed at the onset of 
.icromcgah, that a fuller knowledge of the^ growth- 
mechanisms will give us a clue to the principles of 
race differentiation 

There must be many other mechanisms regulated 
by hormones with which we are as yet totally un- 
acquainted, I will dte onlv one Instance— that con- 
cerned in regulating the temperature of the bodv- 
We know that the thyroid and also the suprarenal 
glands are concerned in this mechanism; they have 
also to do with the deposition and absorption of pig- 
ment In the skin, which must be part of the hkit- 
regulating mechanism. It is along such a path of 
inquiry that we expect to discover a clue to m ques- 
tion of race colour. 

This is not the first occasion on which the doctrine 
of hormones has been applied to biological problems 
at the British Assodation. In hit presMentiat address 
to the Zool<^lcal Section at Sheffield In iqio Prof. 
G. C. Bourne applied the theory to the problems of 
evolution; Its bearing was examined in more detail 
In an address to the same section by Prof, Arthur 
Dendy during the meeting at Portsmouth in 1911, 
At the meeting of the association at Newcastle in 
IQ16 Prof. MacBride devoted part of his addrm to 
the morphogenetic bearings of hormones. Very soon 
after Starling formulated the hormone theory, Df- 
J, T. Cunnlngtiam applied It to explain the pheno- 
mena of hcreditv (Proc Zod. Soc London, p. 434, 
jq^). Nay, rightly conceived, Darwin^s th^ of 
L pon-fncHtis is very mudi of the same character a* 
the modern theorv of hormones. 


UNIVERSITY AND EDUCATIONAL 
INTELUGBNCB. 

Cambriuox, — Prof. G. H. F. Nut^, Quick pro- 
fessor of biology, has received from Mr. P« A. MoU 
tenoivof Trinity College, a letter dgtad October m 
desiring to present to tM UniverMty a sum of ao,oool. 
to provide suitable buUdtngs and lltAkgs for an Insti- 
tute for research In porariMbgy, and « further aim 
of io,oooL to provide an Income the upkeep and 
malotenanco of the institute. Plani Mvl been dmim 
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up by Mr. H«rrv Radfam for the erection of tMe 
inititute 00 the Downing site. 

The ^Mciai lectures by Sir J. J. Thomson on positive 
my, and by Prof. Eddington on the theory of rela- 
tiWty and gravitation, have been postponed until the 
Lent term. 

The reccmimendatlons of the General Board of 
Studies on (a) a prc^pcned readership in geography, 
(b) a propoeea readership in agricultural physiology, 
and (c) a proposed readership In estate manogeinent 
have been passed by the Senate. 

The University is full to overflowing, and the diffi- 
culty of obtaining accommodation has been met only 
parualW by extending the limits to a ai-mlte radius 
from Great St Maiy’s Church. Practically all the 
colleges are strictly limiting their numbers. One of 
the most striking characteristics of the post-w«ir 
population is the enormous increase in the numbers 
of men pursuing the study of natural, economic, and 
mechanical sciences. For example, the engineering 
school has now between 600 and 700 students ; in the 
chemistry school between 1100 and laoo names have 
been entered for Ic'-turcs and nearly 1000 for practical 
work ; while, instead of the 100 expected, some 
340 students attended the elementary class in physio- 
lo^ Ihe difficulties of accommoMtion are severe 
now, but next year and the year after, when these 
students have passed the elementary stage and require 
more elaborate equipment and teaching, the situation 
will be almost impossible unless steps are taken to 
increase the taborntorv accommodation and teaching 
resources The difficulty in doing U partly th^i of 
building— though, fortunately , the building strike has 
just b^n settled— and i>artlv that of providing the 
funds reo^uited for construction, equipment, and per. 
MOfinei ^m( help in this direction may be evpected 
from the State, but the State will not be able to relate 
the prK.ite benefaitor in assisting the University (n its 
present exceptional opportunity of promoting the teach- 
ing of and research in science 

Oxford— Ihe question of admitting women to 
matriculation and degrees has entered upon a new 
phase. It had been Intended to seek Parliamentary 
sanction for the framing by the University of provi- 
sions for the temoval of the academic disabilities of 
women It now awears that, b> the unsolicited action 
of the House of Commons itself, the way will be 
opened for the admission of women to matriculation 
and degrees without anv special appeal to Parliament 
for the purpose. Legislation with this object will 
probably be undertaken in the near future 

C 6 L Thomas E. Lawrence, a leading authoriLv 
on the renography, ethnology, and languages of 
Arabia and Mesopotamia, di^n^ished also tor his 
political nnd military services in the late Arabian anti- 
Turkish campaign, has been elected to a research 
fellowship at All Souls College. 

In Congrf^gation on November 11, the statute 
making Greek optional in Respoosions, which was 
thrown out by Convocation in June last, was re- 
introduced with a fresh preamble, undei which it will * 
be possible for amendments to be moved limiting the 
exemption from compulsory Greek to candidates for 
honours in science or mathematics, and to candidates 
for a pass degree. The preamble, after speeches by 
Mr. Barker, otNew College, and Ptof. Gilbkt |durrav, 
pasiel^without a divisicm. 

• ■ 

Oa. J. H. Grindley, of Cork, has been appointed 
principa] of the Dudley Techniw CoUegd. 

Da. Alkx Hill is resigning the principalship of 
University College, Southampton, In order to devote 
his full activities to die Untvdrsities Bureau, of whteh 
IW it aeeretaiy. 
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Miu M. B. Laino Imu bMd appofatod lykjp d h i 
assistant in physicat chentiMry kt ooMbcdoa with tith 
Leverhulme emdr of phvtfeal chemistty at the VnU 
verslty of Bristol. 

A EEADca in estate man^ement is diortly to be 
aopdrtted by the General Kutrd of StutBes of the 
University of Cambridge at an annual stipend of 
cool. Ai^Urationi for tne post must bs sent to tfiS 
Vice-Chancellor on or before November 30. 

Appucatiohs are Invited by the Senate of the Uni- 
versity of London for the Keddey Fletcher-Warr 
studentships for the promotion of post-graduate re* 
search. The studentships are open to men gnd 
women, tenable for three years, and of the annual 
value of not less than aooZ. AppUeations must 
be received by the Academic Registrar of the Univer- 
sity of London, South Kensington, S.W.7, not later 
than December 31 next 

A RBRiss of free public lectures has been arranged f^ 
delivery in the botanical lecture-room of the Universify 
of Glasgow during the winter session, 191Q-SO, at 
8 30 p.m , on the second Monday of each month from 
November to March Inclusive The list of lectures, 
including that by Prof C H Desch, on November 10, 
on “The Growth of Crystals,*’ is as follows* — On 
December 8, “Scotland and France J* Prof R. S 
Rait; on January 13, “The Language of the Poilus'*; 
on Februarv q, The Beginnings of Geography,** 
Prof J W Gregorv ; and on March 8. “ Finance and 
Reconstruction,** Prof W R Scott 

Pro John Cox wilt resume on Monday next, at 
6 30 D m , the ( ourse of lectures on modern scientiflc 
discovcncs and their practical applaation to life and 
industry at f?re<ham College, Basinghall Street,! C 2 
bv a leituro on “Oerstedt and the Telegraph ” These 
lectures are given mainly with the view of enforcing 
the need that applied <icienre is necewrv, not onlv 
fear the Lommcriial piosperltv of anv modem com- 
munity. but also for lU verv existence. Other lectures 
in the course deal with long-distance telephony, the 
motor and dynamo, the nature of light, streimllnes 
and aeroplanes, sound ranging, directional wireless^ 
listening undci water, 1 adio-actlvitv , etc 

The annual ^neral meeting of the Science Masters^ 
Association will be held at the London Day Training 
College, Southampton Row, W,C.i, on Tuesday and 
Wedmsdav, lanuary 6 and 7, 1920, under the pretL 
denev of Mr W W Vaughan, master pf Wellington 
College Among the subjects to be discussed are : — 
The Teaching ot Organic Chemistry; Biology in the 
School Science Syllabus; Laboratory Management-^ 
(a) Training of Assistants and (6) Cost of Apparatuf ; 
Silence Teaching In the Early Stsges — (a) Science in 
the PlTparatorv School and in Common Entrance and 
Entrance Scholarship Examinations for Public Schecds, 
and (b) leaching lunior Forms; and Ihe Divorce of 
I.,aboratorv ond Class-room Courses, . 

• A 

A CONFBRKNCK of representative men and womeh 
which met at the Bedford College for Women (UnU 
veiii^ of London) on November 5 uqanimcHisIy 
deetdra on carrying out an extension which wltt 
volve an appeal to the public foi^nds. In ocwr to 
organise the appeal, an executive committee hfui heed 
anointed, of which Col, Sir Hlldrsd Carlila, Bart, 
M.P., It chairman and Viscountew Elvedeo faon. 
treasurer. The cediege, built to gixxminiodatie 490 
studento, now has 5A0. The proportion of Oglence 
Students hat greatly increased, and Ig now OfoMira 
of the total number. In ^ dhemlttty dMwrtittApt m 
atudenti number 130, apd'w working ptacto oto ei^ 
forty-six. In the matter of Jliw attot 

cutties occur; despite the a<)d(tiqii oCtb^ new 
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||ottcl«v there remaini thii term a lonK waitiim liet of 
stifdtatt wiihing to come into residence. It li hoped 
Ike appeal wJU enable the coUm to make provi* 
itfoA for the increaied demands made upon it by the 
attention now given to higher education for women. 


SOClWriES Ai^D ACADEMIES. 

LONtX>N. 

aoeloglMl SeetotTt Octdber 21.— Prof. £. W. Mac- 
BridCt vice-president, in the thair.— E. C. Bealsager ; 
R^MMt on the research eiperimenta on methods of 
rat destruction carried out at the society’s gardens. — 
Dr. A, Smith Wsedward ; zoological position and 
affinities of Taraius 

Paris. 

Aeadsay sf Sdsacst, October 13 — M l>on Guignard 
in the chair.— C. Msafsa and C. Dafralass* The 
stabilisation of acrolein. The methods of spontaneous 
alteration of acrolein. The spontaneous transformation 
into disacryl, the soluble resin, appears to be a modi 
ficatlon undergone by pure acrolein. Acrolein puriiii‘d 
with the greatest care always underwent this spon- 
taneous condensation on standing. The speed of 
transformation can be modifica bv light, high 
temperature, and the prc«tence of impurities. K 
B s ifi ssi s ; A collection of paintiims of clouds.— M. 
tsMsae : Verv rapid rotations. — P. BWtraw • A family 
of multiform functions. Integrals of a differential 
Muation of the first order — J Aa ira ds • The weighing 
or a friction during die relative sliding of two solids 
in contact. — E. BsM: The movement of translation 
of a gaseous vortex ring fn a resisting medium. — 
Hr Viiiirllndsa . The ephemeris of the Borrellv comet. 
1919c.— G. Ssgnae : The absolute mechanics of waves 
and the Newtonian relatlviti' of energy. — Q. Majsraaa : 
Gravitation.-^. Claate: The industrial employment 
of extremely high pressures. In comoressing gases to 
pressures of 1000 atmospheres, no difficult^ may be 
e xp ec te d to arise In the pumps of the compressors or 
in the receivers, which can easily be made of sufficient 
strength to give security. The real difficulty will arise 
In the connections, which must be absolutely tight if 
serious losses are to be avoided. The author has con- 
structed apparatus wtdeh, after charging with gas 
compressed to 1000 atmospheres and Immersing in 
wattf, allowed no bubbles of gas to escape.— A. 

Microchemicat reactions of thiosulphuric 


October so.— M. Lion Guignard In the chair.— 
M. Hsensgay : An account of the work of the late 
Gustav Retdus. — G. BIgeargaa: A project of urano- 
graphic classification, completiM other classifications 
, in present use. — A. BleaM; The characteristics of 
I oscillation of lamps with three electrodes, utilised as 
' generators of sustained oscillations.— M. is Chiidswst : 
Remark on a communfeation of Gen. Bourgeois. The 
use of autochrome plat^ Instead of hand-painting 
for clouds is suggested f\g being more practical As 
regards the question of the stability of the images, 
some coloured photographs of the sky taken ten 
vears ago, now presented to thf .\cademv, are still 
in a good state of preservation. — M ' P^roTttcIi : 
Definite integrals, of which the decimal part is ex- 
pressed with the aid of prime numbers. — G. Kolsstsfl : 
The movement of a solid in an indefinite liquid.- - 
A. Foch : The resonance of water-mains provided with 
an air-c*h.imbcr. — A. Bkhst . A system of aiming at 
objects in the air Suggestions for a new means 
of mounting telescopes, searchlights, and guns for 
improving the aim at moving objects In the air. — 
G. ClisvsaM, L. P. Clere, and L J. Siwon Analyses 
of Geimun aviation petrols The results given were ob- 
tained h\ a lombinaUon of careful fractional distillation 
with the measurement of the critical solution tempera- 
ture of the fractions in aniline, details of which have 
been given in earlier communications Twenty speci- 
j mens were examined, the c^ompoMtion of which averaged 
‘ 10 per cent* aromatic hydrocarbons, 40 per cent. <»aturated 
I cvcHc hydrocarbons, and 50 per cent, paraffins The 
deviations of the seMrate specimens from the average 
were verv small — r. RoWi ; The peroxide of benz- 
nldoxime A study of the deromposttlon bv prolonged 
boiling in benzene solution, and of the prolonged 
I oxidation with iodine and sodium rarbon.ile, J, 

I Baitkssx * Cretarean volcanic rocks of Egvpt and 
Sinai.- G. B. M. Flsaiaad * 71 ie discovery of a lens 
of coal at Port-Guevdon Two analyses are given, 
together with reosons for supposing that this deposit 
rcallv belongs to the Coal Meiisures — M. Bszaga : 

' Variations of the respiration of leaf-cells with age. — 
\ Ssiienr : A new fungus of the genus f^copulnriopsis 
isolated from a case of onvchomvrosis 


acid.— V. Crsteto and A. LspsM : The separation by 
•plldification of pure carbon dioxide from a gaseous 
mixture. Starting with a mixture containing 05 per 
Sent, of carbon dioxide, cooUn<r to -80® C . and rom- 
pressing slightly, the solid carbon dioxide precipitated 
is chemkaTIv pure,—.]. Oayst and L. J fUsen: The 
action of concentrated sulphuric acid on methyl 
alc^iol. — R 4 tB and P. Cmttkat; The age and tne 
conditions of formation of the lignites of Voglans in 
the Chamb^iy reghn* A discussion and criticism of 
the Wews recenth out rd b' M GorceW - 1 
Rwlfcfai : Succession of old Eruptive rocks in the 
Arabian Oesen.— J. Msgrla t New contribution to the 
idithyologicaf fauna of Lake Tchad. — F. Lairsyt ; 
The ooimlex symbiotic cell.— f. A«ar ; Respiration In 
confirted air.— F. Betdu: The prsoaration and con- 
servation of eert and vaednts by dtrlng in an abso- 
ittte i^um- The vaccines are dried in a Wgh vacuum 
Vd me ^ter-vnoftur evolved Is* removed bv freorlni?. 

the tube ie sealed and the vacdtie thus 
JJJwWp from the action of boA water and oxygen. 
^ Aetigftv of sudf preparations caA«be preserved for 
•wftbl ym$. ^ 

96 ji , vox.. 104] 
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VERTEBRATE EMBRYOJLOGY. 

>Mk of Embryology. VoL xU VartebraUt^ 
i IJm Exception of Mammalia. By Prof* 
Graham F^. xii + 591. (Londm : 

smUlao and Co., Ltd., 1919 *) Price 315. 6d. 


B second volume of this important text-t>ook 
of embryology desk with all the vertebrate 
8 widi the exception of the mammalia. It 
lecessary to say that a more highly qualified 
rity than Prof. Graham Kerr to expound the 
intricate problems of the subject could not 
ind, but wnat does impress the reader is the 
insight into the deptte of these problems 
he author has gained by hts own detailed 
nportant original investigations. 

B not su^rising to find that, in this compre- 
^e treatise, the archaic but unfortunately 
* 8 juble tnud-flsh — Lepidosiren — plays a pre- 
lant rdle, and that our old friends of the 
rological laboratory — the chick and the tad- 
-are relegated to minor parts; but Prof, 
convinces us that this is as it should be. 
s highly specialised vertebrates that wc can 
I abundance for our dass work are not the 
ypes in which to search for the dues to the 
on of the many problems of vertebrate em« 
>gy. It is rather in the more archaic forms 
larger histological elements and a primitive 
mical structure — such as the Dipnoi, the 
del, and the Urodela — that the embryologist 
3 und by experience that he obtains his most 
dictory results, 

5 need for a text-book ot this description 
I deals fully with the fundamental problems 
ibryology, as distinct from a text-book that 
only wiui the development of a few sdected 
has long been felt, and a brief reference 
e or two of these prc^lems mdy be given to 
Lte the manner in which the author expounds 
in the light of modern (%nbr} clerical 
-ch. 


sre been no more highly controversial 
sm in embryology than the question of the 
i of the nerves from the central nervous 
n. Prof. describes in some detail the 


of bis own reftdarches on the development of 
lOtor nerves of Lepidosiren, and gives a 
il stiwnarv of the tbeodes of His, Balfour, 
lensen. His OWn c^oion is hoa&y expressed 
nay be very tMefty mi^cated by the following 
tioe (p« in): **tt is suggested that the 
[mmt of w actual nerve fibril is simply 
raqbal* comiiw into view ^ a pathway pro- 
l oy the repeoced passage of nerve impulses 
a gf y sn 

ft of tho paired appendage* ol verte- 

is mooftler of these debated problems on 
inolpbobD^lta hove held very 
the' author sets 
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before tte student the '^branchial theory^* asso- 
ciated with the name of Gegenbaur, and the cOil« 
tinuous ** lateral fin ** theory which was supported 
by Balfour, before expounding his own views io 
what he calls the “cxterniu gill hypothesis*” 
This hjrpothesis is based on the supposition that 
the external gills extended further back than they 
do in any living vertebrate, and that, being 
potential organs of support, and also potential 
organs of movement, as indicated by their flicking 
movements in some existent larvn, they became 
transformed into purely locomotive and suppor^ 
ing paired appendages. The limb girdle on this 
hypekhesis is a modified branchial arch skeleton, 
shifted backwards as m the theory of Gegenbaur. 

With the lateral fin theory already so well estab- 
lished in this country, it is not likely that Prof. 
Kerr will find his view's in this matter generally 
accepted, but there is so much that is interesting 
and ingenious in the way in which his hypothesis 
IS expounded that the student roust benefit by its 
careful consideration. There are many other 
problems of absorbing interest, to which space 
does not permit us to refer, discussed in the spirit 
of just consideration of the views of previous 
writers, and a clear expression of the author's 
own opinion. This the feature which com- 
mends the volume most strongly to the student 
who IS capable of appreciating something more 
than d plain statement of the facts that have been 
discovered. 

But a word of high praise must also be 
given for those parts of the work that arc purely 
descriptive It is always a difficult matter to 
condense into the allotted space the main results 
of exhaustive researches, but Prof. Kerr has 
accomplished this part of the task with great 
skill and judgment. In some cases, perhaps, a 
little more expansion would have been advisable. 
For example, in the chapter on the development 
of the brain a fuller explanation, with a figure, 
of what is meant by the term “ Archipallium ” 
would be most useful, or, again, in the descriptioo 
of the development of the vertebral column of 
Sphenodon, in which the student, puzzled by the 
m>otomes being opposite to the protovertebr* ia 
Fig, 152 C, but alternate with them in Pig. 152 B, 
will find no key to the puzzle in the text Buft 
minor criticisms such as these seem out of place 
in rc\icwing a book which has so many merits. 

We are glad to find that in writing this text- 
book Prof- Kerr has not withheld from us the 
fruits of his ripe experience as a teacher and in- 
vestigator, for we find In chap. x. a most excel- 
lent general account of the development of the 
chick, illustrated by many good figures, atid 
accompanied by practical instroction in laboratory 
methods. This chapter will prove to be of great 
value to the beginner and to his teachers. More- 
over, in tJie last two dtapters we are giveir most 
interesting and useful comments on the practical 
study of the embryedogy of the lower vertebrata 
and on the gui<ting principles of embry^ogii^ 
research. Pf^. Kerr has rendered a grtet service 
to scientific students by the pubbeotioo of tfds 

^ O 
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voluiM a volume whtcfa imdoubtediv wttt Cake a 
high rank among modem text books of zoological 
soence It is something better than a mere text 
book^f embryology as it deals very fidfy with 
many of the most important principles m bto 
logical philosophy and will prove very useful as 
a guide for practical research work in other 
branches of zoological saence S J H 

THL RARER MFMEIfTS 

(1) The Analysts of Mwfdls and Ores of the 
Rarer bletnenU for Analytical Chennsis 
MeiaUurpsts and Adtfanced SiudenU By Dr 
W R Schoeller and A R Powell (Griffin s 
Suentific Text books ) Pp x + a39 (London 
Charles Gnffin and Co Ltd 1919 ) Price i6r 
net. 

(2) Ihe MeiaU of the Rare Earths Dr James 
Frederick bpencer (Monographs on Inorganic 
and Phyuc il Chemtstr> ) Pp x + 279 (Lon 
don Longmans Green nod Co 1919 ) Price 
Z21 6d net 

T HI xolumes before us taken together 
foim a Very complete treatise on the rarer 
elements the r occurrence properties and the 
methods for the r separation Although they 
overlap in s>me measure each contains much m 


groups m the periqdie sysleoi« and tb* tMt id 
arrai^gfed under two headings-*' General Inf oiy^ 
tion which includes spectrosocqilc and other 
physical reactionf, aiu) Mmeral Analysis>** in^ 
eluding qualitative and quantitative esnmattons 
and chemical reactioos 

There is no general index but in tts place 
hits are prodiuM one giving the names of nearly 
two hundred minerals oootainmg r<ire eleinesits,^ 
and tlw other the virious methods for separating: 
them from the bodies most frequently accompany* 
mg them 

A table of atomic weights and gravimetric 
factors IS included 

(2) The title of thin volume strikes one as at 
litue inappropriate for the metallic properties of 
the rare earth elements are those abemt which 
least is known but the author is to be congratu 
lated upon having collected together the essential 
details of all that is known m the domain of the 

Rare Earths 

This Add has a fasc nation of its own quite 
apart froth any utilitarian considerations that is 
only realised by those who have worked in tt so 
gtVat is that fascination that it has claimed the 
best ener^ of some of the most honoured men of 
science Berzelius Nilson Clevi ! ecoq de Bou 
baudran Delafountain Moissan Crookes Urbain 


formation of the highest importance at the 
present day 

The practc 1 \alue of many of the rarer 
elements has recently been brought into pro 
mmence and t is becomitg increasingly |:daio 
that locked up it these little known minerals 
widely distributed over the earth s surface there 
are elements possessing properties of hitherto 
unrealised \alne and importance I 

Radium has shaken the old conceptions in ' 
chemistry and physics to their very foundations 
Uranium tungsten tantalum molybdenum have 
given us steels which have profoundl> influenced 
the engineering trades and the production of 
artsUcr} Thorium and cerium have preserved the 
gas industry as a means of lUummation Cerium 
and the rare earth metals rendered us almost 
independent of the lucifer match These are but 
a few indications of the potential vtdue of the 
rarer elements 

(i) This \olume which naturally comes first 
deals exhausti\el} with the minerals from which 
the rarer elements are derived and gives very 
dear and practical instructions for their recogni 
uon abd the properties chenncal reactions and 
method for separating the elements The design 
of the work is distinctly origioal and the autbm 
have included as mudi trustwdrt^ uformation 
tbout each element as is available at the present 
time, together with d es cri p tions of the ^lectco- 
•coptc» nmgnetic, decttosoc^ and other ap* 
used m research It is abundandy dear 
B a PU ity have a very practical with 

dwir Mbieet, novel dienucal and pbrnacal re 
given that are apparaidy taken direct 
ffOm the hAoratory nc^04so6kB 
tba demeoto are taken m the order of thdf 
MO »6X3« VOL X 04 ] 


are only *i few th*)t have fallen under the spell of 
the Rare (arths The work hitherto exceed 
inrly diflirult on account of the rarity of the 
mmer'ils heeded has been greatly ficihtated hf 
the devetopRient of the mantle industry, 
because m the extraction of the very large quan 
titles of thorium and cerium needed for that 
purpose 'll! the members of the rare earth group 
are thrown out as by products and can be pro 
cured with comparative ense 
Ihe substantial monograph under notice h an 
advance upon any of the excellent works that 
have recently appeared on the subfect The most 
remarkable feature in the volume is the great 
number of references to authorities that are gfren 
these number as many as losq and will be found 
of very great value to the student enabling him 
easi^ to oof&ult the ongioal memoir 
The author a remarks though good are some- 
times liable to be misleading in tins connection 
we notice that in reviewing the work o^ the Urti 
Sir William Crookes on the rare earths and foe 
suggestion there put out as to the possible extat- 
ence of meta^oneats the author statei 
page 7 that Crookes by Iractkiaal piecipits^Qki 
ot^amed seven fractions of different ml^ty w hi c h , 
hM different atMoTptioa spactfo, vdiich Iw esBdff 
met a d e men ts This may be a dencal anw Mo 
tte use of the term absoiptipa ' tn|ttad of 
"phoqffto i Bfoie o qe, far the matter la car> 
raeffv atatM <m oase tA 
In pmat of fact, Creokes's cMMcudon laaa dkd 
die ptmt yttna dbUOffehla V«ve uo^ IMT 
riatiiodie diataarte, mswMM) adtffSfotfmffsm 
tram fionamkng m nasammmdseifo ot^laaa 
aal^iurad bam ia f and lam ^ foaatiaiiMfatf 
ttftfcriif WM **^*‘*^ MiiWfiirti 
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formiiV bodies from ^ach other, and it was to 
bodies, aU oon^nents of pure yttria, that 
be gave the name of meta-ekments. This ques- 
tion of the cause of die discontinuous phosphor- 
escent sp ectr a is by no means settled, and offers 
a. field of most interesting research. 

Hie history and analj^sis of each^ of the chief 
rare eartih mioMls is given, and this is followed 
by a good description of the various methods of 
fracdonation \xa/^ for separating the closely 
Associated members of the rare earth groups. 
The methods of spectroscopic analysis are ^tven, 
AS is also the use of the magnetometer, an instru- 
jaent only recently applied to these researches. 

The oerixun and yttrium groups of the rare 
eartto are each separately described, and the latest 
determination of the atomic weights are given, 
tjogether with the methods by which they were 
obtained. 

In the discussion of the position of ihe rare 
earths in the periodic system the author includes 
the dements scaddium and thorium, which for 
various reasons are not generally considered 
members of the rare earth group at all. It is not 
di£E^t to find places for these, especially the 
former, which is undoubtedly the “ ekaboron ** of 
Meadel<iefF, but the placing of the closely allied 
bodies of the cerium and yttrium groups remains 
as big a puzzle as ever 

The final chapter deals with the uses of the rare 
earth elements; with the exception of cerium, 
which is absolutely essential to the production of 
an efficient “ mantle,” these are not numerous and 
are comparatively recent. But enough has been 
said to sluyw the importance and value of the study 
of the rare earths, and the author’s very complete 
woric, taken in connection with that of Messrs. 
Schorr and Powell, will aid very greatly in the 
atudy of these littie-known bodies from which we 
can condfidently expect great results. 

J. H. Gardiner. 


RACE AND NATIONALITY. 

Race and Nationality : An Inquiry into the Ongtn 
and Groneth of PairwHsm. By Dr. John Oake- 
smith. Pp> xix + 3m. (London : William 
Heinemann, 1919.) Price xo«. 6 d. net 
•T'HE thesis which Dr. John Oakesmith main- 
* tains in thijn work is one which concerns 
antbropok^sta aa*^ welt as politicians and his- 
toriana. His doctrine the aatiooai frontim 
of jButope have no racial significance is a truth 
Si^ Apparent that no proof rSiada ¥> be adduced. 

It perhaps Ww that ^ fact should again 
ha 4tWi^ on at the present time because the 
ipiod is Stin infineoced by the yigprous 
pological teaching of last century, wherein 
ifi^wh^maiqtainad that tlm Saxon and Celtic 
sleptsiatA in tbs population of these itlaods were 
^ Wc agree with Or. 

tboA mere h pa character ai 

in ho^ or by whkdi an 
ten an Iftehmmt frcoi an 

Tha dWm few Irish separatioti does 

4 ^ lid VOL. xd^l 
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certainly not depend^ on a difference of race, for 
both English and Irish are members of the same 
racial stock, and of the two the Irish are the more 
representative of the Nordic or North Atlantic 
race. 

The independence of nation.ilit and race, how- 
ever, is but a minor issue in t>r Oakesmith 's 
main thesis. This conc:erns itself chiefiy with an 
inquiry into the nature of toationalit>. He defines 
and redefines it in many passages, but the fol- 
lowing may be taken as representing his final 
condusion (p. 75); '*Nat^ality is a conviction 
based upon practkal realities, upon the facts of 
historical development, and upon the demand of 
human experience.” This represents rather what 
he hopes nationality may come to mean in the 
future, for in the present he recognises that mixed 
with Its rational or utihtarian qualities there are 
both passions and emotions. Rightly enough, he 
maintains that if these passions and emotions 
could be eliminated and only the intellectual con- 
ception of nationality left, then wars would cease, 
and the world would come by the peace it longs 
for. Such is the mam thesis of this book. 

Does race, then, play no part in separating and 
keeping apart the masses of humanity Dr. 
Oakesmith seriously maintains that ”to envisage 
race as an operating objecUve factor in evolution 
of societies is both unscientific and unphilo- 
sophical” {p. 74), He cites the case of the 
Jewish people in England to prove that “race is 
a metaphysical conception having no foundation 
in practical life.” “With proper adjustments of 
education,” Dr Oakesmith solemnly asserts, 
”}ou can turn an Oriental Jtw into an Occidental 
Englishman.” In*other words, were we to sub- 
stitute a Jewish for a native baby in c\ery cradle 
of England for a generation, English nationality 
would remain just what it has been since the 
Anglo-Saxon invasion. Or, to .dter the parallel, 
if we were to substitute babies from China, 
Central Africa, or Greenland, England would 
stand just where she did if Dr Oakesmith is 
right. It is unnecessary, in the light of experi- 
ence to be gathered from every part of the world, 
where diverse races come in close contact, to do 
more than say that race, unfortunately, is much 
more than Dr. Oakesmith supposes it to be — a 
” metaphysical conception ” A. Keith. 


OUR BOOKSHELF. 

SanitaHon PracUcaUy Applied. By Dr. Harcfid 
Bacon Wood. Pp. vi + 473. (New York: J<Jm 
Wiley and Sons, Inc . ; Londem : Chapman and 
Hall, Ltd., 1917.) Price 13J. W. 

The author of this volume is assistant commis- 
sioner to the West Virginia State Department ol 
Health, and be prepared it aa a ^oor^ry to the 
numerous exceUemt treatises on the tbemy of 
hygiene and the laboratonr manqals ” for the use 
prunarily of the health officer apd for the student 
of pubtio health topics. In the fnaia it is intended 
,for and irill best hieet the needs of tbe Americon 
woricer and student. 
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Judged from the book alooe, it u perfectly 
clw that Dr Wood le wdl qualified to wnte 
upon the subject he has taken up Although aoiiie 
of the subje^ are dealt mth sketchily enoqghi 
he gives the impression that be has hu expert^ 
ence , that he has svorked m the fidd t that he has 
kept hts eyes open and knows ge^ally what 


heaidi officer and student of public health topics 
may very safely take him as a guide The English 
health worker even may hnd bomethmg of wue 
m what he has to say, though he has no refer 
enoe to Lnghsh woiks and workers, and hts view 
point IS purely American, and his methods, most 
of them, not such as are or could be applied in 
this country 

The book is not a large one, but Or Wood 
covers the greater part of the field of health work, 
dealing wi^ such subjects as statistics, control 
of communicable diseases, child welfare, school 
hyjnene, pure foods, etc 
The treatment throughout is practicil, and the 
wnting IS good and attractive Ihe same may 
be said of the illustrations, of which there is a 
fair number As already hinted, it is unlikely that 
Dr Wood's book will have more than i limited 
appeal in this country, but it will probably deceive 
a good welcome fttmi and be found useful by 
health workers in the United States 

The Study of ihe Weathi r By I H Chapman 
(The Cambridge Nature Study Series ) Pp 
xit + 1 V (Cambridge At the Uni\ ersity 
Press, 1919 ) Price v ^ net 
This little book on elementary meteorology will 
be welcomed by the school-teacher, to whom it 
makes its primary appeal Though the serious 
student of the science m*iy at first fed that it 
has no place on his shelves, yet, should he at 
some time be called upon to lecture to a non- 
scieiiti^ audience, he will find a perusal of its 
pages of no small value The matter dealt with 
IS mainly confined to features of the weather 
which can readily be observed by young people 
without special apparatus, and it is presumably 
for this reason that any reference to pressure and 
temperature conditions in the upper air is omitted 
VJtm the foregoing rather notable exception the 
groundwork of meteorolo^ is well oovem One 
of t)be chief features of the book is the series of 
exercises, of whuA more than a5o are given 
These iify from some very simple questtons to 
ottos which thet teacher would be vnA advised 
to wni^ out carefully before puttmgjto his dass 
if he nqohes to avoid finding hmm ih aa awk- 
ward posttibo Many of these questtons arc 
calculated to arouse a most healthy interest tn the 
tmnds of the pupils One exampli^ must sufih^ 
** What kmd of weather is it that causes thm uiside 
WtUs cf a building to stream with moisture? " 

The Carobiidge Unrversity Press is to be con- 
jgratdirted on toe dearness of dw pnntuqj ami 
m embellence of the get-up ot the book The 
frontto^tee is tmrtlcuUcrly pleasing. Numefoas 
iHoatnitlon# and charts are indudeo fai tlba ,tsxt» 

J. S-^ D. 
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In the imue of Naturs for October 9^ Prof C 
Raman, of Calcutta, illustrated the conical fracturs 
produced by the unpM of a steel ball on a plate gfass 
surface . 

The following observations, whidi may be regardea 
as supplemental, were made by the wnter some dme 
ago with the object of finding what really happens 
when a glass surface is being ground, or^ as it is 
technically termed, smoothed by an abrasive such as 
carborundum Individual grams of a good abrasive 
have a nodular form, and the abnunon ot glass appears 
to arise from the impact or pressure of the grams 

Two polished surfaces of glass were plaoM face to 
face with a few grains of carborundum between them, 
and the specimen was compared with a sunilar oi£e 10 
which steel balls of x mm diameter were substituted 
for the caiborundum Prmure was applied utu- 
fonniy over the whole surface, and while the 
pressure was being applied, the plates could be trans- 
lated one over the other thus producing the actual 
machine conditions Ibe observations were mAde by 
means of a polanscope As the appearances were 
identical, steel balls were used throughout the later 
evperiments, thus enabling the conditions to be beto 
controlled 

It wiU be assumed that the polished appearance of 
glass IS due to an amorphous surface layer When 
the surface particles are acted upon by mechanical 
forces, the molecules, or possibly groups of molecules, 
rearrange themselves, die result being akm to the sur- 
face of a liquid This conception was first advanoed 
by Lord Rayleigh, and there is now a huge mass of 
supporting ^.videnoe When a piece of glass is worked 
meraanically, the surface molecules are so profcnmdJy 
agitated that they are able to rearrange themsdvss 
under the action of intermolecular forces 

Fue gkunng similarly consists m thermally agftatittg 
the molecules Very small forces are suffident to 
weaken the molecular cohesion by the required amount. 
Chemical action xnay produce a sunto result An 
(^ticat surface may be reduced quite uniformly by the 
acUon of HF, provided the fluorides as formed 
are not allowed to crystallise and the bath is kept 
in cooUnuous movement When a piece of glass ts 
fractured comparatively slowly, the fbroet at ffis edge 
of propagation of the fine crack must be very great, 
and, as before, the moleculet are sible Co Itow or 
rsarraim themselves to form a polished surface leysr 
But w£m the fracture takes place sudden^, and 
almost OMfUmWedy, as, for examjde, In the ooUfing of 
a pot of optical glass, portlona of the surlgyb 


m « mw, win# i* 

u « tjrp. of mutt^ U*tXan, Hu. Ui 

more mwiM. Uiwi tjhe dtenmilw oo. tlift tfliv 
of frMtnr. i 4 too sawll * 

WbMi « .ted twtf i* p ww t HgMjr <« 

MTtM. of * ftw Mofffc fh* mh ii i w Wrt S' 

tMtwen cro w otf fnoottnl if in Urn wgrim nm £ 

& A -1^ 


Novsiisi^t 1919] 


nature 


313 


itk «f^ of rtotit 90^ SfliM nirfaco lig^ht h viuble 
«yt i Widt i At low pretsure* th« d«ric ron«s c and 
«-OMirfe dofUy Into b Ai the prewure u incraaaed, 
^ uwrfacee become more interne and clearly de 
Ibted, but the an^ do not appreciably alter The 
•ceotrw cone procecde from the surface first as a rod 
orjOament of a remarinbly black intensity 
Further gentle increase of pressure causes the sur 
face layer to rupture as indicated in Pig a winch is 
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a photograph of a surface rtpeatedlv ruptured b> gentle 
ioipact If the Nicols are paralleled, black ri\b wilt 
be ieen proceeding from the edge of the crack as in 
i<ig 3, their direction indicating that the crack 1$ 
normal to the surface and merdy superficial Ihe 
lig 1 appearance remains unaltem 
A new phenomenon makes its appearance when the 
pressure it again increased Immediately under the 
Wl there appears, as m Ftg a a sphere pierced by 
the filament of the cone a and having a black outline 
with red on the outside* Fhe interior it filled 
wim green 4 >lue light, otherwise the general appearance 
of Fig 1 remains unaltered If no^ the Ntcols are 

S iralleled, the conical fracture (Fig 5) previousl) 
ustrated by Prof Raman will be seen and bv 
examination at intermediate positions of tho Nicols 
it will be evident that the cone fracture which takes 
place along the surface of b is tangential to 
the sphere which it encloses The fracture can be 
extended up to a limit which it is difficult to exceed 
even by a great increase of the rate of application of 
the pressure 

If die pressure is increased again, the crushing point 
U soon reached The glass under the ball collapses 
alotoet explosively, a faint click being audible and the 
butt sinks deeply through the surface The cavity thus 
pnaiduoed » lined with a snow white liyer of powdered 
l^ass 

On Um poUnscope at the moment of fracture several 
bitfereetmg' developments may be observed First, 
■M the remt probably of the greater area of pressure 
dtetact, the ooni of Ught b broadens out laterallv, 
yefo^sOy, die cone fraohire may extend honrontalty 
Vita the brhn of a hat, thus definitely terminating the 
ikiSrjMow the atirfaM, and thirdly, the space within 
dii wee tiaoemea cleft bv two fracture planes appar 
fm nofinal to one another and having their hne or 
l e e^ Bt i o n on the axis of the diHc cone a 
jmI only one diametral plane appears the other may 
" eijM do jtwMasft of pressure ^ometimee 
Mane Is tWtnlnateCat fhe axis but it can 
. eme n ded acraee t|w»^t ptene The ap> 

1 the fniewree ie how ea mdlceied m Pig 6 
^ " p(Mie dnMshtpes terminate at the base 
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of the cone, they may be extended by pressuiw to Che 
end of the rim, as in Fig 7 
Under crossed Nicols two new coloured spheres identL 
cal with the original one may make their appearance 
just under the base of the cone fracture as in Fig 8, 
mdicatmg the existence of subsidiary fractures 
But if a polished transverse sectKMi of a glass |dats 
smoothed with carborundum i% obseried microscopic* 
ally it will be seen immediately that surface conchoidal 
fractures pirdominate, and 
that if cone fractures do exist, 
the) arc verv shallow 
In tht workshop process of 
smoothing preparatorv to 
polishing the smoothing tool 
move<i over the glass surface 
but movfmtnt the expen 
mental pHU s did not alter the 
j;cnt.ral chatacteiihtics outlined 
ibove nor did the presence of 
water afford in (.\planation of 
the results obtaintd in prac 
tict 

tvidcnth mire pounding of 
I glass plate lannot result in 
1 smootned sutface of 1 tech 
Pic'll order 

10 As in all the previous experi 

ments the pressure was apraed 
'll the centre of the block, 
where the hurizontil foroes were balanced a new 
series was earned lut mar the margin of the plate 
Ihe new appenranoe, eorresponding with the stage 
illustrated in Fig i is indicated in hlg 9, from 
which It will be seen that the central cone is now 
deviated towards the side, its axis following the <^af 
actenstic conchoidal section In other respects the 
sequence of phenomena was as before Thus after 
the cone fracture which was of a shallower order took 
place ind the crushing jxiint was mchid, the dia* 
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metnil plane fracture followed the axie of the deviated 
oeotral cone, and the cavity from which the epimter 
wee removed had die chaiacterietic oonehoMal ap 

M preeumably the impact of the carborundiwn 
areine on the c^teee of cavitie* op the gleet to be ground 
3 |at produoea the coodtoidal epHnteip aa indicated in 
Fig 10 It would appear, tharefore dwt it le lha 
diemetral plane flmeture that le of priiinfT Ip yert a nee, 
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and that m the prooeem of emoothlng^ the faoHaontal 
movement is required to foree the abraatvo giratne 
against the skies of the cavities From actual tests it 
IS found ^t the rate of abrasion is directly profxirtional 
to the pressure and to the relative speed of traiislation 

Jaubs Want Fsehch 
A nnieslsnd Glasgow October 13 


tbs iH wii ag of tba Kiaf 

Ihb Zoological Park at Edinburgh has had the 
good ftHTtune to possess almost from its inception a 
small group of k ng penguins Three of toe birds 
were recei\ed in January 1914 from South Georgia 
a second consignment of which three survived amv 
ing in the epnng of 1917 A hope was excited that 
they might breea when two of thm were observed to 
be mating in the autumn of 1915 but nothing further 
occurred at that time In the late summer of 1917 
one of the b rds became brood\ an 1 sat in the posture 
of Incubation for about a month but no egg was 
amarendy laid nor was this bird one of tlw two 
which had been observed to be paired It was not 
until 1918 that the paired birds really settled down n 
earnest and much interest was iroused when on 
July 8 of thit >ear one of them was found to have 
an egg 

The i^ag penguin like its nca relat ve the emperor 
pengum^ maues no nest but carries the s ngle gg on 
itf le^ where it is held in piece and covered for 
wpitnm and pr>t ctiop bv fold of the skin anl 
of the abdomeh which< being furnished with 
s^fccnstrlcUng muscle grips the tightly The 
hro^dic^ penguin can not only trav^about with the 
egg la pbntioi. put even sc^^atoh its head wiih one 
^o& while stiu holding the egg securely Both 
sexpf 4wre in the of incubation the tn^fer 
of the egg having b^n obcer ed on the second dav 
The parental nstnet is \erv strong m the king 
penguin not onl n mated but in the unattiched 

as well Phe group at this time conUined th ee 
other birds and their oresence or perhaps nothing 
but the verj obv ous conflict of denre for simultaneous 
possession of the egg between the husband and wife 
mav have been the cause of the misfortune which 
followed It an\ rate it was disappointing to find 
after about two weeks that the egg nod been broken 
and tiiat its custodian was believed to be relieving 
the tedium of dut\ bv occasionally sipping its contents 

The floor of the enclosure consists of shelving rock 
and to reduce the nak of breakage if an ^ were 
produced this \ear a Urge bed of sand was lafo^down 
The next metoent was aMin disappointing for in JuN 
an egg was laid but wititiii an hour or so it had dis 
appeared none of ^ birds showed an> dlaposl 
tion to Incubate it I formed tSie opinion diet it hod 
been UII'dhlL of the unmated birds and this 
ssedped m wHkonfirmed when on September 1 the 
female tf the pair was found to have an egg The 
other thM birds were at once removed from the en 
dosure in that the\ should not interfere and for two 
days went well, the male Urd Ukkig the tgg at 
night nnd the ben during ^ dav On tmb third day 
however the calling ot one of the Other Utds^m 
tMrd of the three odglnslly 
tun uM and he left hit mfe rehned to h«v^ 
MAthiM more to do mth the Mtf and apent the dev 
(and proably the nt|(M) In caRiafi to the third hm 
and trySd to get to it After eame deto as toe 
tMpatejjMaed to he ufliltoit from the umeWewd 
etre afSto tgg and nedhet fted it 

dSdiiM to ^t the third hM harlr when doe toft 
'doito mb’ totOed doen^ Md the 
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reeumed hie rfuure in the Ieh0iir« the third Urd uwtally 
Standing near 

Tht time during which each bird hod the oM 
varied from a day to a week or more tlw iemwa 
when she had the egg alwavs remained m flba Siiaa 
place where she m ad e a slight bOllow in the siad^ 
but when the male had it be occaslonatly went for a 
walk round the enclosure shuOuig along with the 
egg on his feet He even descended from one ledge 
of rock to another by turning round and worfiing 
himself down backwards— a pmonnance which lea 
to several narrow escapes for the egg 
As the period of incubation elapsed the result Wes' 
awaited wtfli some anxiety and it was in no small 
degree gratifying to And on October as that ^ 
egg was chipped and the chick inshle olive It wm 
not however until two days later that the chick was 
clear of the shell the period of incubation thus being 
seven weeks and four days Ihe chick when batCbM 
was comparative!} small and the skin was bare but 
in a few da\s it moreased oonsidsrablv in slse The 
voung bird like the egg Is kept between the feet 
of the parent and covem bv the fold of skm It is 
fed at frequent intervals witii semi digested fish dia» 
gorged by the parent As in the case of other birds 
.hich fm their voung by this method the etude 

? iUces Its head m the parent s mouth and takes die 
ood from the gullet 

Apart from aicident there seems every likelihood 
th t the young bird wUl be rearqd It mav be datmed 
which feed nwir }ouiig by thiui method the duck 
king penguin has bred outside those islands of the 
Antarctic seas on which it has Its homa« and the 
record is a unique one T H GnXBSHX 

Zoological Socictv of Scotland FdinbUrgh 
Octdier 09 


A HiliBii t i ri is m Ifei Ixtrsala UMra-Vlilel 

It has been shown that the helium senes flrtt dta* 
covered m a terrestrial source bv Fowler can be repra* 
seoted by the formula 

''-""Kc# w 

where n hae toe value 3 or 4 (Evans PM ttug, 
vol XXIX p 384 1915) 

If fi to given the value 3 and n, the euccee rtto 
value 3 4 and 5 lines result at wave length idfO’ii 
13149 and 10847 My previous inveatigatlm of tlM 
helium ipectnim did net afford mudi evidenee ae to 
the eidstence of these lines (dstre^s /o«r» 
vol xhii p 93 1916) a recent eeardi however has 
been more enoceesful With a powerful dtovptlve 
dteeharge in behum a toaip fairiy etreng line appears 
at 1840a no trace of it le found fn Imrogen wite 
tosi.esme eiectneal oonditioae and it doto not ooent 
in Mium when toe discharge circuit ts free fnph 
ci^adty Under the earns vuienfly dtounttve ctxiali 
thm the line at iat6, alwaya pr eae ad in Imiuni. «nd 
todragen develops a aatenia on its mote 
iMo tots atoollita is ndt weE rosMvnL bitt Ijn mM- 
length nppenrs to to about uig i the f o g n o toot 
ahoSdd tonoettiM by 10847 » obaojmd to a itiS 
pair 4 t to8g pcobiMy dueto. an tapuifty 

Owing to ton dUAnldea « vacnepn ifoct r eatop j f ! , k 
is p«iW^ nowiee to ctolni t^ toeutvideem. Bnlp 
case ia cepcbiawo I tegard It ae tocy prehtMe. 
over toat two memtotoliithiaaarfaa ]A hmUkhiiyd 
toea found in the oKtreme ulimvielifti . . 

YnmUto UttBli 
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BxiWOMSKT* conducted in the reeearch laboratory of 
thie fbm of Adam Hi^, Ltd., by Mr. G. M. Fleming 
fhow tltat, in certain drcumetanoee, dlsdnct differ, 
eqeea of twacthre index may occur in certain llquMe 
at fbo aowatlng mirface between the liquid and a 

S dlllMfd paes eunace. In a few exceptional cases the 
fferenOes are very great; in the case of ether, for 
Inatance, thegr may amount to as much as 002 in the 
refractive index. 

These remits appeared to me of considerable import- 
ancel and it was intended that the investiganon^ 
sbouid be continued here. 

A* a first hypothesis, I proposed to assume that the 
effect was due to variations of pressure in the neigh- 
bourhood of the hiterfaee, such variations of pressure 
being due to cohesion, am occurring according to the 
intimacy iff contact between liquid and glass Verv 
attractive lines of thought suggest themsdves when 
the phenomenon is contemplated from this piunt of 
view. 

Unfortunately, more urgent preoccupation;, inter- 
vened, and the results have therefore bwn communi- 
cated to the director of the British Scientific Instru- 
ment Research Association, in the hope that he mav 
find a place In the programme of work for further 
study in this dlrecoon. Meanwhile, I should be 
gratuul if anv of your readers could refer me to an\ 
prior observations of the kind. F. Twyman. 

Reeeardi Department, Adam Hilger, Ltd , 

75A Camden Road, N.W i, November 7. 


The A ii Ol ft y af 

From reading a recent letter in Natvrr (October 16) 
discussing the distance diat thunder can be heard, 1 
am induced to send vou the foliowing observation — 
On the evening of February ad, 1912, when camped 
on North Chlncha Island (off the west coast of South 
America), a brilliant diepfay of lightning in the distant 
high hitmar to the east attracted our attention. The 
cioud-stratum from which the stonn evidently issued 
lay far behind the clear coastal sons and the lower 
foothills, but hid from my camp the upper reruns of 
the CordlHera. Both I and a Peruvian friend heard 
quite dearly the low distant peals of Blunder. As I had 
been told (hat thunder was an almost, if not a quite, 
unknown phenomenon on the coast — this was the first 
thunderstorm, indeed, that mv companion, a man of 
more than forty years of age, had experienced— I pur- 
poody made a record, during the best part of an hour, 
of m intervals elapsing between the flashes and the 
peala, and from my Journal I find the average to have 
been yta seconds. Nrkry O. Forbes. 

BtepcansfieM, Bucks, November 7 


to IlM ttklMlIHI A 

Im referring to Tavaka’y work on silkworms I made 
November 6, ‘p. ai6) a mistake which 
sibetiid be corrected. His lUscov^ was not that two 
ciHiracterB linked in the male were not linked in the 
ftinde« tat bbat hr a cam or linkage common to boBi 
intpist and females It is olaly in the males diat crosslng- 
oociira. Sinca, on the Onalogy of Abraxas, the 
1 prewiMUy in the dlkworm the heterocygous 
I obeervaBop Is cbmplementafy to and con- 
„ wfth Morgan’s evidence that in Drosophila 
!• no crMemg-ooer in the male, which in that 
ii le fiitamygoua in Bie sez-character. pie 
U fai Journ. CoU. Agr., Toboku Imp. Univ., 
<t jAtS- Abo the foeina fbund by Patterson 
IsWitg mnbe mm females should have been 
" (Mb” ntt “iAter<sexkl." W. Batxson. 
>* 4* 

I. lOd1 
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THE PREHISTORY OF SOUTH AFRlCA.*^ 
*T'HE bulk of Dr. McCall Theal’s book is ns 
^ valuable now as it was when first isaued, 
twenty years ago. But though “illustrated and 
eniar^d,” it is not “ inmrov^ ” so much as one 
woido have expected, w. Theai does not make 
much use — ^though he alludes to its publication 
in 1911 — of Dr. Pdringuey's important study of 
the Stone nge in South Africa, thoimh Bie 
theoriM of Perioguey and Shrubsail woura have 
materially helped him in bis attempts to picture 
^ first peopling of South Africa by Man. Also, 
in the scan^ evidence he has gathered together 
of the origin and wanderings of the Bushman 
race he — as do most other historians of Africa — 
overlooks the statement of the Italian travdler, 
Ludovico di Varthema, who in his 1508 voyage 
aerbss the Indian Ocean stopped at Mozambique, 
and, journeying a short distance inland to some 
tablfr-topped mountain, described a short-statured 
savage people living on the mountain-top whose 
language consisted largely of “clicks,” “like the 
sounds used by Sicilian mule-drivers.” I have 
myswlf gathered up and recorded legends in South 



N^aMdand of a yellow-skinned, Bushman-like 
tribe that lived down to a few hundred years ago 
on the inaccessible upper parts of Mts. Mlanje 
and Chiperone. 

$0 far as we can trace the race movements in 
Africa south of the Zambezi prior to the definite 
entry of South Africa into recorded history, we 
find them to be something like this : At a oom- 
parathrely remote period— say, thirty to twenty 
thousand years ago—there was living in souBiern- 
most Africa a human type "ow named or nick* 
named the Strandlomim (“ shore-runners ”), 
whose skuUs show a slight resemblance to the 
Buahman type, but whose brain ciqmcity was much 
hmher (1600-1500 c.c. in the male, oompnrml 
with an average of laoo c,c. in tibe Cape 
Bushman, and an average of 1480 c.c. in Bie 
Bantu-speaking Negrc^. The higher type of 
Strimdlooper skutt (a in Fig. 1) in fact reminds 
one of the Hnmitic slndb of North-east Africa or 
of the Cro-Magnon type of Europe thirty BioiMaod 
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yearb or so igo These •>«. irtely Negroid Strand 
loopers iccording to P^ringuey were the earliest 
humans in South Afric i so far as our very slight 
evidence can be ipplicd to the making of theories 
But pparcntly though they brought with them 
the 1 urope in irts of their time ind especially 



l>Ga ^pouguWu tcNeleji pyg a y t) p« f ( ) 8000 yaa « ago 
fomapedya taapaac 


their 1,1ft of drawing- tht> imp rted some of 
these the Hushm 1 1 m nd nd then ditd out 
Another qitstion hinted it but not adequ iteiy 
dihcusscd n Dr MiCtll Fhea! s book is that of 
the different physical types of Riishmen There 
IS a Bushm \ langu'igc ind culture omm>n to 
ill these (di(,rided cr primit ve) peoples but the 
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shape of the head differs considerably Some-* 
Dr Theal gives a photograph of a woman — 
exhibit *1 greater degree of prognathism than any 
other known human rice 1 could supplement 
Dr^ Theal s exam{de by several others^ un 
foctunatcly at my disposal for rmroduetton at 
this The North Kalahari Bushmen have 
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sometimes projecting brows the Cape Bushman, 
on the other hand are usually neither pro 
gnathous nor prominent browed Some Bushmen 
have fairly long skulls others base head forms 
markedly round and brachicephaltc Possibly 
these varieties m the shape of the skull mav 
indicate a fusion of Negroid types some of which 
stood low in the scale of humanity especially life 
language Iherc arc apparently two features 
(besides steatopygy) characteristic of the Bush 
race which all these varying types hold m 
common one is the conhguration of the ear 
ind the other is peculiarities in both the male 
ind female external genitalia I do not know 
whether the Bushman ear has been definitely 
noted in other Negro or Negroid races but the 
^ peculiarities of the genii ilia can b6 noted here 
and there i p the e istern side of Afnca until the 
eastern Meditcrr inenn is reiched 

I he Hishmen indetd seem t) have entered 
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Afnc 1 no d( ubt very incientl} from the dtrec 
tun >f Arabii or Syrii and to have wandered 
down the eastern side of the continent until they 
settled in South east and South west Africa 
The Hottentots came very much later— 
forest Negroes and the Nilotu.s may have pre> 
ceded thun in P ast ind South west Africa iXey 
arose probably from a blending somewhere m 
eastern equatorial Africa between the BuaUhan 
type the H imitic or Nilotic Negroids sgd the 
forest Negroes Their push soudiwards seems 
to have been diagonal first from the rwmns 
south of the Victoria Nyanza to the Nyasa Tan* 
ganyika pi iteau and thence to Sotith west AJhoa 
1 inally they advanced along the o0ast of Souths 
west Africa to the lantk south of the Orango 
River Like the Bushmen, they formed trihis 
that differed much in facial appearance ThoM 
that the Portuguese and Dutch found «stublMhe«l 
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% \n Cape Colony were lighter in colour and far leas 
ugl^ than the Hottentots farther to the north-west 
or inland, and their culture was higher, as though 
they had preserved more of the Nilotic or Hamitic 
intermixture. 

The pygmies of the Nile Della, of prehistoric 
Egypt, seem certainly to have been Negroid, but 
more like the Asiatic Negroes, and presenting few 
resemblances to the Bushmen. The steatopygy 
of Bushmen and Hottentots de\ eloped into a local 
exaggeration (chiefly in the women), but occa- 
sionally appears in the C^ngo pygmies, the East 
African Bantu, the Nilotic Negrccs, nnd even the 
Whiteman races of the Medib 

I cannot quite share Dr. TheaPs theories i 
cerning the origin of ihe Bantu langu.igcs, bn 
I have already exceeded the space allotted to 
1 must deal with m) points of difference t 
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* where. On the other hand, I am obslinatel} in 
agreement with his views on the subject of the 
earlier stone buildings of South-east Africa, of 
the Zimbabwe type, they were never (the earlier 
and more elaborate) built by Negroes, Bantu or 
Hottentot; they were— so far as we can be 
certain on any subject that has not at present 
conclusive proof— built by a non-Negro people, 
possibly the Phoenicians (x>cning from some l^se 
in southern Arabia. The secondary and much 
later work was very likely done by Arab gold- 
seekers prior to the Islamic period. All that the 
more inteUimnt Bantu peoples, such as the 
V KaraAa or their allies, did on the verge of their 
entry into the history of South Africa 
on very clumsily surface gold-mining and the i 
of stone for building rouglf, low 
drcMl&r huts. 

The accompanying reprodui 
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own as well as Dr. Iheal’s theories The first i 
copied from IMnngucy and ShrubsalPs “Ston 

Xge in South Africa”;" ihi , , ^ 

by Prof. Flinders Petrie ; the third by Mr. Leo 
Weinthal ; the fourth is from a photo by Dr. 
l,e nhard Schultz ind the fifth is from the 
‘ction of the Riv 1 Anthropological Institute. 

H. H, JoiivsioN. 


I.r.-COL. B. K. KLELIS'a. 

T}\ the de4ith of Ll -C(;l Keeling, Survejor- 
ficncr.il of Eg>pt, that country has lost one 
of its ablest officials. Lt -Col Keeling was bom 
in 18H0, .ind eduiated ,it Bradford (iranimar 
School and at Trtnit> College, Cambridge, where 
he Uxik firsts in the Witiira! Sciences and Mc- 
hanical Science (Engineering) Triposes. On 

iea\i ^ . 

Woolwich, mal Ph>si 

l..ahoraloi), whe he >iked speciall) 
mctrolog) 

In 1904 Keel ig joined the Egyptian Sui i^ey 
Department, wfi le he t</ok charge of the m 
triangulation, ar in the nest vear of the llel 
Observatory als Here he designed .ind buili 
the comparator houses for t if the 

standards of the Sur\e>, an d the goo- 

^ Kg)pt, in conncition with which 
a gravity sur\ey of the Nile Wille} and neighbour- 
ing r«»gions was undertaken. He also slatted 
precise levelling in Egjpt, and under his direction 
a network of bench-marks has been formed in the 
Delta of the greatest talue to irrigation. \n in- 
vestigation into the subsoil w.tler-level of the 
Nile V’alley, and its effect on the cotton crop, 
came also undci his direilion, while his w»ork 
on standards of length led to the formation of 
the Weights and Measuris Olht** under his 
direction. 

In mcleorolog) Keeling introduetd research on 
the upper air at lidwan l)bservati>r\, where kites 
and pilot ball(x>ns were regularly used, and in 
1908 he made a jouinev to the Upper Nile for the 
study ot the upper-air (in rents during the rain> 
season. In 1913 the more scientific branches of 
the work earned out in the Survey Department 
were amalgamated to foim the Physical Serviw, 
with Keeling as director, and in 1915 this service 
was transferred to the Ministry ol Public Works 
as a separate Department 

In December, 1914, Keeling left Egypt in order 
to take up military outies, and recei\ed a com- 
mission in the Royal Engineers. He was at first 
attached to the OrdnaiUT Survey, nnd placed in 
charge of the map publication depait but 

-• ’ his kee" nt the ^nd 

! in February, 1916, he joined a h'ield Survey 
pany in France, He was wounded In the aut 
of igib, and did not return to Fr mce until 1917, 
when he commanded first the Dep6t Field Survey 
Company, and then the ^rd Field Survey Bat- 
talion he was promoted to the rank of lieutenant- 
colonel. The Survey battalions were now organ- 
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isifig new methods of ranging by sound and 
observation, and by his force of character Keeling 
was particularly successful in gaining the con- 
fidence of the artillery in these meth^s, and it 
would be difficult to over-estimate the effect on 
many operations which he thus exercised. He 
was present at the Somme battle, the attack on 
Cambrai, the great German attack in 1918, and 
the subsequent British advance. 

Keeling returned to Kgypt in April, 1919, as 
head of the Survey of Egypt, having also been 
appointed chairman of the newly formed Board 
of Cotton Research, and with his accustomed zeal 
had already started to develop geodetic and other 
lines of work in the Department, He was a man 
of unbounded energy, who combined foresight 
and skill in administration with a sound scientific 
training, and his loss is a serious one to Egypt. 
He had only recently been married, and the sym- 
pathies of all are with his widow. 

H G. Lyons. 


NOTES. 

A LOsrKRKNtF of delegates representing the Mediter- 
ranean nations is about to meet at Madrid to organise 
an international sihemc of fishery investigations and 
to set up a central office foi the co-ordination of the 
results and their publuation in French, Spanish, 
Italian, and English. Four exploring ships arc to be 
at the disposal of the office the Htrondelle 11 be- 
longing to (he Prince of Monaco, a speciall} built 
Italian ship, and two other vessels provided bv France 
and Spain. In the meantime, while the fv^l scheme 
Is being elaborated, the Italian Government is 
beginning inveitigations in the Dardanelles. In the 
mmn, the object of the reseauhes will be the develop- 
ment of the «ca.fishing industries, and the results 
primarily houghf will relate to the life-histories of 
edible fishes. Hvdrographic work will also be carrie<l 
out Several big expeditions have made investigations 
of this nature m the past, but there is still much to 
bo discovered, and sustained research is, of course, 
imperative in the stud> of variability of the produc- 
tivity of the fisheries. 

Wr note with great regret that Mr. S. D. ChalmeVs 
died on Friday, 53 ovember 7. Born at Wallaend, near 
Newcastle, New South Wales, Mr, Chalmers had a 
brilliant career at the llniversit\ of Sydney, w’hence 
a travelling fellowship took him to Cambrid^, There 
he graduated as thirteenth Wrangler in a very strong 
vear. After holding lecturerships in mathematics at 
Owens College, Manchester, and at the Royal Naval 
College, Greenwich, he became the first head of the 
newly organised depnitment of technical optics at the 
Northampton Polytechnic Institute at Clencenwell. a 
post which he held until his premature death at the 
age of fort\-two. Since T903 Mr. Chalmers’s w’ork 
had been entireU devoted to optics, and his activities 
were largely identified with the Optical Societ>' of 
London, of which he was for a time honorary secre- 
tarv, and in 1909-10 president ; and al^ with the two 
Optical Conventions of 1905 and His published 

work, his teaching, and his personal advice and 
example have done much for the optical industry of 
this oountrv. and it Is greatlv to be regretted that 
one of the ablest workers in this field has been lost 
to us at a time when that industry needs all Us 
strength. During the war Mr. Chalmers not only 
assist^ the Industry by personal advice and help, and 
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bv a large amount of reiponaible tettiog work, but he, 
also organised and supervised a special training work*! 
shop in which girls were trained to become skilied 
grinders and polishers of lenses. There can be no 
doubt that his untimely death Is to be ascribed to 
the excessive strain of these activittes, followed by the 
further strain arising from a combination of a pressure 
uf m.*iny students and an inadequacy of staff. 

Au. those interested in the afforestation question In 
this countr>, and cognisant of the vita! economic and 
social problems bound up with it, will have been 
relieved at the answer given by Mr. Bonar Law, In 
reply to Sir Philip Magnus, on the subject of th« 
Commissioners to be appointed under the Forestry Act. 

It wall be remember^ that the Forestry Bill was 
pas^ b\ the House of Commons In Augu<»t last, 
having boon previouslv accepted by the House of 
Lmds, The Act proviclcd for the appointment of a 
Central Forcstn* Commission, consisting of eight 
Commissioners who should be responsible for the 
forest policy in Groat Britain and Ireland, and anxiety 
as to the non -appointment of the Commissioners was 
being felt. The names of the eight Commis^oners 
were announced In last week’s Naictrk. The member 
of the Commission who has had a technical and 
scientific forestry training is Mr. R. L. Rotknson, the 
Cabinet having* accepted the principle that at least 
one Commissioner should possess a scientific training 
in forestr\ We should like to have seen a repreaenta- 
live of the purely scientific side of forestrs* upon the 
Commission, and also a second expert member pos- 
sessing a practical and wide knowledge of forestrj' 
conditions throughout the British Empire aed other 
parts of the world outside western continental Europe. 
The advice such a member could tender on many* 
points of vital importance in connection with the 
afforesting of the great waste areas in this country 
would prove Invaluable. This is a weak spot in the 
Commission, n disnbilttv which, it may be h(^>ed, will 
be quicklx realised bv such a broad-minded, energetic, 
and capable administrator as the chairman, Lord 
Lovat, has already proved himself to be In other 
icspects the selection of the rommltiioners gives everv 
promise of assuring the fulfilment of the desired 
results. 

Wk muih regret to record the death, on Novem- 
ber 14, at eightx xears of age, of Dr. John Aitken, 
F.R.S , a frequent contributor to our correspondence 
columns, and distinguished for his lifelong researches 
on the nuclei of ctoudv condensation and related sub- 
jects of meteorological phvsics. 

Tub ninety-fourth course of juvenile lectures founded 
by Faraday nt the Royal Institution will be delivered 
this Christmas b\ Prof W. H. Bragg on “The World 
of Sound ” 

ANNOUNCKiiBNr IS made in the Timrs that Prof. M* 
.Planck, Berlin Unlversit>*, and Prof. H. Stark, GHefs- 
wald Universitv, have been respectively awarded the 
1918 and 1919 "Nobel prices for physics, and Prof. F. 
Haber, Berlin University, the 1918 Nobel prbe for 
chemistry. ^ 

Prof. Wm. Bsrbyuan Scott, prcsideirt of the 
.American Philosophical Society, sends us the follow- 
ing congratulatory message from Princeton :—“l am 
very glad to congratulate vou, offifiallv. upon fite com* 
pledon of the first half-centurv of NaTURR^# caraar, 
to express the cordial wish and hope that that career 
may long continue in q^er-ineceasing honour and ‘use- 
fulness, and to give softie appreciation of the 
great services which the journal has rendered to 
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«iQntific men ihroutfhout the iKorld t*«ptcidlh to thost 
of the English speaking lands 

Thb second annual generil meeting of the British 
\fSOCUitton of Chemistb held on No\ ember 

in Bifanchester, Prof J W Hmchlc\ the president 
presiding ihe council is giving much thouLht to thi 
important questnn of the ixpresentalion of chemists 
and technical workers gtner'illv on the jOint mdustn 1 
counals formed under the Whiticv scheme ind 
able to report that 'xn a result of the labours of its 
speaal sub commitU e a fedcr ition of scientihc ind 
technical organisations has been formed for thi pur 
pose of advinctng the claims of hi'unuorlers to 
represent itinn alongside capital md labour 

\PPLICA1I0NS are invited by St Bartholomew s 
Hospit il Medical School for elt ction to the Rose 
research fellowship which is of the vearlv value of 
6oof , exclusne ot laboratory ixpenses 'fhe subject 
of the rcseanh is The Patholo^v and Treatment of 
1 \mphadenom i The person xppe intcd must de\ote 
the whole of his time to the fellow ship \pplications 
with not more than throe ttstimonnls the names of 
three leferets md pirticulirs of the lines upon whuh 
the apphcint s projMsed rest ireh is to bi earned out 
must reach thi Ocan of the school not laUi thin 
December ne\t 

The retirement of Mr George \ Macmillan fiom 
the honorar\ sctictuaship of the Soaetv foi the 
Promotion cf Htllenu Studus should not tx llowed 
to pass without notice in these columns Jt was on 
Mr Macmill m s initiative due to the enthusiabm foi 
'^^reek art md archapologv kindled bv i Msit as a 
\oung man to Gieccc th^at tht socictv was founded 
forty yeirs ago and dunng those f«rt\ ^e^ls he his 
acted as its secrttar\ ana been the miinsprmg of 
Its Qctiviues He hih worked in close partnership 
with all the leidmg Greek irc haeologists of this 
generation cncounf^cd numberless >oung men 
and aflfoided ^encroufc financial assistnne to 
manv enterprises He m a shining ex tniple of 
one who ha\ing put his hand to i task does not 
wearv in well-doing but carries it on through the 
working \eari» of a lifetime h\cn now Mr Mu 
mil Ian Is not whollv withdrawing from the work of 
the socictv for m vacating the sceretar\ship ht has 
accepted the honorarv troasurer^hip and his counsel 
will still be avail lb Ic for the e lust for which he h ib 
done so much 

Baron Roland \on Eoivos Hungar) s greatest 
man of science died on \pril 8 last in Budapibt 
The son of the Hungarian writer and politician Baron 
Josef von Kotvos he was bom at Buda on Jul} 27 
1848 He began his university career at the Lniver 
■ity of Budapest and continued his studies under 
Kirchhoff Helmholtz and Bunsen at the Untversit\ 
of Heidelberg He also spent a short time at Konigs 
berg under hranr Neumann Having obtained thi 
def^ of doctor of philosophv at Heidelberi^, von 
Eotvos became a Dozent in Dhysics at Budapest Uni 
veraity and m 1872 he was elected to the chair of 
theoceticat physics at that university Some years 
later he wa^ also elected to the chair in experimental 
physaes, and for a short period was Minister of Fduca 
tion Ln Hungary Von Eotvos occupied the position 
of prastdent of the Hungarian \cadem\ of Science for 
mmw Tears and in 1891 he founded the Hungarian 
Mattiematical and Physical Soaeti, the presif^encv of 
vhicb he held until his death He was also che Hun 
ganim representative of the International Commission 
for earth measurement 
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Ihb Hunterian Society celebiated its centeiurv on 
November 12 b^ 1 dinner at the Iroiadero Restaurant 
Dr Langdon Brown the premdent was in the chair* 
and Sir Norman Moore (the president of the Royal 
College of Physicians) Di \ddibon Sir George 
I Newman Sir Vrchibald Garrod and Sir I rank Dvson 
I (the Astronomer Roval) wtn among the guests The 
bocietv s annual silver medil was presented to M 
I John Adams for hu work in connection with the C 01 
poration of London s J havics Inn clinic for the treat 
ment of expect mt mothers ind thiir infants affected 
bv svphihs The Huntcnin Scxietv w is founded in 
1819 bv Sir Thomas Blizard an admirei of the 
j Huntcis and especiallv of John Hunter and has 
I numbered unong ite ptesid nts Dr Bright (from 
whom Dn^ht s cliscise derives Us name) John Hilton 
(the surgeon) Hughlings Jackson and Sii Thom is 
Crosbv (a former lord Mivor) In eailiti divs con 
suit ints resided mostly w ithin the C itv boundaries 
and the society has alwavs kept in touch with the 
( itv nf 1 ondon and resolved to make to Mr \dams 
I spinal eenteo irv iwird of its med il 

I IIP British ( otton Industiy Rtbcaith Association 
wan formed some months igo tc promote soentihc 
research in connection with tlic cotton industry in 
cooperation with the scheme of the ^Govtrnmcnt 
Department of Scicntitic and Industri il Research 
ihe first pioblem before the issociition after Us in 
corporation was to setuit the si 1 vices of i man of 
the highest attainments who would Im able not only to 
undeitike the dir ction of th* isscniition s researches 
but also in the dithcuU inilial stages to construct 
sound foundations for the build inf^ up of the institute 
cf the future Vs mentioned last week the council 
has made this appointment md bv serunng the scr 
vices of Dr V VV Crosslev (MG h K S Diniel 
professor of chemistry at Kings ColU*,c I ondon as 
director of research the assoc iitnn is making a vci> 
fortunate md promising stvrt In his new post Dr 
( rosslev will be responsible t> the council for the 
direction of all the research and fci the whole internal 
management of the institution It will probiblv not 
be possible for him to devoU his whole time to the 
work befoit Fastei but he will no dc ubt bo ble to 
^ivt the issiXMtion pnliminarv assist nice before then 

j Thi President of the Board of Vyiculturo and 
’ Fisheries (lord I ec of larchim) his now approved 
of the leorganisation of the Bo ird md the regnuping 
of Its functions into fivi m un Depirtmcnts each 
I under m eve cutive he id rc sponsible in the e ise of 
the three Agiicultural Departments to the President 
direct, and m the case of the I ishenes and Welsh 
Departments to the President throuj^h the Parliamen- 
tary bem tarv (Sii A Griffith Boscawen M P) Sir 
A Gnflith Boscawen in addition to his duties is Par 
hamentarv Secretary has been appointed r.)eput\- 
Minister of hishenes The following appointmmts 
have also been made Sii A Diniel Hall CJniif 
Scientific Adviser to the Board and Director General 
of the Intelligence Deportment Mr Lawrence 
Weaver Chief Commercial Adviser to the Board and 
Director General of the land and Supplies Depart 
ment Mr F I C Floud General Secretary to the 
Board and Director General of the Finance and 
Fconomics Department , Mr H G Maunce, Fisheri s 
Secretary and Principal Asiibtant Sccretanr to the 
Board md Mr C Bryncr Jones Welsh SecreUrv 
in speaai charge of the Welsh Office Mr R ] 
Thompson and Mr H L French have been appointe d 
Assistant Secretaries to the Board to fill the vacancies 
creat^ ^ the promotions of Mr F L C Floud and 
Mr H G Maunce 
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Is continuation of the excdlent ^ork left unfinished 
by the late Major Bendire on the life histones of 
North \mcncan btrdb, there has recently been i^^Ruod 
by the United States Nation il Museum (BulUtin 107 
Washington Government Printing Office) an insial 
ment devoted to the Ncarctic diving birds of the r dtr 
P^gopodeK prepared by Mr Arthur Clevehnd Bent 
with the CO operation of numerous ^ell knmsn 
ornithologists This volume affords much \a1uab1 
and up to-datc information relating to the ourNhip 
nesting eggs piriod of incubition >oung, olum tges 
food t^havTour brct^ding lange winter range mij^i 
tions egg dates etc ot thirty six species one thud 
of which are memberb of the Bntish ivifium 
Among the mass of important ind intetx sting in 
formation affoidcri onlv a few items can be referred 
to It mi\ be mentioned that thi comp ir itivclv lit 1 
known larf^e billed pufhn the. h lunts of which are con 
fined to a Iimitc 1 portic n f the \rcti Ore in his 
recentiv ^ri uK incr iscd in numbers on the notth 
west coist <f Grecnlind which is regard* cl ns being 
the westerly limit of its rangi Welcome particul irs 
are given 1 1 linj^ to the life hibtorv of tne \ Itcw 
bilUd l(K n cr \dim s h\cr th eggs and nest of whi h 
arc bgured I he re s also in excellent summarised 
histor\ of the extinct j^reat luk and a figure 
of the f,g now in Amc ru 1 which w is foim rlv in 
the collectioi of llie late Sir \\ illiam M In 1 L irt 
I ho luthc I IS u bo (onj^r iLul lUd on the ibU mann r 
in which h his presented the results of his studies 
of the extcnsice and valuable material at his dis 
posit and i1s> on the interesiinj; series if ptclui s 
of bird life bout ci^hlv in number from photographs 
1 1! 11 d r it from \ tun The vclvimt s firth i 
enruhid l\ thiit in ci loured plat s of 

Mfssrs Mumiii \n wo Co 1 id have in pro 
paraiion i Dutionarv of Applied Physics to bt 
issued probnblv in four volumes undtt the editorship 
of Sir Richard Glo/cbrool who will have the assist 
ance of i number cf distinguished contributorb The 
work IS intended to include the ringc of physic 1 
science in its ipplicition to cnginecnng and manu 
facture it will cover therefore a wide ground and 
needs the cocperation of m in\ writers It bhould 
appeal to manv woiktrs for the fact that scientific 
investigation ind inquiry form the foundations of 
niw methods of minufuture and are tequind bi fort 
anv markid idvancc is pcssible is now very fully 
realised It is hofied in the v irious sections of the 
Diction ir\ not onU li supply up to d te informotun 
is to what has been dine in the o st but ilso to giv 
some indii ition of pioneenng diiections for further 
progiess The presint is a suitable timi for such 1 
worl new mdustii s iro springing uo old industries 
aie being recon strutted ind there arc few which do 
not invoKi some process 01 prcKCssts lascd on the 
disrovciics of physics Pure science s the pr sident 
of the Roval Sotietx stated som little time buk 
m IV cause I revolution in an industry Tt \i11 bt 
the obtect of the Dirlionarv to indicate in a loncibc 
form the xppUcition of the most recent advan cs of 
physics t > trade mil manufactun 

Wr have receivtid a catalogue of \ rav and clectrcu 
medical apparatus fiom Messrs Watson and Sons, 
Ltd comprising 360 pages well illustrated Ihc 
whole range of appliances radiological and electrical 
now in use for therapeutic and diagnostic purposes is 
tcverad together with numerous parts of ipparfitus 
suitable for research purposes Prominent among 
the latter are high tension tiansformers which the 
modem investigations in radio metallurgy have de 
manded Useful information is also to oe found in 
these pages as to the careful use and appropriate 
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technique of many of the appliances, as witness tfi 
remarks ucK>n intensifying screens and the mana^ 
ment of tW various types of Coolidge tubes now 
available A considerable section is devoted to stereo 
taropv fluorosc opic examinations embedymg stereo 
scopic vision are now possible with comparadvelv little 
additicm to the installations generally found in a 
pital department 

Ma Rcxfk T Smith gave his presidential address 
to the Institution of Flectrical bnginceni on Novem 
b r 13 \s the r always of this country arc shortly 
to bo subjected to fresh legislation, the choice of a 
nil way electrical engineer as presiclent was a happv 
one Mr Smith considered the question of super 
sc ding the steam locomotive bv the electric locomotive 
l>oth for passenger and goods services Ihe ccuil 
iKcessarv to prciduci a given hauling effect on the 
ratlwav by me ms of in clcctnc locomotive is at the 
most 40 per cxnt of the coal buint in the furnace of 
1 steam locomotive to produce the same result Ihis 
w ould mean 1 say ing of betw een 7 000 exx) and 
K ooi oou tons of 10 il e ich year It h is been astunated 
that to cite in f> ill the nilways in (ire it Britain 
would cost 3<X)0oooMf If coal ever rose to 45^ 
per ton the s iving of fuel wculd itself piy S per cent 
on the investment fhe average cost of running 1 
locomotive in iqi) w tb 1240! the cost of cool and 
w ltd be mg about 37 per cent of the tot il cost 
Ihc avenj^c capital cost of a steam locomotive this 
\cii is 7vxd but the ivcragf cost of m electric 
locomotivi including electric equipment of line; but 
exclusive of power house ind high tension lines would 
be about 000/ Ml Smith calculated that to en 
ible the ckclric tram to t irn the present rovmue per 
trim mile ihc passcngci electric ti an would have t<$ 
weigh more thin hilf is much again is the steam tram 
Hid the ikctni gcxKlb train would hive to be at least 
1000 Ions in weight which is much heavier thin the 
average stt im ti an for goodb He considered only 
m iin line eU ctrihcation and he admitted that some of 
his dati in c introvcrsiil He cmphasibed the im 
portanir of stindardisition in man line electrification 
ind judging from our present knowledge he sug 
gestid th It the direct current bvstem working at 1^00 
or possibly 3000 volts would be the most economical 
for use over the whole country The problem is of the 
gnat st nitional import ince Tn the future the 
d mand for scitnuficilly trnned trKtion engineers 
will 1 1 verv great 

I HR innuil report of I Icvd s Register of Shipping^ 
for the \( ir ending )unc 30 last is discussed in the' 
Engineer for Otober 31 During the year 1351 vessel^ 
of ) 801 331 tons gross were cT isstfied bv the com^ 
mittee including 204 vessels for Government service 
Jhe United States headed the list with 470 vessel! of 
1 883 7S9 tons Included in the total were 156 vcsssels 
of 943 ^87 tons built upon the Isherwoofl system of 
longitudinil frimtng of which 3^ were mtended for 
carrying oil fuel in bulk It is of interest to note that, 
owing to the chfHcultv of obtaining a ^uffiaent number 
of cylindrical boilers the greater portion of the vessels 
built m America and all the wood vessels built tn 
Canida during the war were fitted with water tube 
Ellers Also a large prc^rtion of the vessels built 
in America were fitted with geared turbines most of 
them being of the double reduction type Besides their 
ordirarv work the surveyors renderkl great assistance 
to thi Admiralty in the design cbnstruction, and pro / 
ductiof of special types of vessels^ and alto to thk, 
French Government la the inspecdoa of shell steel 
of whic^ I 401 114 tons were passed bv the society*! 
surveyors More than aoo German vessels Uken over 
under the peace terms have been surveyed bv the 
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turv^om Ihc collects e capacitx of ne^ 
cold stores and extensions earned out under Llo\d s 
survey amounts to 7*500 000 cub ft I he committee 
has ^so undertaken research work at its o^n txpense 
one of the subjects at present engaging the attention 
of the special sub committee on research being the 
effect of a fluid cargo in the form of oil in bulk on 
the behaviour of a wip in a seiwav, and the manner 
in which energx passes between the ship and the 
fluid in the holds The report is voluminous and it 
IS onK possible to touch upon a few of the leading I 
Items 01 interest 

Ihk new monthiv Lonqiu i f which the ^rst 
number his just been issued will All i w ml Utif^ 
felt b\ the British public for a maga/me 
popular language an account of the scientiflc ind 
technical atmevoments of the daj Roiders hiving \ 
technical bent were obliged to glean whit information 
they could from the technic d journals propi r or if 
they read I rench sufllcientK will to subsiribt la i 
well known trench periodic il which fulfils th sim 
function Iht hrst number contains well writUn and 
illustrated irtules on the running of the I ondon tubes 
the technique of Aim miking the intern 1 struduic 
of metalb (by Dr Walter Rosenhain) nd other 
interesting contributions 

I he Cambridge University hop<s to havt 

vol lu of the Cambridge BriUsh tlon ti id\ for 
public ition before tht «nd of the year Other m 

nouncements of the same publishers arc a new tdition 
of Prof \ H Ki ane s Man Past and Prtsi nt 
completeh revis d and lirg<U rcwiittin bv Mrs 
Quiggin with the assistance of Dr A C Haddon 
■ Pleasure — I nplcasurc an experiment il mvcstigi 
tion on the feeling eUments Dr \ Wohlgemuth 

Chemistry for Textile Students Pi of B North 

and \ Blind Machine Drawing fot Fhctncal 
Enginetis h Blvlhc bood Poisoning ml loot 
Infections Dr W G Savage Pr ictical Fxcrciscs 
on the Weather and Climate of thi British Isles 
W F StacLj The Phvsiologv of F irm \nimalb 
Pirti (Genital) Dr F H A Marshall (icn ral 
Psychology W S Hunter Practical Geometry 
C Godfrey and A W Siddons and The Fitments 
of Analytical Conus Di C Divison The library 
Press Lid h is nearU ready for inclusion in its 
Manuf letunng Problem St rics The M inagement 

Problem F T Flbourm and m pieparition Ih 
Reorganisafion Prrfilem J F Powell ind The 
Workers Pioblem W Wilkinson fhe S P (. K 
wiU publish Woodcraft Scouting in Town and 
Suburb thcRtv W Bren < Silver Wolf ) 

\ CATALOGtP (No 78) inteiesting not only b> reason 
of Its contents but also from the fact that m inv of the 
volumes offered for sale arc from the libraries of thi 
late Prof T McKcnny Hughes and Mr W I* 
Balston, and that the geological portion of the library 
of £>r Henry Woodward is included has just bein 
circulated bv Messrs Dulau and Co Ltd '^4-30 Mar 
garet Street W i The 1018 works listed range over 
the subjects of zoology botany and horticulture geo 
logy and oalfleontologv astronomy physics etc peo 
graphy and travel Many scarce books are on tale 
but the majoritv of the volumes offered are obiam 
able for reasonable pnees 

Riauehs of Naturb on the look out for bargains tn 
books for personal use or for presents would do well 
to m the Catalogue (No 18')) lust issued bv Messrs 
W Heffer and Sons Ltd Cambridge All the works 
lifted are new ocmes and the i;riuct]on8 in price 
from thoaejst which they were originallv published are 
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m many cases remarkable Most biamhes of htera 
ture irc rtpresented md m inv well known bo<^s 
of scunee of (omparativi Iv reunt publication are 
included 

Mr h Edwvkds 83 High Street Marvlebone 
W I has just pubhiihcd an illustrated Catalogue 
(No of valuable early English and foreign bocScs 
I he sections must III civ to apiieal to loaders of 
Naiuri an thost referring to woiks dealing with 
\frica Amtrit 1 MefKinc Ikibals Husbandry and 
\ iluril Histon 

Ihl Sodtij of (jIiss I (hmUgv shouM hive been 
included in thi list of scientific sexi ties founded in 
the last Afty years given in the jubiUc issue i f N vti kf 
I ht socictv w IS founded in Novemb i iqi6 and has 
SvO members Its work has ficquenth n. eived 
fivcuribU n ti e in our columns 


OUR ASIRONOMiCiL COLUMN 

Lvrgf Iikfiuli On November 2 t 76 im i 
Aubill tf ccnsiderabl biilluncv was sen 1) M 
C P Adimson tf Wi inborn Dorset Its bserv d 

flight was from 40^ + 7® to f 4° md it hid in 
I txtrcmelv slow motion its visibl ciirUun bein^, t 11 
’ fully cstimited s Ave secends 1 Ih nu bus left a 
short trim behind it 

ihc sami object w is obscivcd b) Dr ( owpei it 
Shinklin Isle of Wight Iht meUor was comp iribl 
with 1 footbill in regard to ippinnt sin ind shap 
It fell in due cast in a ntirlv vertu il direction 

1 lom them detnis it is not possible to deduct xict 
Vdluts for the height etr and furthei observatnns 
m nqumd Probably the 1 limit was it 313°+ 14® 
and the height 36 to 2g miks pith 39 milts ind 
I vdoiitv I miles The oljcct w is o\ 1 r irii 11 
tht region 4> miles i ist of Bouhgnc 

Conns — Mr Sassaki f Kyoto Jipii distntred 
i comet on October 23 in R \ 2oh rym 20s 
south declinalion 27® n th< G M I being October 
24d 33h It wis reobsciwd on November 9 by M 
Sthaumasse nt the Nice Observatoiy and w is then 
found to be identical with Finliv s piriodii tomef 
for which the \i e Observito v had Iteadv published 
a search ephemeris \s the comet s pc lod is t lose to 
6J years it is well phccd cviiy tJi rl n ycirs and 
usually escapes observation it the int rvening return 
On Novembci n itapproathid th taith within some 
11; 000 000 miles Its appiient m ignitudt being 90 
The following is an ephemeris for Cjrcenwich mid 
night — 


Nov 

31 

h 

0 

RA. 

3 S 0 

N DwI 

5 '» 

Lof e 

00606 

Log A 

9 3 * 4 <) 


35 

I 

4 30 

9 24 

00 

7*3 

93657 


29 

r 

3 B 4 

12 3» 

00 

818 


Dec 

I 

t 

48 4 

IS 7 

00920 

94658 


7 

3 

6 12 

17 I 

0 1020 

9 Si 4 « 


Tht following IS a continuation of the ephemens of 
Schaumasiie s penodit comet 1911 VII for Greenwich 
midnight Thi magnitude is about 125 




R A 

S Dflcl 

Lo*r 

Lna 



b m 1 

0 



Nov 

19 

*3 4 * 

2 33 

0 io8r 

02671 


33 

13 38 47 

I 38 




37 

13 41 30 

0 36 

0 1198 

02710 




S D«H 



Dec 

1 

13 S3 

0 34 




5 

*4 5 49 

* 32 

0 1329 

0274s 


The above cphemcrides do not claim great accuracy, 
and some sweeping mav be necessaiv to And the 
comets 
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— Thw Kinluv ephemeri^ need< correctiont of 

. Ebell givpb the following orbit of Kopff*s comet 
from observations July 31, August ao, 

September 16 (/lit. Nach » 5016) : — 


T *1919 June 38*210 G M.T. 


• “ * 9 '' 43 5 t 
ft- 363 * 48 'Sir[ 
f » 8* 41' 30'i J 

The mean ob^ 
is 6*5766 >ears. 


<#) -30® 56' 40 * 6 * 
ti- 538904 ' 
log (!■>: 0*545664 
Penod»6*584i years 
rvcd period between 1906 and iqn 


UNVEILING OF IJSTEF MEiMORIAL 
TABI^ETS, 

B rief mention uas made last wecUof the unveiling 
at Universitv (*ollege, London, of two bas-relief 
tablets in memory of Lord Lister, one of the most 
distinguished afunmt of the college There were 
present the Duke of Bedford (president of the Lister 
Memorial Conmiittee), the president of the Roval 
Society, the pnsident of thb Royal College of 
Surgeons, Sir William Lister, the Mfsses Lister, and 
Miss Oodlee (relatives of the late Lord Lister), the 



Lb(«r MsmorUI Tsblat sc Uotvsnity CoUm Londeo. A limilsr tiblst 
hss bsM Mcnrsd Ibr Dnivtntty CotU|(« Hcspltsl, whsrs Luur wsii 
■tudmt snd houM Murgeon m >84}-sa< 

Vice-Chancellor of the University, the Provost of 
University College and Lady Foster, Sir John Brad- 
ford, Sir 'George Thane, Sir Thomas Barlow, Sir John 
Tw^y, Sir Ernest Hatch, and many others. The 
proceedings were opened by the Duke of Bedford, 
Who referred to Lister's connection with Uni- 
versity. College, and commented upon the great 
value of Lister's presence in the House of Lords. 
Before unveiling the tablet destined to be erected nt 
University Collie Ho^ital, where Lister was once 
house surgeon, Sir Geor^ Makins outlined the 
ffiain eventh of Lister's life, the success of wWch 
was due to hit thorough training as a student. Sir 
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Joseph Thomson unveiled the tablet for Untversll^ 
Ccdlege. He buid that Lister, one of the glories off 
British science, began his connection with the Royal 
Society at the early age of thirty-three, when he was 
elected a fellow. ’During I-lster’s five years' tenure 
of the presidency of the society much 'exceilent ^ad- 
ministrative work was carried ' out, and this epoch 
saw the inception of beveral famous biological inves- 
tigulions organised by the societ>. The l^vost (Sir 
liregorv Foster) then invited Sir Edwin Cooper Perrv 
(the Vfre-Chancellor), Sir George Thane, Sir Ernest 
Hutch, and Mr Ka> mond Johnson to accept the tablets 
on behalf of the bodies they represented. Sir George 
Thane, in replv, mentioned that University College had 
that da\ been presented with one of Lister's pri/es re- 
ceived whilst a student, and he expressed the hope that^^ 
owners of Lister mementoes might present them to 
the college. On behalf of the memorial committee 
Sir John Tweedx ronve\cd the thanks of the sub- 
scribers to the sculptor, Prof. Ilavard Thomas 


THE BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION 1 . 

PHYSIOI OGT. 

Opening AuDKtsb (AastKAcricD) dy Froi. D. Nofit 
Paion, M.D., F.R.S.. President of the Sbciion. 

In the advance of every science certain difficulties 
and dangers which must be encountered tend to make 
the progrcbb of knowledge somewhat devious, some- 
what ^ig^ag in charaLter. v 

(t) Ihe study of the metabolism of pioteins in thef; 
animal body, ehpccially when they are tonsidered as* 
a <iQurce of energy, illustrates this in u striking 

I *1 I * 

Voit nd of’ Fuk 

caused a swing to the other extreme, to the view that 
carbohydrateb, not pt oleins, are the m,un source of 
energy 1 he work of Pfluger and of his school 
brought about a temporary swing back to Liebig’s 
teaching. Only when it b^amc possible to study the 
lespirntory exchanges along with the excretion of 
nitrogen was a true knowl^ge gained of the relative 
imporianie of pioteins nnd of the other two proximate 
principles. • 

(3) As regards the use of proteins in the building and 
repair of the tissues, progress has been more cfirect, 
and has ultimately led to the recognition of the im- 
portance of the constituent amino-acids as the ** building 
stones" of the proteins. In this connection the im- | 
portance of the diamitio-acids lysin, hibtidin, and 
arginin must be recognised. Their presence has been 
shown to be necessary for growth. The presence of 
guanidin in the arginin molecule requires more atten- 
tKMi than it has yet received. 

(3) 4\n aspect of protein metabolism which has been 
more recently elucidated is the f^ysiological activity of 
the constituent amino-acids in ex^ining the stlmulaU 
ing action — the specific dynamic action-H)f proteins 
upon the general metaboUstn and upon beat prodoctioa. 

The evidence of whether gu^klin may be a product 
manifesting physiological action in tbs bod]^ worthy 
of study, ^e investigations of Kossel and Dakin and 
the earlier woric of l^ompson do not negative the^ 
probability of the liberation of guanklln from ^rginia" 
in muscle, while the more recent woik of Inouye aod 
of Thompson indicate that guanidin may be s^ 08 
from arginin. The fdlination of guanidin, either 
free or combined, from non-protein soureet was de- 
monstrated hy Bums to occur In the hen's egg during 
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e first twelve days of incutMtioa up to the turn of 
e appearance of creaun lhat the chohn of tht 
lecithin of the yo& is the precursor is rendered probable 
bv Hie evidence adduced by Rcism.! and bv Baumann 
Hinea and Marker that creatin u formed from thohn 
Hiat free metbyl->guamdin is a normal constituent 
of musdc has been ^own by the work of various in 
vestigators, and these results have been confirmed re- 
cently by Henderson It is a normal ronsutuent of 
the unncy even of such animals as the horse, which 
lives upon a creatin free diet 
Ghianidin and methyl guanidtn have marked ph} sio 
logi^ actions I hey stimulate the efferent neurons 
of the spinal cord caustn|{ tremors, jerkings, and 
extensor tonus In large doses applied to the spinal 
cordf they paralyse On the nerve-endings in muscle 
they have first a stimulating effect, so that the elec 
trKsal excitability is increased, but later *ind in luge 
doses they have a curare-hke action The svmptoms 
are similar to those following ablatimi of the parn- 
thyreoids and to those of idiopathic ttt'in\ in children 
In the blood and in the urine of paiathinoid ectomiscd 
dogs and in the unne of childicn with telmv Bums 
and Sharpe demonstrated an enormous increase in tht 
imount of gu'inidin pr< s^t, an mere to w hah 
Koch had previously directed attention 
I he conclusion seems to be that under normal con 
ditions, free methyl-giianidin maintains a tonic action 
on the effer€nt neurons ind so on the museks and 
that the amount of guanidin is controlleH h\ the 
parathyreoids 

rhe few observitions so far midc point to tht c\ 
crction unchanged of only i ]Xif t of injectt d gu inidin 
\ possible explan itmn of this seems to lx that part 
*^8 linked with ICC tic icid and so converted to in itin 
and then rendered inert 

Pievious work on the foimition <f cre iLin Irom 
gUcocvsmin gu inidin miu Hid nndirs this pob 
ible Rcccnth in inv 1 iboritoiv Wish it t his found i 
distinct men is* in the creitin content of the muscles 
ifUr thf injection of guamUin sulphite thus proving 
the conversion 

The nature of the combination of creiUn in musjt 
IS not vet know n 1 olin maintains that cre itin is an 
integral part of the muscle substance, and that it is 
liberated as muscle dies and disintegrates I vidence 
of this IS lacking md some icccnt cxpciimcnts bv 
Wishart show that in muscle fio/on during life \nd 
extracted near the freezing point tht ircatin icmttni 
IS the same as in muscle treated in the usual wav 
Fohn*s own srork on the concentration of creitin in 
,muscU dooii not Mcm to support his theory 

In the light of these results and of this vk w of the 
mode of foimation of creatin from gu inidin whal is 
the significance of the creatin which appears m tht 
urine ^ This pcoblem mnv best be investigated in 
animals in which the question of the relationship of 
creatin to creatinin need not be considered Meissnei 
in t868 maintained that thi^ is the case in birds and 
his conclusion I verified in 1910 It has since been 
further substantiated bv the work of Thompson In 
butUu during fasting the excretion of creatin is in- 
creased, just as in mammals the excretion of the com 
blued creatm and creatinin is gcnerallv increased 
Myers and Fine claim that the creatin excreted is 
denved from the creatin present in muscle at the be 
inning of the fast, while Stanley Benedict and Oster 
berg ntaintain that there is a constant frekh formation 
o( errattn The experimental basis of the lattei con 
chiainn seems ttvbe unsubsUnlia|, since thrv admmis. 
tered protein containing artfinin ilnd therefore guani 
dm, mm which the creatin might liave been formed 
In i^XQkl tnaintained that, from the amount of 
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treatin exerthd b) tht bud during a fi^t, tht 'imount 
of muscle disintegrated might be calculate Whether 
the liberated creatin ts simpl> excreted, or whether its 
resynthebis into muscles tb prevtnted the amount in 
the unne indicates the breakdown and non regenera* 
tion of muscle, i e the actual disintegration Hence 
a study of the relationship of the creatin nitrogen to 
the total nitrogen excreted cnibks a conclusion to 1^ 
drawn as to whether the loss is falling chiefly upon 
muscle or upon othi r org ms of the body \ study of 
the metabolism of the bird in fasting shows that such 
conclusions may be drawn ind, accepting Folin’s most 
rtcent virw of the significance of urinary creatin and 
ireattnin the excretion of the nitrogen in these sub 
stancts taken along with th* tot il excretion of 
nitrogen, affotds i means of cluiidating further thi 
progrtss of protein meubolism in fasting 

Thi woik of Calhcart and others seems to show that 
creatin in the prtscncc of c irbohydrates, ma> bt re- 
synthcsisid into the musi le subst inco This in no wav 
invalid ites the view th«il it is foimod to detoxicatr 
guamdm T inthin which is unduublodK used in th* 
construction of th* tissues j>la\s i like jyin m do 
loxicating chohn 

As regaids thf rrlitionship of rn atin to cicitinin 
in spite of th« v*r\ consuki ibk literature whKh his 
ipp*ared ujion the subject oui knowkdj^e has advanced 
little since th< time of Meissner The mass of evi 
dence se<ms to favour the vuw th il Ihi creatinin daily 
*xmkd IS derived from the cri itin of musck but 
that the pow<i of conversion ts v*r\ limited and that 
It vines in dilffnvnt individuds ind in diflirent spec us 
of animal 

1 he tonsiderations her* adduced snm to point to 
the conclusions (i) 1 h it <i( aim is formed from rxetss 
guinidin or m thvJ gu inidm in oreki l< limit the toxic 
ution of these (z) that it is to i limihd extent stor d 
in muscle mv excess being exircUd in tht unne 
nthei unchanged is in lh« bud c\ in th* fcuni of 
CM itinin in the mammil () th it during 'astm^ 
and in the abscnix of rirhohvdi ites it is liber ited is 
Iht n usek disintegiiUs md (4) Ihil it m iv lx re 
combined inU the muscle moltcul if the supjilv of 
larbohvdrate is adeauate 


RAnion rromPH] ni Ri\(f ihj soi \r 
hCfirSF Oh \[\] zcj * 

I N cemnection with the sol ir cclips of Ma> aej the 
committee arrinj^cd foi the cirrving out of ex 
porimtnts on the effect of the eclipse on sij^nnls trans 
mitted leross the central line Ih* British \dmiraltv 
stations at Xsctnsion and the \70res trmsmitud von 
tinuously during the transit of the umbri across the 
Mlantic Clean Observing stuions north of the 
equator were for the mobt piH asked lo listen to 
\srcn8ion for it least an hour round ibout the time 
w hen the umbra p issed bi tw een themselves and 
\sccnsion, observers south of the equator wtrt naked 
for the most pirt to listen to the \zores Certain 
selected stations north of thi cqu ilor wen also asked 
to listen to the \zore s so ns to alTonl check observa 
Hons upon the vanations which might be observed in 
signals passing across the central line of the eclipse, 
and similarly sekettd stations south of the central 
line were asked to listen to \scension Ihe American 
station at Savvtllc also transmitted a programme 
during a portion of the penod of the ecliptt and 
arrangements were made for special exf^nnients 
between Danen and the I alklands, and botw^cen an 
Egvptian station and a South African station 

1 WMtoraCosiMtttMortktBniMliAMOciMMapiSMMidtoSacUMA 
at the IwimtfiwMtth iMatuif StplMb^ 191S. 
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The maSn cordon of the experiment hinged upon 
Vsccnslon. The umbral cone passed from west to 
east, and was expected to affect In succession the 
strength in which signals were received at such 
stations as £>emmra, Jamaica, the stadons on the 
coast of the United States and Canada, stations in 
Ireland, England, France, Italy, the Mediterranean, 
and E^t. 

The shadow of the moon struck the earth first at 
dnwn on the coast of South America and swept across 
the continent in the course of half an hour, at first 
with enormous velocity, but losing speed as the 
Atlantic Ocean was a^roached. About the middle 
of the Atlantic Ocean and near the equator the speed 
of the shadow was about one-third of a mile per 
second. On crossing the African continent from the 
Gulf of Guinea to the Morambique Channel the speed 
gradun1l\ increased, and the eclipse finished at sunset 
near Madagascar. The effects of the moving shadow 
were investigated under three heads ; — 

a Strays. 

Signals not crossing the denser parts of the 
shadow, 

(3) Signals ciossing through ot near the unibtn 
5 travs. 

These were bad on the dav of the c^clipse and on 
the preceding da> in Europe, North America, and 
temperate latitudes on the Atlantic Ocean. Th^v 
were very few in Central and South America and In 
the central equatorial Atlantic. In Central America 
the conditions were exceptional meteorologically, the 
dnv having less rain than nearly every day of tl>e pre- 
ceding three weeks The preliminary survey of the 
results recorded throughout the part of the globe 
reaching from Constantinople to Rio de Janeiro sug- 
gests that there was no outstanding occurrence in 
regard to freouenev or intensity of stravs that could 
be directly ascribed to the oassage of the shadow 

Signals not Traversing the Dense .Shadow. 

Many observations were made in northern Europe 
and Amorim on the signals fiom the Arores, whkh 
were are-signals of 4700 metres wave-length. The 
observing points extended from Berlin through Hol- 
land. France, Italy, Spain, and Gn^at Britain to 
stations near the Atlantic coast of the United States 
There were no unusual varwtions in the stiength of 
the signals from the Axores, 

Another class of experiment comes under this head- 
ing. It was suggested b\ the effect «omelimes ob- 
served at sunset or sunrise, in which the twilight band 
when on one side of a transmitting station appears 
to strengthen as if bv reflection the waves received at 
n station on the other side of the transmitting station. 
In or<!er to test w'hether such reflections occurred 
during an ecllnse Certain stations on the south of the 
rontral line of the eclipse were askeil to listen to 

The stations at Durban and Port Nolloth f.South- 
West Africa) found no trace of the effect, and, in fact, 
the former concluded that the signals from Ascension 
were rather worse after the eclipse began, 
analogous experiment on the northern side was cai 
out by one of the Malta stations and also at Ro« 
listening to Pniro, wdth simllai conclusion^, 

Effeet of sVgnols Passmg across the Central Lin 

Arrangements were made for the transmission of 
signals from the Darien station of the Panama Cnnat 
xone, and several stations in South America nttem 
to receive the signals. The report from the Falkland 
Islands has not >et come to hand, and the other 
staHoos in South America did not succeed In picking 
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Up the signals. The only observation made on tlir 
earlier stages of the eclipse are those of Demerara 
listening to Ascension. Fluctuations in slgniA 
strength are reported, but no steady increase or de- 
crease in stren^h. Ships at sea witnin the penumbr.i 
report a strengthening of all signals during the edlpse. 
Tne most striking results were obtained at some of 
the stations in France, Malta, and Teneriffe. At 
Meudon and at Rousillon the signals from Ascension 
• received practically only while the eclipse was in 
progress Bom Malta and Teneriffe found that the 
lipse produced a great improvement in the strength 
* signals. On the other hand, Durban was unable 
I pick up Cairo, though this is usually possible, but 
den was picked up with greater intensi^ than 
normal. On the whole, the records show that the 
improvement in signal strength reached its highest( 
e long before the umbra Intervened between the 
ons, nnd this value persisted after the umbra had 
passed; that is to sav, if ionising processes are the 
use of the change in the strength of signals, the 
lults indicate that the processes are practically fully 
rompllshed in a given region of the air before the 
rival of the umbra at that place, so that there 
, pears to be nothing left for the umbra to do I 
the few minutes of complete shadow it brings. 

The thanks of the committee are due esnecially to 
the Admlraltv for arranging that their stations j 
A scension and the Azores should transmit the nece 
sarv signals, and n\so to the American Govcmmei 
for making similar arrangements regarding Sawille 
and Darien. Thanks are due also to the American, 
French, nnd Italian Governments, the Admiralty, the 
War Office, the Air Ministry, and Marconi’s Wire- 
less Tolograoh Co , Ltd . for undertaking observatl 
and recording the variations in signal strength. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

r\MnKilHiF. The council of the .Senate repoits that, 
after con>*ultution with Sii W J, Pope, it is con- 
sidered desirable to establish a profetisorshlp of 
physical chemistry, the stifH'nd of joool. per annum 
to be furnished out of the benefaction of the British 
Oil ('‘ompanies. 

The General Board of Studies has recommended 
the appointment of Mr, A. Amos, of Downing (''ollege, 
,is l*nivorslt\ lecturer in agrkultute. ThiA appoint- 
ment is proposed in view of the new scheme of studv 
in jagriculture, extending o\rr three yearn, and the 
laige increasi* of students in the department of agri- 
culture 

Giasoow -President Poincar^ was Installed ni 
Rector of the rnixersitv on November 14, and de- 
livered his reitorial address in Englifch to an assembly 
of four thousand students and other members and 
friends of the Lniversity in St. Andrew's Hall. Ths' 
proceedings w’ere conducted in admirable order, the 
students reiognlslng that M. Poincar^ was nor onK 
their Rector, but also the honoured chief of an Allied 
.State, visiting this country as his Majesty ‘'s guest. 
The Vice-Chancellor, Sir Donald MacAllsteiF^lfcKjC.B., 
lonferred on him the degree of LL.D. honoris causa 
lieforc the installation. The Vlcc-ChanreHar wore the 
Cross of Commander of the Legion of Honour, with 
which the President had private^ Invested him before 
the public ccrcmonv 

At o meeting of the Univeraitv Court hatd afters 
wards, the Rector in the chair, a qpmber of important 
gifts to the University were announced. Among them 
were contnbutions aiAounting to about 2o,oool. for 
the erection of a memorial chapd Jn ccnnmemoratiqn 
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uf graduatei and students who hod fallen in tht* war ; 
j3^d aooQl* from Mr. Bonar Law and other heirs of the 
late Mr. J. R- K. Law, of Glasgow, for the founda- 
tkm of a .post-graduate studentship in applied ^xeixw, 
to be held by MChelors of saencc pursuing advanced 
study or resear^ at universities or scientific institu- 
tions In Canada, the United States, or Frapci . The 
Rector was also asked to accept, on behalf of the 
French Government, a rtdlecHon of about ^oo volumes, 
chiefly Scottish, illustrative of the ancient Fianto- 
Scottfsh alliance. These had been contributed b\ 
members of the Univeislty .ih a fraternal gift to thl 
ITniversity of Nanc>, in M. Poincai<^*s native pro- 
vince of Lorraine, the library of which had been 
completely destroyed by a German incendiarj bomb 
in October, igi8, a few days before the aimisticc. 
he Rector accepted the gift, and presented to thi* 
niversity of Glasgow a fine StHies vas< <*oi the 
Hunterian Museum ns a souvenir of his visit In 
the afternoon President Point was made an 
honomiy frM'man of the Citv of Glasgow 
Mr. John T. Cargill has offered the l^ii\eisit\ a 
gift of 20,000/. to found a < hair of apolied ph\ su s 


of Somerville C'ollege. Oxford), and Mr. Albert Mans- 
bridge. Cam/zrid^fe I ommttiee : Mr. G. W. Balfour 
(chuirmunK Mi. Aithur Henderson, Sir W. Morlev 
Fletcher (fellow of Irinitv College, Cambridge), Sir 
Horace Darwin, Mr (i. M. Trevelyan, Dr. H. K. 
.Vnderson (Master of (iun\ille and Caius College, Cam- 
bridge), Miss B. A. Clough (Vlce-Principtil of Newn- 
ham College,* Cambridge), Dr. Montagu R. James 
(Provost of Kton College), .ind Prof A. Schuster 
(fcecretarA of ihe Ko\al Society) Conimtlt*ie on 
h\iatr^^ Managintmt laird Krnle (chairman), the 
Hon. Edward Strutt, Sir Howard Frank, Sn J. H 
Oakle\ (past presidi nt of the Suivevois* Institution), 
and Mr H M, ('obh (fellow and member of the 
(ounrii of the Sur\e^ors* Institution) The seirelnr\ 
of the Commission is Mr C L .Stocks, There are 
three assistant set 1 et.it les, namcK bor the Oxfoid 
('ommitt«*e, Mr Mart us N Tod, fellow and tutor of 
Oriel College, Ovfoid; for the C'ambiidge (^ominitter, 
Mr Edward Bullough, fellow of (aonville and ('.tius 
(’’ollego, C.imbridge; and for the Estates CommitttH\ 
Mr C U Mm shall The offices of the ('ominisslon 
.ire at 2 Oueeii Vniu *s fiati Buildings, Oiiccn Anne’s 
f>«ite S \V* I 


Dr. R. H Pit KAKi), K R..S , print ion! of the Muni- 
cipal Teehniial School, Btackbuin, has lw»en .ipooinud 
principal of the Battersea Poh technic 

Mrs. Mari\ Louisa Mhdify has bttjue.nihed 20,000/. 
to the Universit\ of Oxfoid to be anplied for a Gcorgt 
Webb Medley scholarship for the prfiinotion of the 
study of political economy. 

Lord Milnbr, Secretary of State foi the* Colonies, 
has appointed a Committee to consider w'hethtr the 
staff 01 the Agricultural Departmenth in the ('olontal 
**>Servlces is adequate, and, if netessarv, to rtHointnend 
increases of staff; lo consider whether the rates of 
salary offered to the agricultural staff are adequate, 
and, if necessary, to suggest improvements, .md to 
make recommendations for improving the arrange- 
ments for recruiting agricultural staffs for the 
Colonies. The members of the Committee are - Sir 
Herbert Read, Assistant L'nder-Socrctar) , Coloni.il 
Office (chairman), Lt.-Col, Sir David Prain, director 
of the Roval Botanic Gardens, Kew; Sir Hemv 
Dirchenough, chairman of the Empire Cotton-growing 
Committee; Prof. J. 13 . Farmer, professor of botan\, 
Imperial College of .Science; Sir Francis Watts, 
Imperial Commissioner of Vgruoilture for the West 
Indies; Major R. D. Furse, Assistant Private Secre- 
tary (Appointments), Colonial Office; and Mr. F. L. 
Sidebotnam, of the Colonial Office (setrclnrA) 

The Kwg has approved the appointment of Ro\ il 
Gommlstioners to considei the applUaiions whbh liavt 
been made by the l^niversities of Oxfoid and C.ini- 
bridgf for financial assistance from the State, and for 
thla purpose to inquire into the finandal rcsouue»s cif 
die Universities and of the rollegts and hnlU therein, 
into the administration and application of ihc*se le- 
sources, into the government of the I niversities, and 
into the relations of the colleges and halls to the* 
UniteniUles and to each other, and to m.ike recom 
mendations. The Commissioners constitute one bodv, 
but are authorised to sit for purposes of inqiiirv in 
three aeparate committees. They consist of the fol- 
iawing;— Chairman of Commission, Mr. H. II. 
Aaqui^ Oxford Committee* Mr H H. Vsquith 
fchairtnan). Lord ('halmers, Sir John Simon, the 
Very Rev, T, B. Strong (Dean of Christ Church, 
Oxford, Sir H. A. Mlers (Vice-Chancellor of Mnn- 
Univenrity), Prof \V. H. Bragg (Quain pn>- 
f«^aor of i^yclrsdki London UnivA;sitv), Prof. W. G. S 
^danu (Gladstone orofewor of fcolUlcal thcon- arul I 
Oxford), Miss Emilv 'Penrose (Principal 
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London. 

Physical Society, Octolur 24 Pi of. H. Lees, 
president, in the chair — Dr N \\ , McLacblaa • The* 
cflett of prc*s«.uie and tempei.iturc on a meter for 
niiMsunng the late of flow of a gas The theory of 
an instrument fur measuring the rate of flow of a gas 
is outlintd, the effects of variation in the* tempeiatun** 
and piessure of the gas being taken into consiuorntion. 
This theoi) IS tested e\perimc»ntallv for pressures 
varying from 1250 to 250 mm Hg, and for temp r.i- 
tures nom 10° C to 100° C It is found to be fairi\ 
aic. urate The results arc applied to the rneasuicmont 
of the rale of flow of gas on an aeioplane in the upper 
atmosphere, where a reduction in tempc*rntu!e and 
pressuie is encountered It is shown that the instru- 
ment reading for a icrlain N T P. volume of ga-J 
depends on the altitude, but that this volume can be 
obtained b\ using a correction factor ('apt J H. 
Sbazby . A cheap and simple miirobalince ^Ihe in- 
strument, devised foi bacteriological use, had to be 
cheap and moderateh robust It consists of a long 
horizontal libn* joining the* Iciwer ends tif two vertical 
tnams, each pivoted V'eiv litlle above its centre* of 
mass A small weight .uting at the middle o I the 
fibre thus causes a considerable depression Ihis is 
read off b\ arranging a slidei on .t vcitual millimetre 
scale about 2 ft. in front, so that the middle of the 
fihr«* and a second short fibre nlatcd just behind it .ire 
in line with a '* peephob* ** on the slider^ Adiusimerit 
is pro\ idl'd foi quickh and laigeU altering the sensi- 
tivc'ness The deflections are conveitcMl to mussels bv 
the use of calibrating weights 'Ihe apparatus is built 
up from a “Meccano*’ set—J \A. T, Walib . The 
icsolution of a curve into a number of exponential 
components ^ he* paper gives a method for the resolu- 
tion of a curve of the cemipound exponential form 

into Us components, tiw* values of a and 

X for the n different exponential termh being found 
from 2n values of B equidistant along the am of /. 
\ method is aUo given for finding thie most probable 
values of these constants from an\ number (>i«) of 
observed vnluoi of B taken at irregulai intervals of t, 

ArlststeHu Sacisty, November 3,— Prof, lames Ward, 
president, in the chair. -The Prtillsit ; t naugural ad- 
dress In the beginning . . . The problem that the uni- 
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verse sets us in an inverse problem. But the two most 
chttinguished philosophers amongst us, starting from the 
Absolute as tmr entenon, declare the whole w^ld as 
we know it, including ourselves, as infected with con- 
trudictionM, which are only resolved In the Absolute 
Precisely how resolved we do not know, and never 
cun know. But at least everything is blended and 
transformed into one perfect experience* in which no 
finite centres of expenonce as such are respected or 
retained. Is the Absolute, then, making sport of us, it 
is asked, since the untransformed, discrepant ** appear- 
ances, it wouid semri, must ever remain to perplex 
us? No, it is replied; for these appearances are the 
Absolute’s revelation to us. Moreover, in the unifica- 
tion of our originallv disjointed exporienc4*s which 
underlies all human develc^ment, and again tn the 
ever-increasing mutual '‘transparency” of formallv 
ilistinct individuals — who are thereby ever more and 
more enabled to think and feel and act as one-wc 
can see the beginning of the process that in the Abso- 
lute is eternalW accomplisheu. But, it was rejoined, 
the prepress of knowledge shows no sign of reducing 
the categories of thought to the mere “ adjective *’ | 
with which, pcihaps, it began. Not does our advance 
to a higher unity show" any tendency to replace 
stability and oiigmnUt> of character by more “ton- 
ncctions of content.” In conclusion, it was urged 
that It is hopidess to attempt to begin from the point 
of view which only a completed philo8oph\ could 
occupy. To advance continuouslv and be loherent-- 
that should be our golden rule. The whole procedure 
would be tentative that must alwnvs be the case with 
Inverse problems Crises, too, there would be again, 
as in the past; but such crises, after all, would ontv 
be cases of "sloughing an outgrown skin,” not of 
radical disease. Philosophy on the whole had pro- 
gressed; and so long as it followed the method which 
Nature herself obw'rves-to make no leaps — w"hv 
should it not progress still? 

Mlasraloglfitl Soctety« November 4 {Anniversary Meet- 
ing).— Sir William P Beales Bart., president, in the chair, 
-Dr. W. R. SchotUtf and A. R. Fewtll ; Viltamamnite, 
a new mineral. The new mineral, which occurs, dis- 
seminated in black grains and plates, with a distinct 
cleavage, and in small nodules with a radiallv fibrous 
structure, in a crystalline dolomite near Villamanin, 
CArmencs district, Le6n province, Spain, has probably 
fl composition corresponding with (Cu,NI,Co,FeKS,.Se),. 
Us streak is sootv-black, hardness 44, and specific 
gravity 4'4-4*5: it is opaque. — A. RasM ; 'fhe occur- 
rence of phenakite and scheelite at Wheal Cock, St. 
Just, Cornwall. The author found good specimens of 
these mineralh in 1914 at Wheal Cock, which is the 
locality whence came the crystal (undoubtedly phena- 
klte) described bv Sowerhy In 1804 ns argilU elcctnca 
or white tourmaline. Phraakite was not known until 
1833 as a distinct species, — L. J. Spsacer : New crvstal- 
forms on pyritea, ^dte, and epidote. On pvrites the 
dyakis-doaecahedron (641) occurs as large, well, 
dwetoped faces on five specimens, one of them from 
Traversella, Piedmont, and the others from coal- 
shalea of unknown locality. On 434 crystailiaed sped- 
mens of pyritea in the British Museum collection, 
35 crvttat.forms were noted. Faces of the cube are 
present on per cent, of the specimens, the octa- 
hedron* on ^7 per cent., the pentagonal-dodecahedron 
(aio) on 547 per cent., and the d^kis-dodecahedron 
(w) oa»t per cent. As simple forms, not In com- 
bination with other forms, they are represented bv i3» 
3, 3i, 1^ i per cent, respectively. The decomposition 
of apedment of pyrites in coflections was discussed. 
Catdtc, a clear acalenobedral crystal, probably from 
Icdand. consista of a combination of the two scaleno- 
hedra (301) and (ra.0.7), both lar^y dbvelbped; and 
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with an angle of only 4!^ between correspondliu 
faccb. Epidote, a crystal, probably from Ala, P|«9 
mont, closely rei»embHng in appearance the ydlow 
prismatic crystals of anatase, carries a minute face 
(134) (Dana’s orientation) in addition to twenty other 
crystal- forms. — Dr. G. F. Herbert Smith ; A curious 
crystal from the Hinnrntal. The crystal, which was 
found with a few loobe sarfbritr crystals in the Trech- 
mann collection, is twinned and tabular in habit, and 
shows signs of corrosion. The symmetry is poculiai, 
since, although a face occurs at' right angles to the 
prism edge, ft is neither a plane nor a pole of sym- 
metr\, and the crystal appears to represent a new 
species of sulpharscnite. 

Manchksiek. 

Lltamy and PhUasophlcal Soclaty, October 7* — Mr:r{ 
Francis Joneb, vic^resident, in the chair, — Sir 
Henry A. MIers . Tne future of the Manchester 
Literary and Philosophical iiocietj . Attention was 
especially directed to the urgent need in societies foi 
infonnal discusbions, a work performed by such socie- 
ties in theii pioneer days. With the Increase of 
scientific knowledge the tendency has been for scientific 
people to segrcg.tte into special groups As a result of 
this, the pafiers read at modem spccialibt societies arc 
cnlculnled to appeal only to c\pcits. A reaction is 
Indirnted b\ leienl attempts at lo-operation between 
the humanities and sciences (Jrent woik could be 
done by making the most recent <idvances in science 
understood b> those vho were not experU, and bv 
promoting* meetings at which new" ideas can be 
expressea in i.mguagc intelligible to all There is 
danger of scientific hierarchy, and of a cleavage 
between specialists and amateurs. Investigators mijm 
be encouraged to give popular expositions of their 
own disioveries to .1 general audience, in addition to 
the more severely scientific paper intended for pub- 
lication. 

Paris. 

Acodtfliy tl Sclcacss, October 37.— M. Guignard 

in the chair. Mmku and A. Ufope ; The 
stabilisation of acrolein. An empirical method of 
stabilisation. The crude aldehvde is shaken with 
10 per cent, of its w"eight of dn sodium bicarbonate. 
The aciditv is reduced to 5 per cent of its nri^nat 
value, and the ocroleln bO produced is prncticallv 
stable. — Chatstot ; Hypercomplex numbers with 
associative and commutative multiplication. — E. T. 
Ball * Particular representations bv some quadratic 
forms of Liouville.— P Chevnard * llie viscosity 01* 
bteels at high temperatures. A chrome-nickel steel 
wire was maintained at a constant temperature in ait 
atmosphere of nitrogen, and the elongation under ib 
fixed load measured photographicallv as a function of 
the time Vaada r M a d w i : Observa'tions of Borrelly’a 
comet igiqc. Measvircments were made at the Royal 
Belgian Observatory at Uccle on Octd>er 18, aa, and 
23. On October 23‘the comet appe a red as a bebuloail^ 
of 1' diameter. The nucleus was clear, and of magni* 
tude obout 9. J. Vttaat ; The application of aerial 
photofpwphy to hydrographic surveys. Photographs 
from bn aeroplane of the tea-floor in the neif^lKMir* 
hood of Brest proved the great possibilities of this 
method of marine surv^ng. SewM p6lnts”ol rttek 
which had escaped prevknis careful surveys were dis- 
covered with ease,— L. Malifiaa: Experiment on 
gravitation.-— E. Peracca* Plane waves latefally In- 
definite, with oendular vttiratlons. Which reflecCMS and 
refraction associate with one or twoitiven aiuriogDUf 
systems of incident wavu.'^H. Marasar: The com- 
parison of explosion tempisraturbs calculated starting 
from the specific beats with those cahutated startlag 
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With the ea^otive preMuret — M Chell* fhe trans 
^formation w l^rocvantc acid into thiocvanic acid in 
\hc courae of cadaveric putref actions , experiments 
made m vttro In putrefactive phenomena hydrocyanic 
acid it in part trantformed into thiocyanate In some 
experlntenta vttro with known quantities of >anjde 
added to normal blood after h n d i) s the hydrocyanic 
acid had apparently disappeared but could be ifmost 
wholly recovered by oxidising the thioc\anatc hirmed 
— L J tit w d The tectonic of the mighbc urhood f 
Tilouanct (Oran) — C E BrtKter The relations of tht 
wind with gradient in the lower li\en> of the atmo 
«bere — J Ubach Observations m it Buenos 
Airet dunng the annular eclipse of the sun of 1) cem 
her 3 1918 Details of variations of the magnet c 

desalination observed during the eclipse — f boUsitd 
The influence of the conditions of the imdium cn the 
^ larvae of Palaemoncte^ vattan wtrrof^enityr J 
Nagsatta Osteogenesis in giafts of deid cartiligc 
A PaWat Karyokinetosis nev^ facts md t,^nenl 

considerations-- \ Marls <. Lcvsdltl and O Baan 
New attempts to transmit ihi trcponcmc of ner I 
paralvMS to the rabbit 
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THE ROYAL COMMISSION ON THE 
^ VitlVERSlTJES OF OXFORD AND 
CAMBRIDGE. 

S EVERAL months ago, Mr. H* A. L. Fisher, 
President of the Board of Education, made 
the important announcement that the Government 
had decided to appoint Commissions to inquire 
into the position of the Universities of Oxford and 
Cambrid^. At both Universities the existing re- 
sources have proved inadequate to meet the in- 
creased cost of maintenance ut the various 
departments, and the authorities of each inde- 
pendently applied to the Government for Rnanciul 
aid. It was understood that in due course'" com- 
prehensive inquiries into the whole resources of 
the Universities and their colleges, and the use 
made of them, would be instituted; .md pre- 
liminary grants of 30,000!. to each Universitv 
were accepted on this condition With recon- 
struction in the air and Government inquiries in 
the fashion, it is not surprising, therefore, that 
a Royal Commission (under the chairmanship of 
Mr. Asquith), with separate Committees for 
Oxford and Cambridge, and a further Committee 
dealing with estate management, has nou been 
appointed to inquire into fhe financial resources of 
the two Universities and of the colleges, into the 
administration and application of these resources, 
into the government of the Universities, and into 
the relation of the colleges to the Universities and 
to each other. 

It is more than foity years since the hst Royal 
Commission on the Universities of Oxford and 
Cambridge was appointed, and the advisability of 
a new Commission has frequently been suggesUd 
in recent years. The question was debated m 
the House of Lords in 1907, but it was ))eUeved 
at the time that it would be better for the Uni- 
versities to institute reforms from within; and 
at Oxford the Chancellor, Lord Curzon, made an 
•extensive inquiry into the possibility of such 
reforms, following it up by an open “letter” 
addressed to the University, containing a numf>er 
'A valiLiable suggestions. Some ot these have 
idee" been acted upon,* but others, such as the 
ibblHion of compulsory Greek in the entrance 
have temporarily succumbed to the 
tmservatism of certain membeis of the Univer- 
especially the non-resident members of 
U»i»oeAtion, Still other questions, such as that 
sWuM to defrees for womi^ have been post- 
►boaJfpldilg' tn the war, 4bey are likely to 
^>f6r .eonsWeration in a very short time. 
VOL. toril 


Hence there would not have been any very cogent 
grounds for the immediate appointment of a fresh 
Commission, had it not been for finance. At 
Oxford, whilst the income of the University has 
fallen, its expenses have greatly increased. 
Science in particular, owing to the increase in the 
number of its students and to the range of their 
studies, has been forced to make special demands 
for further laboratory accommodation and for in- 
creased grants for teaching purposes. 

Considering the special needs of science, the 
composition of the Oxford Committee is not alto- 
gether satisfactory. Of the nine members of the 
Committee, only two arc men of science, whilst 
in the Cambridge Committee scieiue has been 
assigned twice as great a representation. How- 
ever, theie can be no question of the suitability 
of the scientific representatives themselves. One 
of them, Sir Henry Miers, when professor of 
mineralogy at Oxford, was ot invaluable assist- 
.mce, by his moderation and persuasi\(ncsi, in 
bringing the just claims of sci.mcc before the 
resident members of the University. Prof W. H. 
Bragg will bring to the inquiry the freshness and 
width of outlook of one who has had experience 
ot research and professorial teaching in two hemi- 
spheres Miss Penrose, the principal ot Somer- 
\ille College, is a worthy expement of the claims 
of w'omen, w'hile Labour is presumably repi evented 
by Mr. A. Mansbridge 

The Cambridge Committee is one to which, at 
any rate as individuals, and from the point of 
view of the University itself, little exception can 
be taken. It contains one woman (Miss Clough), 
one representative of Labour (Mr. Arthur Hender- 
son), six (or, including Miss (Tough, seven) 
members of the University, and foui distinguished 
fellow’s of the Royal Society, namely, Sir W. 
Morley Fletcher, Su- Horace Darwin, Dr. H, K. 
Anderson, and Prof. A. Schuster It is, however, 
a pity that the younger generation should be so 
inadequately represented The Comniiltee has an 
average age of about sixty years, and although 
there arc many really distinguished members of 
the L^nil’crsity between the ages of tw'enty-cight 
and forty-three, and it is these men who will have 
mainly to bear the brunt of the next twenty years, 
there is nobody on the Committee to emphasise 
their point' of view. The absence also of an 
expert in finance, industry, or economics is 
noteworthy, and — one would imagine— will make 
the task of the Committee more difficult. 

Apart from these objections, howxver, it is clear 
that Cambridge has nothing to fear, and may 
have much to gain, from its Committee's activities, 
'rhe four scientific members are known as men of 
sound judgment, wide knowledge, and an enthu^- 
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abin for scientific progress^ while they have bera 
as much concerned with the importance of science 
to the well-being and prosperity of the community 
as with its value In education and in the improve- 
ment of human knowledge. All of them are men 
who personal!) have done valuable original re- 
search, and shown the capacity for affairs and the 
sound judgment necessary in thesi* days of organ- 
ised scientific work. 

The terms of reference of the Commission re- 
late, not only to questions of finance, but also to 
the government of the Universities and the rela- 
tions of the colleges to the Universities and lo each 
other; hence the inquiry Is likely to be an exten* 
sive one. In the course of the inquiries to be 
made, many anomalies will doubtless be re- 
vealed. Our educational structure is curi- 
ously unbalanced. It has grown up cathedral- 
like, and bears witness to the hiving, if some- 
time* misguided, benefactions of many genera- 
tions We trust that the Commissioners, while 
retaining all that is good and thcie is much that 
is worthy of preserv alion- -will ensure a more ! 
economical and equitable distribution of the fruits 
of past bt*net actions for the encouragement of 
religion, learning, education, and research. 

In particular, ^^e would direct Utention to the 
need for greater facilities for research, not only 
in pure science, hut also in modem philosophy. 

It is almost incredible that Oxford, the home of 
classic at learning, cannot boast of a single ex- 
ponent Ilf mixlern philosophy who might be ex- 
pected to explore the regions of thought revealed 
b) recent scientific research on space and time. 
The discontinuities of modern physics should 
surely not appeal in vain to the heirs of the 
wisdom of the Greek philosophers 
Further, the hard-worked science tutor should 
be afforded time and facilities for rc.scarch A 
critical studj bv the Commissioners of the dis- 
tribution of tutors in the various subjects and of 
the relative number of pupils allotted to each tutor 
would form an instructive lesson on our educa- 
tional methiKi.s. Some relief could be given to 
science tutors if it were made compulsory for 
candidates for de^ees in science to obtain ex- 
emption from preliminary physics and chemistry 
before admission to the University. This would 
also rtlieve the already overburdehed labora- 
tories. 

Oth^r questions relating to natural science with 
which the Commission must deal are: (a) The 
uigcnt need for further buildings and equipment, 
and for increased staff, if the present rush of 
studeitte is to be met, and if research is to be 
maintained ; {b) the sufikient remuneration of the 
NO. 2613, VOL. 104] 


teaching and research staffs^ and die recogoitioo 
of the fact that the research worker is no lesa 
entitled to payment for his labours than the busi- 
ness man, the teacher, or the labourer; (c) the 
better support of natural science by the coUegea 
(in proportion to its importance, natural science is 
inadequately assisted by many colleges in the 
matter of scholarships, fellow^ips, and lecture- 
ships) ; (d) the provision of pensions for professors 
and other oIBcials, and the introduction of a 
definite age for retirement. This last matter is 
particularly important in natural science, where 
the professors have administrative and organising 
duties, as well as those of lecturing and directing 
research, and there is no reason why a university 
should be an exception to the general rule in any 
larg( undertaking, national or private, that an 
executive appointment should subject to an 
age limit. 

The Committee on Estate Management will have 
I to consider the more efficient administration of 
! college property, and may recommend the adop- 
tion universally cA the system already agreed to 
by three important colleges at Cambridge of em- 
ploying a common estate office connected with 
the School of Agriculture, The present system 
of awarding scholarships, the Subject of women’s 
degrees, the finances of the women’s colleges, 
and the cost of living of the average undergradu- 
ate are among the more controversial matters 
to be decided. Whatever may be the course of 
their deliberations, however, it is clear that Cam- 
bridge will not be encouraged, as it might have 
been under another type of Commission, to cease 
its national function as a home of ** religion, 
learning, and research,” and to become a place 
merely of technical instruction. Whatever faults 
the Commission may have will lie, not in a lack 
of sympathy for education and research in the 
best sense, but in a rather conservative outlook 
and an bability to understand the urgency of 
really radical changes, in an insufficient apprecia- 
tion of the needs and demands of the great labour- 
ing classes of the country, and in lack of under- 
standing of the point of view of the younger 
generation. 


PRINCIPLES OF RADIO^COMMUNICATJON. 
The Principles underlying RadtO’<ommunicaii(m^ 
Radio Pamphlet No. 40. Decfembcr ro,* 1918- 
Signal Corps, l^S. Army. Pp. 355, (Wash- 
ington: Government Printing Office, 1919.' 
Price 55 cents. ^ ^ 

'T'HIS book has been prepared by the lB(ure<^u 
of Standards, Wa/ihingtdn, under the ditto- 
tion of the Chief Sigo^ Officer ^f the Trayupg 
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Secttoo of the United States Army. It gives an 
acctinUe survey of the theory of electromagnetism 
with special s^ss on its application to practical 
rvdkHoommunication. Very httle mathematical 
knowledge is assumed on the part of the reader, 
and the familiar analogies given will be a great 
to beginners. 

The first and second chapters give a clear 
f4sun%i of elementary electricity and the working 
of dynamos. In the third chapter radio-circuits 
are described, stress being laid on coupled 
circuitSf oscillations, damping and effective resist- 
ance. The fourth chapter describes electro- 
magnetic waves, and the academic theorist will 
be surprised at tiie simplicity and accuracy of the 
transmission formulae used m practice. Descrip- 
tions of the best types of antennae and of open 
and dosed coil aerials are also given. In chap. v. 
the apparatus used in transmission and reception 
is described, and it is carefully staled which is 
suitable for damped and which for undamped 
waves. Chap, vi., the final chapter in the bcok, 
will be very helpful to many, as it gives an excel- 
lent account of the various types of vacuum lubes 
now in use. By means of the characteristic curves 
the working of the three-electrode tube is simply 
explained. Its use as an amplifier, modulator, and 
generator of oscillations is fully described. The 
method of connecting vacuum tubes in cascade is 
also given. 

Mwy fail to recognise how easy it is to detect 
p radio-waves, and how simple is the necessary 
' apparatus. For damped waves, all that is re- 
quired is a telephone receiver, a rectifier (crystal 
'^detector,'* or, better, a vacuum tube), and a 
tuning coil. It seems to us to be foolish for the 
Post Office to keep up the comedy of pretending 
to r^fulate the use of such sets. Now that the 
li^ooes to technical colleges have been formally 
withdrawn it would be politic to issue new ones 
without any further delay. 

The latest devdopments of radio-communication 
make the subject of absorbing interest to the 
engineer and the man of science. For instance, 
the power involved in the sound-waves generated 
in o^inary speech is of the order of the hundred- 
milliooth of a watt, and yet in radio-telephony 
* this controls several thousands of watts, the alter- 
nating currents being at radio frequency. In the 
pre-war days the use of crystal rectifiers intro- 
duced an element of uncertainty into everyday 
working. This was overcome by the Fleming 
\alve, which is now replaced by the three-elec- 
trode vacuum tube. For measurement purposes 
the vacuum tube is far superior to the "buzzer ” 
as a source of oscillations. If several tubes are 
used in the same circuit, and each tube has its 
own battery, then the amplitude and frequency of 
the current-waves can be made practic^y con- 
etaat 

There ^ very many interesting and novel facts 
gtvffl which win be of great vdue to the radio 
eagjmeen Tlubbook can be heartily recommended 
to every mim of science who wishes to know the 
hitett 'practical developments. A. R. 
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ROUND THE WREKIN. 

Shropshire: The Gtoj^raphy of the County, By 
Prof. W. W. Watts. Pp. X+2S4. (Shrews- 
bury : Wilding and Son, Ltd., 1919.) Price 
2S, 6d, net. 

S hropshire, in its combination of moun- 
tain and plain, in the varied flow and 
scenery of its river, for which the whole county 
serves as catchment basin, in the extent of its 
stratified rocks from pre-Cambrian to Lias, in 
their yield of coal, building-stones, metals, and 
workable clays, lends itself admirably to treat- 
ment by a gec^apher who is also a geologist, 
and It is needless to say that Prof. Watts, whose 
p^eological studies of the county alone or m con- 
junction with Prof. Lapworth have been a guide 
to so many, avails himself thoroughly of the 
opportunity. The rich and beautiful forests, the 
meres, and the rocky uplands support a multiform 
assemblage of birds. The more important among 
these and other animals are noted, but it might 
have been mentioned that u complete series of the 
vertebrate fauna has been collected and placed on 
exhibition by Mr. H. E. Forrest in the Shrews- 
bury Museum. The diversified agiiculUire and 
the numerous industries down to the mtiking of 
“churchwardens’* are biieflv correlated with 
rocks and soil. 

But Prof. Watts recognises' that the great 
interest of Shropshire lies in its human inhabitants 
and their histor)\ Though Palmolithir man has 
left no trace in the county, his Neolithic suc- 
cessors are known, not merely from their weapons, 
stone circles, and barrows, but from their many 
descendants in the present population The 
Brythons, who became the Cymry to themselves, 
the Welsh to their enemies, are now represented 
by about onc-lenth of the inhabitants. Their 
coracle is still used by Severn fishermen. It was 
the struggle between them and ilic English com- 
pound of Angles and Normans that so long made 
Shrewsbury a city of prime importance. All this 
eventful history and its relation to the physical 
features is clearly summarised by Prof Watts. 

The beautiful half-timbered houses of the 
fifteenth, sixteenth, and seventeenth centuries are 
famous, but such stone mansions as those of 
Benthall and Condover, such castles as Stokesay, 
Ludlow, and Shrewsbury, and the fine ecclesi- 
astical architecture of Buildwas, Wcnlock, Lud- 
low, and Shrewsbury, receive description and 
illustration so far as space admits. A chapter on 
the place-names is of peculiar interest, and the 
sections on communications and th<^origins of the 
chief towns are excellent lessons in political geo- 
graphy. Coloured physical and geological maps 
form the end-papers of the book. 

There is an index, but it has not helped a re- 
viewer fresh from his home-county to find the 
explanation of “Merfe," the meaning of the 
"Weeping Cross," the origin of Bomer and 
similar "pools,” or any reference to the "Burries ” 
or Burgs of Bayston Hill. Farquhar’s "Recruit- 
ing Sergeant ” might be worth a line. A Salopian 
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also mav suggest that the hills once studied by 
Prof. Watts should bd called "the Brcidden,” not 
“the Brciddens.” But these remarks are not 
criticisms. The book will prove a charming and 
trustworthy companion to any observant traveller 
in the beautiful native county of Charles Darwin. 


OVR BOOKSHELF. 

Tn-ltngual ArtdUry Dictionary, By E. S. 
Hodgson. With introduction by Col, J. H. 
Mansell. In three volumes. Vol. t., English- 
French-Itahan, Pp. viii+92 ^ondon: Ctmrlcs 
Griffin and Co , Ltd., 1918.) Price 5s. net. 

With the progress of every department of 
engineering, new technical terms are being con- 
tinually introduced into the languages of various 
nations. In the case of artillery, the difficulty 
of intercommunication which thus arises is con- 
siderably incre.'sed owing to the conditions under 
which international relations become necessary in 
the progress of military (^rations. Any reader 
who thinks himself to lie a good French or Italian 
schidar will receive a rude awakening if he opens 
any page of this book. Even among the most 
commonplace technical terms he will find the 
French and Italian equivalents to be quite different 
from anything that would naturally have been 
imagined. It is quite evident that much of the 
work of preparing such a book falls within the 
definition of original research. 

It might be possible for officers of vaifous 
nations to make each other understand their 
meaning by pointing to a gun or a model 
or a drawing, but the use of the telephone 
renders this method inadequate. By making 
this dictionary of the size of a quarter- 
plate photograph, Mr. Hodgson has given 
officers a book which they can easily carry about 
and use in communicating with their French and 
Italian ct^eagues, The latter ought, of course, 
to have corresponding books also. It is,moreover, 
quite certain that a companion volume for German 
wdl be urgently needed under any conditions 
which the future may have in store. 

Apropos of dictionaries, the following sugges- 
tion is not without a certain significant aspect, 
namely, that a dictionary i^ wanted between the 
langi^e of the Tripos t^ of mathematical 
examination paper and the language of the 
engineering factory. The difference of language 
certainly does harm. G. H. Bryan. 

Th§ Myettotoa: A Short Histoiy of tJuir Study 
in Britain, 'hn Account of tJuir Habitats Gene- 
rally; and a Lsst of Species Recorded from 
Essex. By Gulielma Lister. (Essex Field 
Club Special Memoirs, vol. vi.) Pp 54. 
(Stratford, Essex: The Essex Field Club; 
London : Simpkin, Marshall, and Co , Ltd., 
1918.) Price 32. net. 

Tmc Essex Field Club has done weU to reprint 
as a whole the subject-matter of Miss Uster’a two 
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presidential addresses, and in this way to render 
them avdlable to a larger public than the readeiff», 
of the Essex Naturalist. 

The list of species recorded from Essex is 
mainly O'! county interest, but it is tte county 
to which Miss Lister and a number of frienda who 
have been inspired by her work and that of her 
father have devoted special attention, and there- 
fore serves as an object-lesson to naturalists in 
other counties. The tabulated lists at the Md 
of the book of the species recorded from similar 
areas in the Home Counties, the West of England, 
and the North of Scotland respectively, indicate 
what may be done by a few enthusiasts in the 
study of this interesting httle group at the base, 
of organised life. 

But the greater part of the volume is of wider 
interest The first section, on the study of Myce- 
tozoa in Britain, is an historical rdsumd of ^ir 
study in this country, from the time of John Ray, 
who refers to one of our commoner species in his 
"Synopsis of British Plants’* in 1696, and of 
Dillenius, who figures several species in an en- 
larged edition of the “Synopsis " in 17x4, to tte 
classic “Descriptive Catalogue of the Mycetozoa,” 
by Mr. Arthur Lister, in 1894. This monograph, 
in the preparation of which Miss Lister iffiared, 
and the handy little “Guide to the ]l^irish 
Species ” have done much to extend the study 
of the group, both in Great Britain and abroad, 
as is indicated by the rapidly increasing number 
of species in successive editions of the “Guide,” 
the fourth of which is now being issued by the 
Trustees of the British Museum. 

The second section, on the habitats of the 
Mycetozoa, will be of great service to workers in 
indicating where to look for these oiganisms, and 
what species are likely to be found in tpedd 
environments. The habitat varies remarkably, 
including woodlands, alpine pastures, moorland, 
rocks, bare earth, sawdust- and straw-^eapa, 
manure, and even bone A useful list gives 
a selection of the habitats with the associated 
species. 

Guide to the Study of the Ionic Valve: Showii^ 

its Development and Application to TVirelese 

Telegraphy and Telephony. By W. D. Owen. 

Pp. vii + 59. (London : Sir Isaac Ktman and 

Sons, Ltd., n.d.) Price ai. 6d. net. 

This little book is divided into fifteen chapters, 
each chapter consisting of three or four para- 
graphs of large prat describ^ the biatofical 
dawofiment of the ionic valve, the.princi^es on 
which it works, aod the various types of vahre 
that are now used in wireless telegrimhy> The 
diagrams are dear, of large dze, and not oveir- 
crowded with details. Rmereqpes are,^|^ven to 
the original papere descritnag tte vsurious fonts 
of valves and uieir developmeotB. The book'eia 
be recommended to all who intend to take tw tht 
aeridua atwfy of radio-telMT^y. aa 
press the main facts about uba idhie vahrAon fliek 
minds. ^ ’ 



NovstfBen 37 > 1919] 


NATURE 


333 


LETTERS TO THE EDITOR. 
f Editcf dott not hold htmself rasponstble for 
opMons oxfrostod by his correspondents, Netther 
MU ks imd0fUtk€ to return, or to correspond with 
the wriUrs of, rejected manuscripts intended for 
Me or any other part of Naturs. No notice is 
taken of anonymous eommuntcaiions ] 

Httoid and lattnuitioml Rivtrt. 

iM NAtURB of October x6 is published an address 
on **Tbe International Rivers of Europe," read at the 
British Association by Prof. L. W. Lyde. A large 
part of the address is concerned with the proposition 
that Holland is the only European country which has 
so far failed to accept the salutary principle that a 
Ipreat navi|{able river cannot be nionopoiiM»l by a 
^ sirt^e wdit^cal unit against riparians- a proposition 
which Prof. Lvdo tries to pro\e, amongst otner things, 
by an analysis of the case of the Glient-Tcrneuzen 
Canal. 

In order not to occupy too much of } our ^pac e 1 shall 
deal only with that question (although some extra- 
ordinarv remarks of Prof. Lyde’s on the Maas and the 
Rhine mvite comment), and onf> with the most im- 
portant aspect of it, which is that of the dimensions 
of the canal in Dutch territory. Prof. Lyde denies 
the truth of the Dutch assertion that Belgium has 
enjoyed freedom of navigation on the ground chat the 
dimensions of the Terneuzen-Ghent Canal are too small 
in Dutch territory. He then gives an outline of the 
history of the eniargements, which, if his statement 
about freedmn of navigation means anything, should 
prove that Holland is re^nsible for those dimensions. 
Now not only does Prof. Lyde not prove this, but it 
e is contrary to well-established fact* Holland has never 
put any difficulties in the way of Belgian desires for 
the enlargmient of a waterway which, as a commercial 
oommuiUMtion, serves mainly, If not exclusively, the 
interests of the port of Ghent. Prof. Lyde calls italics 
to his aid to emphasise that eight years were wasted 
in the ’seventies before the Convention of 1879 was 
concluded, which arranged for the first enlargement. 
Wasted by whom? If one reads up the story in 
Guillaume. "L’Escaut,” vol. li., p. 43^ (the autnori- 
tative work on this matter, publi^ed in 190s by the 
then Belgian Minister at The Hague), one sees that in 
1874 Already the Dutch and Belgian Governments had 
reached an understanding, but that the Belgian Par- 
liament, moved by an agitation which had its origin 
In Antwerp fwhere Ghent was feared as a possible 
competitor), tnreW over the Belgian Government. 

Tne Convention of 1895 was concluded, as Guillaume 
*^ti it, "ais^nent” (” easily ")— that is to say, the 
Dutch acceded at once to the requests put forwa^ by 
the Belgians. In the same way, when, in 1903, while 
the enlargement was still being executed, the Bel- 
gian exp^ decided that a further enlargement was 
dei^trte, the two Governments agreed almost at once 
OH a new convention in which the dimensions were 
hdd down which the canal has at the present moment. 
If dtom dimensions are smaller in Dutch than in Bel- 
i?lan torrftory, It Is because the works of 189; were 
In IM In a more advanced state in the Dutch than 
In the Beigtan pert of the canal, so that in the latter 
thVy Admitted more easily of readjustment. But the 
d m en ri to ns In the Dutdi part are those which the Bel- 
giAhe asked for, and no other, nor have th^ since 
^ then asitod for any further enlargement which Holland 
hm lefoeed. On the contrary, if, as a result of the 
naitoitiytioni now proceeding in Paris, new works of 
ffBnfeinent m undertaken, iv^U be found that the 
Dmm ISovemtOent has alr^yH acquired ground at 
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Terneuzen b order to facilitate the enlargement of the 
locks. 

Where, b this histoi^, is the justification for com* 
piabts atout obstacles in the free navigation of Ghent? 
Prof. Lyde says that under International control im- 
provements would be adopted on their merits— so they 
have under the existbg rd^me ; and that under inter- 
national control the succesrive enlargements would have 
been completed much sooner— this is an assertion quite 
unsupfwrted by any evidence. Prof. Lyde says also that 
under international control the cost of the enlargements 
should have been met out of the profits on the traffic. 
Under the existing rigtme navigation i& quite free|^and 
there are no such profits. But 1 believe that Prof. 
Lyde advocates the establishing of tolls under an inter- 
national authority. I doubt whether this extraordinary 
idea would recommend itself to interndtlonal commerce 
or to Ghent 1 

Far from being unique in denying a neighbour’s 
right of free access to uie sea, Holland has in modem 
times consistently respected it. There has been 
nothing “ stupid " or selfish ** about her attitude. 
It is perfectly true that she might have acted very 
selfishly and still remained within the bounds of 
legality; if that shows that the existing legal rigtme 
should he amended, it is all the more unfair to blame 
Holland, who never took advantage of it to harm her 
neighbour's interests. P. Giyl. 

London, October 35. 

I AM obliged for your courtesy in sending me Dr. 
Geyt’s letter Most of it Is concerned with the 
dimensions of the Temeuzen Canal, which Dr. Geyl 
calls “the most important aspect of the question." I 
considered it to unimportant that my only comment 
on it was : ** As the accidental difference b dimensions 
is #real handicap to Belgium, Holland should have 
been scrupulous to compensate by all possible courtesy 
and other facilities." 

Dr. Geyl goes on to say that my denial that Bel- 
gium has had freedom of navi^tion Is based “on the 
ground that the dimensions in Dutch territory are 
too small ’’ 1 A glance at the address in your issue 
of Oi tober 16 will prove the maccuraev of this 
attempt to divert attention from the actual facts on 
which I based my assertion that Belgium had not 
freedom of navigation. 

To anyone who would care to know exactly how 
Holland has acted on these International waterways, I 
venture to sav that Kacckenbeeck’s puiely legal “In- 
ternational Rivers" (publish^ by the Grotius Society) 
is more illuminating than Guillaume’s account of what 
is, after all, his own success as Belgian Minister at 
'fhe Hague. 

Where, in this history," Dr, Geyl asks, " Is the 
justification for complaints about obstacles b the free 
navigation . ?“ In Dr. Geyl’* history, nowhere. 

Mine was more discursive and gave prerise instances, 
with dates and references, of facilities bring denied 
and delayed by the Dutch; and I notice on p. 319 
of the current R.G.S. Journal, in a legal reriew of 
Kaeckenbeeck’s book, the words • “ Germany fon the 
Rhine] joins hands with the Dutch in setting up re- 
strictive regulations against foreigners." One rria- 
tJvriy trivial case illustrates both the denial and the 
delay. In January, 1906, the Belgian Government 
formally asked the Dutch Ministry of Finance to forgo 
customs fonnalitles— with all their driay and Incon- 
venjenco— on boats moving only and dlrectiy between 
Ghent and Antwerp. The Dutch Ministry replied b 
January, 1007, and refused. 

The profits on the canal trade are so great that 
Terneucen hat relatively heavier tonnage than any 
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Other Dutch port, even including Rotterdam; and the 
*‘extraordina^ idea’* of putting a toll on boat and 
cargo for the upkeep and improvement of the water- 
way 16 &% old aa the Roman En^dre, and waa the 
actual figifnt on Rhine in the moat protperous 
days of its commerce — under the French. 

I entirely agree with what Dr. Geyl says about 
the canal dimensions and their origin, but it does not 
touch my really serious and delibmte assertion that 
Belgium has suffered, and is suffering, from gross 
** international servitu^.** L. W. Ly]». 

University College, London. 


His Ooleura of Rasahorses. 

In my “Origin and Influence of the Thoroughbred 
Horse'* (1905, pp. 441 ff.) 1 supported my other argu- 
ments to prove that the “blood" honic originated in 
Libya (North-West Aft Ira), and that his primal colour 
IK ns bay, by giving m one table the results of my 
examination m the colours of the winners of the 
Derby, the Oaks, and the St Leger, and In another 
table the colours of the first three horses fn each of 
these races in the three decades from 1870-90 Grey 
does not appear in them at all, and black only twice, 
whilst chesitnut — ^Khich (like brown, black, and grey) 
I maintain Is not an oilginal coloui, but due to cross- 
ing the ha\ Lib\ m horses and the ancient dun horses 
of the tapper European Asiatic aiea — shows a steady 
decrease 

In view of Ihf discussion aroused by the winning of 
the Derlw by a grey (Tagalie) In 1912, and by a black 
(Grand Parade) m the present year, it may interest 
some of voui renders if I give mv tables biought up 
to dale for (he last fifty vears 
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It will be seen 

that 

in the 

first three decades chest- 


nut gave way steadih to bay and brown ; that in tin 
fouith decade chestnut dropped t in the winners, but 
regained a little in the lower horses (19 against 16); 
that in the present dedade, whilst ic retains the same 
number of wmners as m the last, ii. has lost the 
slight gain made in the lower horses ; and that in the 
fourth decade ba^ dropped in the winners from 17 to 
i^, and In the total from 54 to 47, but the loss in the 
vinneis Is more apparent than real, since four bay. 
or4>rowns were amongst the dinners. In the present 
decode, in spite of the reappearance of black and grey 
amongst the winners, bay has more winners (18) than 
ever before, though in the total number of horses it 
has not quite regained its old position t54)* 

Thus, in defiance of the sporadic reappearance of black 
and bav seems steadily bent on si^ieding all 
other colters WnxzAV kidqkway. 

Fleod}^, Fen Ditton, Cambridge, 

November 4. 
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It may or may not have been nodoed that the 
refractivity (m-i) at any point, required to product 
the Einsmn deflection, is the squared ratio of the 
velocity of free fall from infinity to the velodty of 
light. OUVXR LODOt, 

Mariemont, Edgbastoni November 24. 


Variatitii of Refraetivo Intteoa. 

Mr Twvman (Naturx, November ao, p, 315) will 
find in Trans Chemical Society (1906, vol. Ixxzlx., 

f . 417) an account of some observations by Miss Florence 
saac and myself which indicate that the refraedvt 
index of a solution of sodium nitrate at the surface 
of contact with glass is slightly greater than that of 
the same solution in contact with caldte. 

It was our intention to continue and extend these 
observations, but we have never been able to do so. 

Hbvry a, Mirrs. 

The University, Manchestci, November 22. 



In response to inquincs, may I use vour columna 
to make two announcements in refeience to the 
above? 

First, by making use of a new and more powerful 
method of positive ray analysis ^he description of 
which is now in the press), 1 have succeed in 
obtaining measurements of mass and other evidence 
of sufficient accuracy to prove beyond ail dispute that 
atmospheric neon (atomic weight 20200, Obi 6 ) Is a 
mixture of two isotopes of atomic weights 2000 and 
22 00 correct to about i / loth T)er cent 

Secondly, permission to publish being now granted, 
a full account of recent experlmenN on “ Neon Lamps 
for Sticiboscoplr Work " will shortly appear in the 
Pioceedings of the Pam bridge Philosophical Socletv 

F W. Asion. 

Cavendish Laboratory, Cambridge 
November iq 

BM Migratioti. 

Ihe captain of the Portuguese steamer Bolama, 
recently touching here on her voyage from Cape 
Verde islands to Lisbon, reports that near the Canary 
Island, Las Palmas, his ship was visited by 
an Immense cloud of swallows settling in 

thousands upon every part of the vessel and restlr^ 
until early ^Wn, when almost every bird departeoT 
Nothing IS known as to the direction in which the 
birds were travelling or why th^ should be found far 
away over the open sea in such a southerly latitude. 
Two swifts are perennially present and nest at , 
Madeira, but the cnlmney-swallow is only known aa 
a rare straggler; and In the last fiftv-five years I 
have not known of the passing of any migrating floik, 
though our latitude is five hundred miles mMrth of the 
locality indicated in the Bolama occurrence. So 
strange an incident might be taken fn»n pam of 
Pliny or Ambrose Pard, and cannot fall to merest 
those of your readers who are working on the subject 
of migration Michaxl C. Grabhau. 

Madeira, October 27. ^ 


LMMtaMM Warms, v 

Frou the communications which reach me 1 learn 
that this subject is creating a great deal of Intere^ 
At the same time all the information is vague and 
unsatisfactory, and I am unable to obtain spmdfnena 
of the creatures themselves. The jyagUefiess of tto 
InformaHon is due In f^t measure to the laA qf 
knowledge which still phfvaflBo respecting fha OttgOhi 
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chatt rauna of this country. A few local names are 
in U6e» euch as dew.worm, brandling, lob-worm, and 
oodcapur, but these are as valueless for scicntlfk pur- 
JKMM as cuckoo-flower or bachelor's buttons would be 
to a botanist. 

It will be some time before my volume on British 
earthworms is published by the Ra> Society. In the 
meantiiDe, will not some publisher undertake to issue a 
small popular handbook of British worms, with illus- 
tiatiaos« at a shilling? We have about fiftv earth- 
worms in this country, but only n dozen or bo are by 
any means common, and it would be very easy for 
our working naturalists to get a grip of t^ subject, 
and thereby render immense service to a branen of 
science which is of the utmost practical value. 
Though I have written a large number of articles 
on our Annelids during the past thirty >earB, there 
nothing on the subject which is available in a popular 
and handy form for would-be students, and in this 
matter such a handbook is sadK overdue. 

WTay I venture once more to appeal to readers of 
Naturb for specimens of luminous worm*, or other 
creatures, as well as for rare, unusual^ or abnormal 
forms, that would merit attention in mv' l^ietv 
monograph? Hhderic Frivno 

Camay, Solihull, November 6 


TIm DouMy Rafrastkig Stnioture of SHloa Glass. 

In an interesting letter on tbc above subject in 
Naiurk of October 23 Lord Rayleigh mentions tliat, 
when used with accurately cross^ Nicols, a circular 
disc of optical quality silica showed a spiral Htruc> 
ture." L^pon reading this letter I was reminded of a 
very interesting colour c 0 ect I saw several yeais ago 
in fused quartz w^hich had been acted on bv the rajs 
from radium. As is well known, crystalline quariz 
awimes a uniform yellowish-brown or brownish-red 
colour when “rajed” by the rays of radio-active 
substances; the formation of coloured streaks and of 
patches similar to the markings of marble has also 
been observed. On the other hand, fused quait/ 
generally assumes a uniform brownish- violet toloui 
vchen exposed to radium rays. 

In his work preparatory to the determination of the 
atomic weight of radium, Honigschmid {Wten, Ber., 
cxx., 1617, 1711) used fus^ quartz evapoiating basin** 
for recrystallising large quantities of radium chloride, 
and these afterwards showed a remarkable spiral 
coloration. Radiating from the centre of each basin 
was a series of spiral-shaped streaks of a dark vtokt 
colour, which continued in many cases almost to the 
top of the basin. Their upper extremity would un- 
doubtedly be limited by the lUight to which the radium 
diloride solution had occupied the vessel. The spact* 
between the streaks showed little or no coloration 
As is usual in such cases, the coloration disaraeared 
on heating the dishes in a Bunsen flame, a brilliant 
bluish-vlMt luminescence being produced. 

It has gcnerally^been assumed mat the conditions in 
the quarts which give rise to these "streaks" arc 
ctmfiecM with the mode of manufacture of such 
veesels, and I beUeve the. above colouring effects mav 
be of interest in view of Lord Raylcigh^s interesting 
observation of the "optical hetcrc^enelty " of silica 
glass. Robbrt W. I^wson. 

The Phvsicf Laboratory, 

Shedtsld University, 

October 31. 


Ths AntMty tf Man. 

the altogether excellent jubilee number of Naturk 
<No. e6io, vA. civ.) there it,*l notice, a short pi^r 
enflileti Antiquity of Mag" contributed by Dr. 
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A. Smith Woodward. We are told in this paper 
(p. 2xa) that "as discoveries progress it becomes 
increasingly clear that true man, of the family 
HominidfiB, cannot [the italics are min^ be eariier 
than Late Pliocene or the dawn of the rlelstocene." 
We learn also that "so long ago as Sir 

William Boyd Dawkins, " for other reasons," came to 
the same conclusion. 

As your readers are doubtless aware, the question 
as to when man first appeared upon this planet has 
always been of what may be termed the "vexed" 
order, and generally regarded as unsettled. 

But though it may be the opinion of Dr, Smith 
Woodward and of" Sir William Boyd Dawkins 
that " true man ” cannot be of ’ a greater 
anticmiiy than "Late Pliotene or the dawn of 
the Pleistocene,” it doe« not necessarily follow that 
such an opinion is correct. The chief evidence upon 
which the ide.^ of the gieat antlquitv of the human 
rate is based - evidence not mentioned in Dr, Smith 
WiKKlward's article is that afforded by the various 
implements of flint and other rocks w^hich have been 
found embedded in certain Plloicne and Pleistocene 
strata These humanly fashioned stones arc com- 
parativelv numerous, and afford evidence of n more 
complete than is piovided bv the "few fragments 
of apes and man ” which have hitherto been recovered 
from ancient deposits 

In view also of ctitain disiovcrits made in Suffolk 
since 1900 (di scribed b\ Sir Rav I.#ankestcr and b> 
injhelf), and the lesulU of the i‘S( Ovations carried out 
during the Inst twelve months in the Red Crag at 
Foxhall, near Ipswich, 1 would venture to regard it 
as highly prob.ihle th.^t a type of man capable of 
flaking flints in a clearly dexterous manner was present 
in that part of the countiy not later than Middle 
Pliocene times, and possibly even earlier. Further, 
these discoveries have demonstiatcd that, an would be 
expected, thebo Mul-Plioceno individuals were oreceded 
by an earlier race or races of people who fashioned 
their flints in less skilful manner But whether 
these ancient flint-flakers wcie "true" men or not I 
am quite unable to sa\ I should imagine, howovri, 
that, judging from the kind of imolcments found, 
they had attained to .1 status far above that of nnv 
knowm ape 

It is deal, then, that Dr Smith Woodward’s views, 
as expressed in the jubilee numl)ei of Naturt, upon 
the antlquitv of man do not (oimide with those of 
manv of us who have made a sludv of early lint 
implements Moreover, the fail that such widelv 
divergent views upon this question ait possible shows 
the urgent need for further research, especially as the 
present palaeontological evidence, upon which Dr 
Smith Woodward’s opinions are founded, is, from Us 
very nature, largely negative in character 

' I Rpin Moir 


I TiKNK our present knowledge of the facts and 
principles of pala;ontologv justifies the statement I 
made I intentionally omitt^ all reference to '^hipped 
flints because I regard them a* inconclusive evldetwre, 

A. Smith Woodward. 


WESTERN TURKESTAN, 

t l/ESTERN TURKESTAN has been, for all 
VV practical purposes, a closed land ever since 
the fynat subjugation of the Turkomans by Sko- 
beleff in 1880. Political conctitioos made it diffi- 
cult for Europeans, and particularly for British, 
to travel in the province. It was reserved for the 
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expedition orgameed m x^k>S ^ ^ \xnericant 
Mr Pumpelly,^ to make the hrst scientthc ex 
ploration of the region between the Pamir and 
the Caapiao bmce then httle or no exploration 
has been carried out 

During 19x8 and 1919 opportunities occurred of 
visiting Turkestan, unhindered by the old restrsc 
tions and much valuaUe experience was gained 
by the members of the British forces >ahich at one 
tune and mother penetrtted the proMnet. K 
voyage across the Caspian in March 1919 took 
me to Turkestan to a point within eighty miles 
of the Oxus, near Charjui, and the unusual fauli- 
ties of the journey enabled me to ee much that 
would not have been very accessible under pre 
war conditions 

Once the Caspian is crossed md the Caucasus 
left behind, one is m a region where the subjec 
tion of the routine of life to physical limitations 
IS very marked Krasnovoddc, the port of 
Western Turkestan a cluster of drab houses on 
the foot of arid and treeless hills, lives solely on 
what the ships and the railw lys bring to it The 
route to inland Turkestan passes south-east from 
the town skirting the long arm of Balkhan Bay 
and passing between a gap in the hiUs — a gap 
which, it IS generally agre^ by geologists, was 
more than once in historical times the passage 
through which the Aral and the Caspian were 
jomed, the northern junction of these waters is 
behev^ by Kropotkin and others to have been 
round the north end of the Ust Urt Plateau into 
the bay of Mortvy Kulduk 

Once through this gap the route runs nearly 
due east, and the plain of K ira K im opens out to 
the north with the long ricrra ridge of Kopet Dagh 
screening off Persia on the south from Ki/il 
Arvat to Askhabad a dist ince of about 1 30 miles 
railway and caravan route to the east runs 
between the desert and the foothills Numerous 
prehistoric mounds, mostly of the flat topped 
variety are found along ^the foothills and t^r 
testimony to the antiquity of the route 

Except for occasional oases the Kara Kum 
plain IS a vast and continuous desert almost 
entirely flat, and with camel thorn as its only 
vegetation But though now it is for the most 
part desert, the fertility of the oases, round which 
cotton- and corn flelds are abundant suggests 
inhnite possibilities, as the desert at least 
between Kizil Arvat and New Merv is of rich 
clay, and not of sand Here and there a sunf^ 
$y8tem of converging trendies leading down from 
tm foothills has prodded the irrgation the general 
absence of vfhicti is the chief obstacle to agri 
culture 

Russian rule, prior to the revolution, by en 
couTfgmg and swsidismg the gr owth on a laige 
seek of cotton and cereals, had largdy con* 
tnbuted to transforming the Tekke Turkomans 
into a fedenury and a^tcultural race In place 
of the temporary camps of forty years ago, one 
now sees large villages, which comprise groups 
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of two or more Ktbakas^ eadiwed m a ttutA waiL 
Sometimes even the KAitkas ere replaced by 
permanent single stoned flat roofed houses d m 
Caucasian type — ^the whde resembling the type of 
walled farm common m Macedtmta Recent tip* 
heavals, however, have revived the fMMtpK&c 
spirit fhe Tekke 1 urkomans, largely at the In 
stigation of the Vomut Turkomans, who are m a 
less fertile area, have shown signs of a movement 
an matxe to less troubled areas m the south 

Askhabad, situated tvell out on the plain, is in 
the most feitile region of all Western Turlmtan 
It serves as the <mief internal commercial centre 
of the province while Kizil Arvat is rather the 
clearing house for exports and imports Pried 
fruits, carpets, fish from the Caspian, and furs 
are always to ht found in its large and prosperous 
market \fghans from the south harts from 
Bokhara, Persians from over Kopet Oagb, and 
even Gr^^rom Baku and Batum, make up, with 
the Tekkes^id Yomuts, the cosmopolitan crowd 
typical of a market place of the Middle Last 
Whether the produce of the little known but 
prosperous seal fisheries of the North Caspian 
penetrate these regions I was unable to find out, 
but the museum at Askhabad contains a collection 
of interesting photographs and implements illus- 
trating this industry 

Ihe mam trade connections of New Merv are 
with the East and South, and carpets and silks 
form the staple produce of the town The town 
Itself IS on the b^ks of the Murghab nver, whtdb 
IS here no inconsiderable stream being on an 
iverage about 50 ft m width and well protected 
with dykes 

Old Merv, the ancient Antiochen the mediaeval 

Queen of the Earth is situated some twenty 
miles east of New Merv Tt is a sombre and 
impressive rum, covering about thirtv square 
miles The ancient ivalls of the citadel still stand, 
hardly damaged by the passage of time close by 
the woods and Adds of the model estate of 
late Tsar at Bairam Ah The prosperous nature 
of this estate is proof of what the soil of Turkes 
tan is capable when dealt with scientifically 

Between Old Merv and the Oxus are only 
r$^ing sand-dunes, unproductive and desolate 
The process of desiccation is still continuing m 
Western Turicestan and the geological causes 
that have affected m so many and various fashions 
the course of history m these regions are st41 
operative The Oxus, which origiAally flowed 
due north to Aral, later changed its direet^tm^ 
loaning a south westerly course into Lake Sary^ 
kamish and the Udx)i Channel the old AraJ^ 
Caspian Sea Later it reverted to its ongmal 
northern flow The Aral has been alte^Uityk 
marsh and sea The causes of these chuges arr 
still the ruling factors in a land where the homati 
element uf not active The province, left to la 
passing through another cyde ip which a shnol^ 
sge qf 'water supply is the mode marked leatUTd 
In xM ^ Abou^ Qulf of Lakr Ard conqpnaad 
uoo square kdometrei^ vmtw aorface 
n Is practlcaBy dry TPhe pknrixanS ts dss6i<ldhf 
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aoo iilfaiid ttgkm dependent on adjacent mountains 
and lakes tot its water. Methodical irrigation 
iil^t7et reclaim much that in the near future will 
be absorbed into desert, S. Casson. 


THE BRITISH ASSOCIATION AND 
SCIENTIFIC RESEARCH. 


valuable work done for science by the 
^ research committees of the British Associa- 


tion is well known in the scientific world, but few 
people outside are fsuniliar with its nature, extent, 
or influence. It is not commonly understood that 
all members of such committees render their 
services without fee of any kind, or even receive 
travelUog expenses to attend meetings; indeed, 
as a genial rule, a member not only gives his 
time and knowledge freely, but also adds some- 
what to his person^ expenditure. The associa- 
tion makes grants of a few pounds annually to 
some of the research committees, others are 
without g^rants; and in many cases the chairmen 
and secretaries meet the necessary expenses out 
of their own pockets. 

The conunittees thus represent at its highest 
and best united work for the promotion of natural 
knowledge, and their constitution could not well 
be tmprov^. The subjects and members arc put 
forward by the various sections of the association, 
and any grants desired have to pass the scrutiny 
of the Committee of Recommendations, which 
is made up of representatives of all the sections. 
The organisation iS| in fact, one in which men 
of science themselves decide upon subjects of re- 
search, and allocate the slender funds at their 
disposal to aid selected inquiries and reports. 
Obviously, this system is both efficient and 
economical^ and its general adoption would be in 
the best interests of progressive knowledge. 

The amount of mone^ which the association 
can allocate as grants m aid is, however, only 
about loool, per annum, and this has to be shared 
between thirty or more research committees. As 
other funds are now available for scientific re- 
search, it has been suggested that the association 
should limit its aid to committees to the payment 
of secretarial and like expenses, instead of 
attempting to provide for actual investigations by 
the unall grants it is aUe to afford. 

The work of the research committees has, how- 
ever, been of such high value throughout the 
eidstence of the association that no one would 
to make any^ change which would diminish 
its importance; and there is not the slightest 
dou]>t that whatever funds the association has 
available for research will be usefully applied. 
ybe Dresent pcMition is clearly stated in the sub- 
joined commumcation from Prof. John Perry, 
treasurer of the association, being mainly remarks 
made tvy him before an evening discourse on 
Sqpoy tter XX at the recent Bournemouth 
mMiftg '•of the association. No general 
apMar la made for funds, but it is to be 
ha|M that wealthy bcNs^acfiors will follow the 
el Shr Itunea Caird Ufni others Interested 
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in the promotion of scientific knowledge, for no 
more effective madiinery for attaining this end 
could be devised than that provided by the British 
Association committees. 

** You are aware that, after paying printing and office 
expenses, the funds of the Brititii Assodation arc 
devoted to scientific research. For more than eighty 
years we have spent more than loool, a \tar on 
research, long before ordinarv people had Hoard of 
research. 

*‘Everv vear we form many research committees; 
each of them is formed of the foremost men of sdence 
of Great Britain, who receive none of the money them- 
selves, and their accounts for mere out-of-pocket 
expenses aro carefully audited. These rcseaicnes In 
the past have crated some entirely new sciences, have 
led dir^tly and indirectly to the creation of many new 
industries, and they have largely produced the world ^s 
present natural knowledge Ana now to mv point. 
Vesterdav a veiy prominent member of the ossociation 
asked me about our finances. I had to admit that 
even before the war we were meeting with difficulties 
due to the inci eased cost of printing and other things, 
that since the war we have been behindhand to the 
extent of more than loool. every year, and that we 
have never vet asked for the help of moneyed men. 
The only gift \vc have ever received from a moneyed 
man was n voluntarv gift from Sir James Cairl, who 
handed me ti.ooof. at the Dundee meeting. Mv ques- 
tioner said we ought to ask for help, and that he was 
willing to stmt n fund with a sum of loool. At this 
moment he docs not wish to have his name mentioned. 

“ I need not dwell on the importance of our '■esearrh 
work, at T feel sure that everv person here who hat 
himself done original w^ork shares m\ opinion that 
when we limit our expenditure on research, and 
especially on pure scientific research, we shall begin 
to be a bankrupt association— bankrupt, that is, 
morally from the point of view of science, if not 
.actually in the financial sense. 

** The moneyed men of Great Britain are mo^t witling 
to help any good object when they get proof that ft 
reallv Is a good object. We cannot complain of want 
of their help, for they did not know the facts At the 
same time, the treasurer of an association v\ith such 
a record as ours does not feel happy at the prospect 
of begging for help,'’ 

Tn the two daw of the meeline following that on 
which I made this statement, the fund was raised 
to a total of 147^1. I intend to publish in due course 
a list of names of donors and donations 

To illustrate b\ many instanre*; (as I might) our 
claims as to the importance of our researches would 
undulv prolong this letter, and anv selection of a few 
examples would be unrepresentative 1 will cite a 
single illustration .—The National Physical Labora- 
torv the scene of researches of which the importance 
to the nation during the war and earlier cannot be 
overestimated, had its origin (if its antecedents be 
traced backward) in the Kew Observatory, which was 
maintained bv the British Association from 18451 to 
1872, in which period the association spent some 
la.oool. on its uokeep 


DR. JOHN AITKEN, F.R.S. 

D r. IOHN AITKEN, widdy known for his 
unique researches in meteorology, died at 
Ardenlea, Falkirk, on Friday, November 14, at the 
ripe age of eighty years. Although he served his 
a^renticeship as a marine engineer, t>n Aitken’s 
intellectual interests drew him intd the Adds of 
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physical research, for which he received a stimu* 
lus as a student under Sir William Thomson 
(Lord Kelvin) in Gla^ow University. He lived 
a retired life in Falkirk in a house which was 
largely fitted up as a labcM:atory, whence he would 
emerge from time to time to communicate some 
novel experiment or observation to the Royal 
Society of Edinburgh. Dr. Aitken frequently 
visited the Continent, partly for his health’s sake, 
and never failed to utilise his opportunities^ in 
studying at first hand the varied meteorolc^ical 
concUtions of our globe. He published scientific i 
papers in the Philosophical Magasine and through | 
the publications of the Royal Societies of London 
and Edinburgh, but it was mainly through the 
latter society that hts important investigations 
were laid before the scientific world. 

In his classical memoir on dust, fogt and clouds 
(188k)) Dr, Aitken broke entirdy new ground, 
and by his later paper on dew (1^5) he consoli- 
dated his reputation as a natural philosopher of 
the first rank. Those who were privileged to see 
his demonstrations before the Royal Society of 
Edinburgh in 1880 can never forget the effective 
simplicity of his apparatus and the clearness of 
the argument by which he established the great 
truth that in\isible dust particles arc the nuclei 
on which water vapour condenses to form mist, 
fog, and doud in all their infinite variety. By 
successive slight exliaustions of saturated air in 
a glass rec'eiver, and by infiltration through cotton- 
wool of ordinary air from the outside, he gradu- 
ally cleared it of dust particles; and when this 
purification had been effected, expansion with 
cooling of the enclosed air was, in general, un- 
accompanied by the formation of cloudy condensa- 
tion; He noted, however, in these early experi- 
ments, that after the air had been thus purified 
of dust particles, a more rapid and somewhat 
greater expansion was sometimes acx'ompanted by 
doudy condensation. The explanation of this was 
afterwards given by Mr. C. T. R. Wilson, who 
showed that in dustless saturated air suddenly 
expanded electric ions acted as nuclei on which 
drops of water were deposited. This ionic con- 
densation requires a distinctly greater diminution 
of pressure than is needed to effect the cloudy 
condensation in ordinary unfiitered air, and in his 
last paper on the subject of cloudy condensation 
(Proceedings R.S.E., 1917) Dr. Aitken gave many 
experimental iUustralions of his belief that under 
ordinary atmospheric conditions the nuclei on 
which fog, mists, and clouds form are funda- 
mentally the dust particles, although the effect 
may be occasionally intensified by the presence of 
ions. 

Dr, Aitken followed up his main invecitigations 
in ^ny ingenious ways, inventing, for example, 
an instrument for countii^ the number of partides 
iD*a given specimen of air, and applying it to the 
study of the conditions under wl^ the number 
of dust particles varied according to locality, wind, 
barcMxif^c pressure, or time of day. Ih all these 
discussions he displayed unusual powers of accu- 
rate dbservatjon, great, skill m devising crucial 
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experiments, and singular gifts in inten>rettog 
natural phenomena. His researches led turn into 
questions of colour in cloud, sky, and sea, afod 
into the draamical laws of cydraes and anti- 
cyclones. In this last branch of meteorc^c^ he 
found himself at variance with other leading 
meteorologists. Dr. Aitken was dected a fellow 
of the Royal Society of Edinburgh in i875» 
of the Royal Society of London in 1889. By the 
former he was awarded the Keith medal and 
prise (1886), and the Gunning jubilee prize (1895), 
and by the latter a Royal m^al in 1917. In t8^ 
he received the degree of Doctor of Laws from 
Glasgow University, He was a lovaUe person- 
ality and of great modesty of disposition. Much 
though his many friends desired it, he would never 
allow himself to be nominated for high office in 
the Royal Society of Edinburgh. *This, he main- 
tained, was not hi& forte. He was a humble 
student of natural phenomena, and his one desire 
was to elucidate the workings of Nature in her 
everyday moods. C. G. K. 


NOTES. 

Thk Electricity (Supply) Bill, which passed the report 
stage in the House of Commons on Tuesday, is a 
laudable attempt by the Government at constructive 
economy. In mmost every business, combination and 
standardisation lead to great economies, and this 
applies in a very special manner to the supply of elec- 
tricity. An attempt was made on Monday to prove 
that the Bill in its present form was a breach of the 
agieement made in the Act of i888 whereby a term 
of forty-two years was granted to the companies to 
carry on their supply without Government interfer- 
ence. This is perhaps technically right, but the com- 
panies have no real grievance. The Bill leaves their 
distributing buMness undisturbed, and guarantees to 
supply them with electricity as cheaply as they could 
generate it for thtanselves. Lord Moulton and others 
have laid ^at stress on the economy, from the point 
of view or the conservation of coal, of using gas for 
heating instead of electricity. Many electrical en- 
gineers will agree with this view. But although elec- 
trical suppK companies will provide energy fos heating 
— generally at prohibitive rates— when thev are specially 
nskedi they regard the heating load as of minor 
importance. Ei^tricat heating forms onlv one of the 
manifold uses of electricity. Every engineer knows 
that cheap power is essential to many of our most 
important industries. Our supremacy as a comment 
nation depends on a plentiful supply being available. 
A cheap and abundant supply would soon effect an 
Industrial revolution, and be a special boon to the 
manual workers. Another objection that ha^ been 
urged against the Bill is the danger of strikes. 'If a 
national system of supply were adopted, and if,tiie 
electric workers went on strike, the work of the nation 
could be held up at any moment and the nation forced 
to grant the demands of the workers, howler 
reasonable they were. The experience gained by the 
workers. how<mr, during the redbnt ndl#av strike 
ought to discourage similar action against the com^ 
munity in the future. 

UavMm a Bill Introduced by die Govefnnsent tnl 
week, power is given to the Boardiof Trade Vomith 
guard ^'key** induitiies ki this gounhy by prohlbltiM 
the iit^portation of certlla articles. Of sdtuw 
Interest among tb^e are anaSyticid reagbnts, |lhp^ 
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ffruflblc Vii various other '*fme** chemirals. cptical 
glass, lObpratory porcelain, scientifio and optical in- 
struments, synthrac drugs and perhimGs, coal-tar 
dvOf, and dyestuB intennediate products The method 
Of prohibition is by means of an Order of the Board, 
but such Orders are to be subject to the approval of 
a Trade Reflation Committee, consisting of four 
political heads of Departments, three permanent 
officials, and ten Members of Parliament. Lkences 
for the importation of any of the prohibited articles 
may be granted, either generally or in respect of 
specific quantities or shipments The proposals appc.ti 
to be carefully and fairlv devised to meet whnt \s 
admittedly a difficult situation. They have been 
referred to as measures injurious to scientific teaching 
and research, but if the industries producing tfn* 
articles in question arc not to be sti angled out of 
existence in this country they must for n time he pro- 
tected against ''dumping*'; while the power to allow 
Importation when this appears necessary should att 
as a check upon excessive prices and prevent scarrih 
of particular products. The measure in question is 
emmently one in which very much will depend upon 
judicious administration. 

Amonusi the \oungcr goncrdlum of naturalists 
in this countr} there w*outd seem to be a great dearth 
of men well qualified by training and expeiicnce to 
study entomologv, not merely as a pastime or foi tlv 
pleasure and delight thc> muv find in it, but as one 
of those sciences of life which are of the gieate&t 
present value to the State and to humanity at large, 
and full of potentialities for the future. Theic was 
a time when, to one seeking a profession or other 
means of livelihood, the prospect presented by entomo- 
log>’ lodced very black indeed, but, according to a 
letter from Sir Vlfn*d Keogh w’hirb appeared m the 
Times of November 20, a number of reasonably well- 
paid posts are now open to trained voung entomo- 
logists. The difficultv in finding men properly qualified 
to fill them need not be a cause of surprise wlien it 
is considered that until recently there was bCatccdv a 
professional post of the kind (n this countr\ outside 
the British Museum, and that the few in the museum 
were by no means w’oll-paid. They appear to 
be no better paid now'. Another correspondent, whose 
letter signed “K.R.S.” was publisbetl bv our contem- 
porary on Saturday last, points out that the pav of 
an assistant in the' museum begins at little more ihan 
one-third of the pav of n lieutenant in the R..\.\r C., 
and never, while he remains an assistant, does it lench 
a higher level than the pav at which that lieutenant 
begins. He might have added that an assistant in 
the Natural History Museum very rarelv has a chance 
to get beyond that stage, since the higher appoint- 
ments are so extremely few' in both number and pro- 
portion compared with' those in other branches of tht 
Civil Service. There Is one only in entomologv. which 
it the second largest department, and the other depart- 
ments in the same branch of the British Museum are 
scarcely better off in that respect. It is astonishing 
that, at A time when the value of science is becoming 
daBv more and more appradated even bv the gcner<)l 
public, this state of affairs should continue to exUt 
m one of our leading scientific institutions. 

At the Invlj^tlon of Lord Glenconncr, a vrrv dis- 
tinguish^ company assembled at his house in Queen 
Arne’s Oate on Monday last to bear an exposition of 
the subject of relativity by Sir Oliver I-odge. To 

a ocm-mathematica'l explanation of the prindple 
anti sfcoer how it leads tp the prediction of changes in 
the/ perihelion of Mercury’s oiWt, which are unex- 
plAmMlJli; Newtonian theoiy.jthe deflection of a 
ray of fropi a star passing, neat the sun, and 
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the displacement of lines of solar and stellar spectra 
towards the red, was obviously impossible, and Sir 
Oliver did not attempt it* He limited himself to a 
statement of the close agreement between the pre- 
dicted and measured deflections of star pla^ derh^ 
from the photographs of the total somr eclipse of 
May 2g last, and to an explanation of the efim on 
dynamical prindples. If gravitation is assumed to 
affect the refractive Indej^ of the sether, so that at 
every point /* i='n*/c*, where fi i*. the refractivlt^’, 

V the velocitv of frt'e fall frtnn inrinit\'. and c 
the velocitv of light, this condition would give the 
Einstein defleition Gtavitation cannot increase the 
velotit) of light, but Sir Oliver thought that there 
might be a kind of g\rostatk effect upon a beam 
coming from infinity the result of which would be a 
deflection such ns has been observed He preferred 
to endeavour to explain the obseivations on dynamical 
principles befoie bringing in a new theor\'. Prof 
Schuster, however, at the close of the address, utged 
that the best w.iv to deal with theory' was to accept 
it as a w'nrkinc' hypothesis and out all its ionst.*quences 
to the test. The announrem<*nt of the eclipse results 
has brought the relativity principle into prominenie 
in tlie gencial Pie^s, .ind manv people have con- 
scquentlv become interested in it. For several ^ents 
scarcely n volume of NsrrRF has been without con- 
tributions on the principle, and we would dire*! par- 
ticular attention to two ai tides in our columns of 
Fum' ri and ifi, to 14, bv Mr E (\inningham, a Roval 
institution iliscouise bv Prof S Eddington In the 
issues of M irch 7 and 14, and one h\ Sir OMvei 
I.odgo in those of Sentemher 4 and 25 last 

\s was to bo txp«'cted, thf results of th<' Ktlipse 
Expedition tonfiiming Einstein’s theory of grcivitation 
have tailed forth disiussion, support, and upf>oiiition 
from thoia* who find their owm particular point of 
view, physiial ot metaphysical, m agieeinent with 01 
in opposition to Einsti'in’s. On the physical side 
furltur contrilnitions to the question of the displace- 
ments picdlcled in the solai spectrum are eageiK 
looked for* and we are glad to note that Sn |oseph 
Larmoi had something of value to coniinunicatc to 
the Royal Sotk*l\ on this point Inst wei‘k On the 
metaphysical aide the columns of the lwie\ have been 
opened to Mr Frederic Harrison, reminding us of the 
Views of Comte on tlw rclatlvilv of space and his 
opposition to the conception of in othei filling all 
space At the same tim( Mr Thomas Case stoutly 
dt finds tlie view that Newton’s definitions and com- 
ments on absolute space and time are sound philo- 
sophy and firm foundations of his fame; w'hile Prof 
Wilclon r.irr points out that all the modem relativist 
arguments can be found in Doscaites’ “Principles** 
\t a meeting of the Cambridge Philosophical Society 
on November 24 Prof. Eddington gave an exposition 
of Einstein’s theorv to a crowded and eager audience 
of students In the discussion following. Prof Ilobron 
remarked that the nbstraclnrss of a theorv of the 
physical universe is in no sense an obiection to its 
validitv, anv theorv or hypothesis being in ith esw-nce 
an abstract scheme built up bv the mind to fit those 
phenomena which have been examined up to dale 

The chairman of council of the Roval Society of 
.\rti, Sir Henry* Trueman Wood, in an interesting 
and thoughtful address at the annual meeting on 
November iq. reviewed the progress which ha* been 
made in the development of our natural resources and 
in the application of science to Industry since the 
foundation of the nocletv mtire than a hundred and 
sixty years ago. He pointed to one outstanding yacl, 
that ’’all our progress was accomplished bv indi- 
vidual action, not by State organisation or control.” 
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Latterl> of course owing to the increase of scientific 
knowleto there had bS^ considerable modification 
of procMure, the introduction of new methods and 
the rise pf new industries Now partly as a result 
of witnessing the advantMes of organ isabon ^nd of 
State aid m relation to German industries, there Is 
an increasing demand in this country for Himitar 
organisation and help The State in its ittitude 
towards invention hos been until ouite recent times 
merely obstructive to progress Now there seems 
some risk of running to the opposite txtreme How 
ever as remarked by Sir Henry it appears to be the 
nature of man to swing from one extreme to another 
like a pendulum and wc have to remember that if 
the pendulum swings to and fro making no advance 
still all the same the clock goes steadily on H 
directed attention to the work of the Department of 
Scientific and Industnal Research (tlready described 
in Nature) and spoke hopefully of the work earned 
out under its auspices by the industrial research asso- 
ciations which nave been established in connection 
with various trades One of the most important 
which seems at last to be about to start effective 
operations is the Association foi Cotton Rcsear h the 
headquarters of which will be m Manchester 


West Indies, Mexico I>I<]nda. the MeditoMuMtu 
islands and toasts, South Africa and the British 
Islands He has published numerous papers OA ofliillio* 
logy and u the author of Our Cotton Sea^mrds 

\ Naturalist on Desert Islands, and of the forth, 
coming works In the Track of Columbus’* and 

1 he Waders During the war Capt Lowe served 
in tlM R A M C and wns for two and a half years 
in command of Princess Christian s hospital tram 

With the object of promoting the techmeal and 
practical development ot commeraal aeronautics, an 
Institute of Aeronautical Engmeers has been founded 
It will be developed largely m the mterests of aero 
plane mechanics and piiott Like certain existing 
nutitutes of a similar character in other branches ot 
engineering and m chemistry admission to the various 
grades of membership is to be by examination, ui 
which pilotmg experience will be a qualificatum as 
well as labors tor work and knowledge of mechanical 
science The work of the institute is to commence 
with next >ear when an opening address will be 
delivered by Prof Brvan the president elect for 1^0 
The secret irv is Capt Douglas Shiw and the ofRces 
arc at 33 Charing Cross Whitehall London 


The council of the Royal Meteorological Socitty has 
awarded the Symons memorial gold medal for 1930 
to Prof H H Hildebrandsson for distinguished work 
in connection with meteoroloycal science 

Sir Henry A Mifrs Vice Chancellor of the Vic 
ton a University of Manchester has been elected presi 
dent of the Manchester literary and Philosophic d 
Society 

Dr J F Stkad has been nominated bv the council 
of the Iron and Steel Institute as president for next 
vear in succession to Mr Eugene Schneider The 
date of the annual meeting of the institute ha« been 
fixed for Thuroday and Friday May 6 and 7 1930 

Prof J C Mrl pnnan professor of phvbits and 
director of the physical laboratory in the L niversity of 
Toronto has since 1917 been lent to the Admiralty 
b> the Univerti^ and since January \\%t his been 
acting 08 Scientific Adviser to the Board of Admiralty 
It IS now announced that tlu I ords ComimsMoneis pf 
the Admiralty have received with much regret Prof 
McI ennan s resignation of this post 

Sir Nathaniel Dunlop whose death in his 
ninetieth >ear is recorded in the Fngmetr for Novem 
her 31 entered early the service of the Allan Lin 
( o and rose to be deputv chairman He was aUo 
chairman of the Clyde Trust from 190^ to 1907 and 
receiveil his knighthood shortly after the opening of 
the Rothewv D^ Amongst his other activities he 
was the first chairman of the British Corporation for 
the Registry of Shipping and was its honorary presi 
dent until the last He served on a number of Roval 
Commissions appointed to mouire into shipping ques 
tions and was frequently a witness before other Com 
missions 

Capt P R Lowe has recently been appointed bv 
the Principal Imstees of the Bfitish Museum to be 
assistant in charge of the Wrd-room at the NitumI 
History Museum In succession to Mr W R Ogilvie 
Gra|^ Cant Lowe has for many years devoted him 
selfi|«)rnithblogical research at the Natural History 
VwVn the Roval College of Sunfeons and Cam. 
hASgp Unlversitv. and has made extensive collections 
of, and observations on birds in Madelrd the 
Canaries, the Asorea the Cane de Verde Iidands the 
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\ccoRDiNO to a Bullotm issued h the National 
Research Council of the United States and repro 
duced in ScietiLc for October 34 the Council has 
decided with the 1 o operation of the American Physical 
and Chemical Soaeties to compili and issue an 
American Compendium of Physical and Chemical 
Constants It is to be both critical and up to^te 
and to this end the universities and research labors 
tones of Amenca are to be asked to supply the con 
stants at present known The business and industnal 
concerns are then to be asked what other constants 
are required m their work and the joint committee 
charged with the issue of the Comtiendium wilt see 
that they are determined and included In the work 
The cost IS estimated at 30 oool and this will it is 
expected be obtained from private sources Wc need 
not emphasise here the great value such a Com 
pendium would have for scientific and industrial n 
search in this country Tables of constants from 
which untrustworthy values were excluded ha\e been 
much needed in the past half dozen ars 

Ihb Secretary of State for the Colonies has with 
the approval of the Cabinet appointed a Committee to 
prepare a complete scheme 01 Imperial w irefebs com 
munications in the light of modem wireless science 
and Imperial needs The Committee will (1) con- 
sider what high power wireless stations it is desirable 
on commercial or strategic grounde tiiat the Dmpirei 
should ultunatelv possess, (3) prepara estimat s of the] 
capital and annual costs of each station— -the life of 
the olant and buildings as taken for the calculation 
of depreciation to include an adequate allowance for 
obsolescence (a) examine the probable amount of 
traffic and revenue which may be expected frdm each 
station, and (4) place stations recommefiM in 


The secreUrv is Bng-Gen S H Wilson end fbe 
assistant secretart T t Col C G Crawlex Alt g«n 
munications in connection with the Committee rimidd 
he fMrHteA to the Secretary, « Wtutehafl^G^rdMI^ 

^ WT V i 

The work of theAi^atlottaf Uidon of 
Workers is described in the first eenfiM repdrt df 


their order ot urgency me committee is co m pcpec 
as follows —The Rfeht Hon Sir Henrv Nomlm 
Bart (chairman) Mr P J Brown Rear Admiral F L 
Field Sir John Sndl Prof J B Petave! Dr W A 
Eccles Mr J Swinburne and Mr L J 9 Turner 
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e3(«GUttv6 for the year ending September 30, 1919. 
The ttnktti contiate «t present of 603 members dis- 
tributed among a large number of local branches, and 
shows evidence of great activity in various directions 
Among the more interesting are those concerned with 
the steps taken whereby the union may be registeri^ 
as a hrmde union and ^ute representation on the 
WWtiey courtclls set up by the Government for itb 
otvn employees. The status and payment of a living 
eoondmlc wage to research workers have been the 
subject of consideration, and the union may in this 
dir^on prove a much-needed correttlve to the grow- 
ing ekploitation of junior workers and their diminish, 
ing po^r to protect themselves. As a healthy revolt 
against a situation that has become intolerable, and 
in which the official spokesmen of science have taken 
only desultory interest, the formation and work of 
(his union are among the most characteristic signs of 
the times. ‘and its further career will be watched with 
keen interest. Experience from the early history of 
other trade nnd professional unions shows that it fs 
the first step that counts, and the report seems to 
indicate that the initial difficulties ate in course of 
being surmounted. 

In a recent Smithsonian publication (Smithsonian 
Uiscallaneous Collections, vof. Ixix., No 11) Dr. AlHs 
Hrdlkfka, curator of physical anthropology in the U.S 
National Museum, Washington, sums up the results 
of a study of historical and anthrr^ological data relat- 
ing to the population of Russia. From the point of 
view of an anthropologist Dr. HrdliCka concludes that, 
althou^ the ** Russian giant may have his Delllahs 
internally as well as extemalh,” nothing ran prevent 
die population of Russia from* coming by its potential 
powers. He bases his forecast on the fact that there 
are more than 100,000,000 Russian Slavs, and that 
every year their birth-rate adds 1,700,000 to their total 
mimbm. ** Such a rate of increase of this strong and 
able portion of the white stock means a biological 
momentum which In the end must prevail over all 
OTOOSftion.** Dr. Hrdll£ka also notes the fact that 
mere Is neither anthropofogical nor linguistic reasons 
for the separation of the Ukrainians from the other 
Slavs of Russia. This is onlv another example of the 
fact that claims for national recognition need have 
no basis in racial differentiation. 


A coRRBspoNDBVt of the Afofffing Fosi (Noveni. 
bar ia-13) describes the results of a scries of txcava- 
ti<ms in Mesopotamia conducted by officers of the 
British Museum. \t the beginning of the war the 
wqA was in charge of Capt. Campbell Thompson 
and it was intend^ that on his departure on leave 
he should be replaced by Prof. King, but on tho 
latnented death of that scholar the veteran exolorer. 
Mr. H. R. Hall, took his place. The result is that 
tMr^-two huge 'cases of antiquities have safely 
reached England, and throw new and welcome light 
on Sumerian culture. The most remarkable dis- 
coveries were made at Tell Obeid, close to the Biblical 
Ur off the Chaldees, and include a basalt statue of a 
king* or viccrov who lived five hundred vears before 
about 3000 B.C., and a wonderful copper y.leqw 
rapresentiog a lion-headed eagle, the symbd of the 
dfy of LaSbUh. At Maqayya or Ur a royal palace 
bu^ About 9400 B.C. has bien excavated, and Cap^. 
Campbell Tl^pson has unearthed a remarkable 
serin of brides and other artefacts at Abu Shahreln, 
tbb rity of the Sumerian deity En-ki, god of earth and 
watM. Wkh tills material avaftablo English arch^ 
f«ris have no longer to depend on the discoveries 
liukb bSr Amtrican and Prenw explorers. It imv be 
MM 0i«t sttt^ prilstm wW be put on the Office of 
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Works to vacate the museum galleries and permit a 
public exhibition of these valuable antiquities. 

In the AVa> Bulletin (No. 8, 1919) M. N. Owen 
gives an account of one of the minor diseases of 
fiotato-tubers, whkh has never been thorougblv In- 
vestigalrd. It is known as skin-spot, the tubers 
becoming dotted with small dark spots during storage. 
It is found to be due to a minute species of mouTd- 
fungub hitherto undescribed {Oospora pustulans). 
The author describes in detail the structure and 
development of the fungus as determined from arti- 
ficial cultures The disease is confined to the surface 
iayeis of the tubers, and, besides disfigurement, may 
cause senoub injury by weakening or > destruction of 
the eyes. 

Of economic importance is a rejxirt on the paper- 
making qualities of Hawaian bagasse, or sugar-cane 
tpfuM, bv A. D. Little (Report of the American 
Station of the Hawaian Sugar Plante, s* Association, 
Bulletin No. 40). The author discusses various previous 
attempts to use the waste fibre of the cane as paper- 
making material, the techniaue involved, and the 
commercial aspect of the question As a result of the 
Investigation it is his opinion that, technicallv, there 
are no dilficulties which could not fairly eu&ilv be 
oveicome, and from an economic point of view the 
use of bafjassc might present under normal conditions 
an attractive commercial venture 

TiiR unfailing ener^ of Prof. l*eaison’> depart- 
ment at University College, London, has now resulted 
in the production of a series of tracts published by 
the Cambridge University Press The objects of this 
new series are not only to publish new tables (as 
well as to republish old and inancsslblp tobies), but 
also in due course to issue woiks on Interpolation, 
mechanical quadratures, calculating machines, and 
othei matters of importance to the practical computer 
The firkt of the scries is before us, and i& entitled 
“Tables of the Digamma and Trigamma Functions," 
bv Eleanor Pairman Tl»e work contiins tables of 
the logarithmic derivate of the Gaussi.in n-f unction 
and of its derivate, in addition to some useful mis- 
cellaneous information concerning these two func- 
tions The functions are tabulated to eight places 
of denmals at intervals of 002 from o to 16, with 
tables of JK'cond diftcremes There seems no doubt 
thnt this scries will lie of rvtienio v.due to romputers, 
and we must feel deep gratitude to Pi of. Pearson 
for using the resources a? his disnosal in producing 
it. Finally, it should be bnid that the appeal ance of 
the first of the scries is up to the’ stand.ird which we 
have grown accustomed to pxoect from the Cambridge 
University Press. 

In making sulphuiic acid bv tlie “tontoct" process, 
sulphur dioxide is converted into the trioxide by cata- 
htic oxidation and the product absorbed in water to 
form the acid. A short account of the very effective 
“ Grillo " plant, erected for the purpose in this 
country by the Ministry of Munitions, Is given by 
Mr. Raymond Curtis in the Journal of the Society of 
Chemical Industry for October 15. The catalyst cm- 
ploved is platinum, deposited on granules of caldned 
magnesium sulphate in the proportion of 0-3 per cent. 
The purified gases from the sulphur burners, heated 
to about 350® C., are passed through two converters 
in parallel, each containing 10,000 lb. of the platinised 
mass ^stributed on four trays. For absorbing the 
trIoxide produced, towers packed with quarts are 
used, and practically perfect absorption can be ob- 
uined. The purification of the gases, which is im- 
portant in preventing deterioration of the catalyst, 
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it effected by pasting the cooled vapours through coke 
columns and sulphuric acid drying-towers; arsenic Is 
thus eliminated, and lets than o-os per cent, of other 
itirij)urity (water and inert dust) retained. Details of 
effiriency and production costs are given. 

^ Although salvarsan (dihydroxydiaminoaraeaobenzene 
dihydrochloHde) has proved to be an effective remedy 
for syphiUs, its use In medicine is open to the objec- 
tion that its administration involves the use of a some- 
what elaborate technique. ^ Various attempts have been 
made to overcome this difficulty, the most successful 
of which is probably the substitution of the sodium 
^-methylenesulphina'te (neo-salvarsan) fojr the parent 
compound. M^cal opinion on the whole is, however, 
in favour of the view that salvarsan is more powerful 
and more certain in Its action than neo-satvarsan, 
though the latter is not without its advocates. In 
continuation of work begun in 1907 bv Prof. F. L. 
Pyman and his collaborators, Messrs. Baxter 
Fargher, of the Wellcome Chemical Research I^abofa. 
tories, described at the last meeting of the Chemical 
Society a number of arsenic compounds prepared in 
the hope that they would be suitable for direct intra- 
venous injection in slm;de aqueous solution. These 
compounds are orsenobenzenes of a new type obtained 
by tne reduction of benxodlazolearsinir acids, which in 
turn are produced by the action of acetic or formic 
acid on diaminophenylarsinlc add and its homologues. 
The new arsenobensenes form dihvdrochlorldes which 
are soluble in water, but, though they exhibit a reduced 
acidity as compared with saivapian, they still prove 
to be too acid for direct intravenous injection These 
exporiments arc, however, of considerable interest, 
forming as they do the nucleus of further work on the 
replacement of amino-groups bv hcterocaxlic nuclei in 
arsenobenzenes. 

One of the latest of the many developments of the 
Mallet type of locomotive on American railways Is a 
simple or non-compound engine for goods and banking 
service, built at the works of the Pennsylvania Rail- 
road. From an article in the -Ktigfticcr for Novem- 
ber 7 we extract some particulars of this locomotive, 
which weighs 387 tems, or just above 400 tons with 
the tender. There are four cyllndeis, 305 in. by 
33 in.; the driving-wheels are 62 in. in diameter; the 
boiler-pressure is 305 lb. per sq. in.; and with a 
maximum cut-off of 50 per cent, the maximum trac- 
tive effort is about 135,000 lb. The size of the boiler 
is notable; its overall length is 54 ft., including a 
i4-5-ft. fire-box, ii-S-ft. combustion chamber, 20-ft. 
barrel, and 8-ft, smoke-box. The barrel diameter is 
from 8*35 ft* to 0 ft. Expansion movements in the 
great length of tne firebox and combustion chamber 
are provided foi by a folded connection plate forming 
a U-shaped pocket. A mechanical stoker is used, and 
the fire-W has a shaking grate operated by power. 
The grate area Is 112 sq. ft, the heating surface 
6656 sq. ft., and the area of the superheater surface 
3136 sq. ft. The short cut-off employed in the 
Mallet engine as a substitute for compounding has 
been ciitidted by writers, who condder that the 
system does not possess the advantages which it may 
realise when applied to the usual type of simple 
k>comotive. 

Messrs, Blackis tmd Son, Ltd., announce “Triumphs 
of Invention,”, C. Hall. Thi CambrMge Unhersit^ 
Press will shortly publish **Thc Foundations of 
Muife,” Dr. H. J. Watt. Messrs* Hoddrr and 
are to publish “Aerial Transport,” H. 
Thomas, and “ Applied Aeronautics,” G. P. Thomson. 
Metsfsi Longmans and Co, announce a new edition 
of Prof. W. Watwn’s “A TextJiook of 
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revised by H. Moss. 5fr Isaac Pitman and Sans, 
Lid,, have nearly ready “Electric Lighting in the 
Home,” L. Gaster and f. S. Dow, and “(^mpressed- 
Air Power,” A. W. and Z. W. Daw. The Vnhe^sOr 
of London ‘Press, Ltd,, promise “Africa and Surooe” 
(being Book 111 . of the New Regional Geograpnies 
Series). It will indude the British Isles and tlto new 
boundaries resulting from the Peace Treaty* The 
section relating to the British Isles will also 1^ issued 
sf‘parately. 

In the official announcement of the reorganisation 
of the Board of .\griculture and Fisheries wMch was 
published in last week's Naturs, It should have been 
stated that Sir A, Griffith-Boscawen has been ap- 
pointed deputy chairman, and Sir A. Daniel Hah 
vice-chairman,' of the President's .Vdminlstrative 
Council 


OUR ASTRONOMICAL COLUMN. 

The Leonid Meteoric Shower.— Observations at 
the middle of the present month proved that a few 
of the meteors were visible, and that the display was 
prolonged beyond its usual duration. On the night of 
Novrnilier 15, in 2f hours, Mr. C. P. Adamson, 
watching from Wimbome, Dorset, recorded eleven 
Leonids radiating from 151^+23®.^ On November 19 
he saw five Leonids near their radiant at 149®+ 33®. 
The latter result corroborates an observation In 1^^ 
November 19-32 at Bristol bv Mr. Denning, who saw 
five Leonids from 149^+32*. These figures would 
appear to prove that there is no decided motion of 
the radiant similar to that affecting the centre of the 
great Per^eid stream. A brilliant meteor was seen 
bv Mr. Adamson on November 19 last at iih. 5m. 
It gave a series of flashes near the termination of its 
course, which was from i20®+2i® to 140®+ 16®, 
traversed in nvo seconds. 


Two Stars with Large Parallaxes.- Prof. F. 
Schlcsinger gives particulars in Astr, Journ, (No. 758) 
of two stars within 14' of each otlier that both have 
large parallaxes and proper motions, and yet are 
apparently quite independent of each other. The 
brighter star is B.D.+4'i33®, which was found tbirfy 
tears ago to have an annual P.M of 1-4'. The fob 
lowing determinations of p.arallnx have bwn made : — 


Naim 

Srfilewnger 

Chase 

Flint 


P»rmllax Prob anar 

0-15 o-ooS 

O-IO 0-048 

0-18 0-040 


The other sur is of the twelfth magnitude, and 
was Independently found by van Maanen and Wolf to 
have an annual P.M. of 3*0*. Its place for 1900 is 
R.A. oh. 43m. 53s , N. ded, 4® 54 4^ 

The fdlowing determinations xS parallax have been 
made ; - 

Hsbh rmllsx ^Mb. frtDT 

m 

Schlcsinger <>■37 ooia 

van Maanen ... o-a,, <yoo8 

There would seem to be a fair presumption ^lat dte 
faint star is considerably nearer than me bright ond, 
and hence ttmt their close juxtaposition inwtiie tky is 
accidental. l , 

Tba aecond atar is one of the twentir ctara nearest 
to the solar system, and is evidently nike the Bdnwd 
and 'Innes stars) in the cxtraiBe dwarf stM. <U 
would be of interest to detiennia& its visum nagnl*'. 
tude, which is likely to be bri^ter than the photo* 
gra^iic one. 
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Apiohua or Planets and Comets.— Mr. C. D. 1 
Penrhie examine* the groupinfi of these ap,helia in 
Prot, Nat. Acad. Sd., U.S.A., l^pteinber, 1919. The 
grouping of aphelia of the minor planets about a 
strcmgly marked maximum in longitude 195° has been 
pofaited out before. It is shown that the aphelia of 
the forty-five short-period comeu are grouped in the 
same manner. It is further remarked as a coincidence 
(ft can scarcely be more) that the aphelia of the eight 
major planets are all situated in the same half of the 
ecliptiCi their centre of mean position being in the 
lonmtude of the apex of solar motion The aphelia of 
the long-period comets appear to be grouped a^ut t^o 
maxim^ the most strongly marked being near longi- 
tude 90 f the other near longitude 37^^' Petrine 
notes that these are respectively the longitudes of the 
antapex and apex, and deduces a theory that the 
comets are captut^ from interstellar space. The 
obvious difficulty presents itself that the great 
of such objects would enter the sun's domain with 
independent velocities of the order of several miles 
per second, and their orbits would, in connequence, be 
stfon^y hyperbolic. Mr. Perrine escapes fiom this 
difficulty by suggesting that practically all these hyper 
bolic comets would pass too far from the sun for us 
to see them ; we should only see those the independent 
velocity of which was practically zero. These last 
would, however, bo only a very small frattion (peihaps 
one in ten thousand) of the comets entering the sun's 
domain, so the number of these i?^ould have to be* 
immensely large to bupply the number of parahollt 
comets that we sec The latter numbet is two or 
tbiee a year, bo the former number would need to be 
reckoned bv millions every centur>. 


THE BRITISH SCIhNCh EXHIBniOS. 
GLASGOU\ 

A N exhibition on similar lines to those of tht llriiish 
Science Guild's Exhibition of last summer is 
now being held b> the Corooration of Glasgow, 
with the assistance of u scientlnc advisory committee 
The Kelvin Hall, in w’hich the exhibition' is held, wns 
erected for the purpose of holding a series of indu^ 
trial exhibitions, and the Corpoiation has a special 
department for thoir organisation The exhibits are 
housed in a single building and on one level, so that 
there Is ample spmo for tneir disp]a>, .ind |>4jwei in 
available for setting machinery in motion and allow- 
ing demonstrations of high-tcmperature op<*i.itions 
The exhibits are, therefore, seen undei \er^ lavoui- 
abk conditions, and the response to the in vital ion to 
exhibit has been very gratitylng. Owing to an un- 
fortunate combination m circumstances, sever.il funis 
which were represented in London have been unable 
to appear, and the absence of some of the lending 
instrument firms is noticeable ; but nian\ of th< 
I^amdon exhibits reappear, in wime rases in an en- 
larged fomif whikl thera have been many additions, 
esj^cially in regard to engineering and sKiphutIding 
A vwy large area is covered, and an Inspection of 
the exhibition convinces a visitor that the objects 
riiown were well worth bringing together. The 
enonpoua prbgress made during the war and since the 
armistice m the manufacture of products for which 
we wiare entirely dependent on im^rtation is evident, 
as the ingenuity displayed in the design of new 
inatnimente and machines, both for warlike ^nd foi 
u«ap!^ tise. The relaxation of restrictions in regard 
tqieecmty.haa made It possible to show- manv impwe- 
meOla had been kmt secret for Jwlitan 

Mmsi, so^t there Is a nfitot Interesting series of 
iqitittlpims l^strating recent ^developments in wlre- 

^ Mtfh 41^*4 sr/s-i tr\4l 


less telegraphy and telephony, and a very extensive 
display of modem improvements in aircraft, as shown 
by the work of firmt* in the Clyde area. 

Steam turbines and oil engines are well represented, 
as well as such interesting inventions in marine en- 
gineering as variable-speed gcat ing and hydraulic 
transmitters. Many systems of high-temperature 
welding, especially with the electric arc, are snown in 
operation, and examples of varied uses of this process 
are bhown. Including the junttiun of the \ertical 
framing? and tho roof principals in a steel- frame 
building. The tool industry is represented by a full- 
si4cd model of a coal seaiti with clectnc coal-cutters 
at work, and Uiere are also exhibits illustrating tlw 
utilisation of the iron ores and oil-fuel supplies of this 
country. 

The chemical exhibits are, in the main, tho same as 
those which weie shown in London, whilst the metal- 
lurgical industries naturnlh receive speiial attention. 
The Health Department of the city sliows a large and 
instructive collection of preparations illustrating the 
relation between micro-oigamsms and dUeaw*, ns well 
as diagrams leUting to the smoke nuisance 5>everal 
Government Dep.irlments and uni\ersiiies are repie- 
sentfd b\ stands, at sorm* of which demonstrations are 
c.uried on. \ kinematogr-iph hall is used for showing 
films of scientific interest in connection wdth engineer- 
ing. shipbuilding, and mitalluigy, as well as with bac- 
teriologv. The eduratlon.il value of the exhibition is 
vor^ great, and a most rcmaiknble pictuio is piesented 
of the capneitv of Rritish manufattur^rs to accomplish 
good woik when ndx.intnge of stuntifif guidance is 
taken 

Tht opening tetemon\ was i>ei formed on Momia\, 
Novomix r 17, bv Sir C’harlcs Parsons, the l.otd Pio- 
vost of Glasgow presiding, and testimony w is then 
given as to the importance of srirnce to industna! 
pi ogress The evhibition has the advantage of fol- 

lowing doselv on a most successful hoiiMni? exhibi- 
tion, also held bv the Corporation, and visited b\ 
enoimous numbers of people, so that there is ever v 
reason to expect results which will be beneficial to 
science and to industiy alike bv bringing the two into 
closer contact, and in educating the public as 
neccssitv for a clost^ ioa>peration between them The 
exhibition n m.nns open until DecemtHM f> 


A NEJV iSTROXOMK M MODEL. 

T he illusliioub scholat Gerbiit (ad 94O-I0(ji). 

afterwards Pope under the name of Sylvester 11 , 
wan apparently the first of the schoolmen who illu^ 
trated his thiH)ietical lessons on astronomv bv the 
use of globes, whuh he construiled with his own 
hands About the \cnr \.n. 1700 Otoige Graham m- 
vented a machine to show the movements <jf the 
earth and planets about the sun, n topv of whieh was 
made for Cha.Ie, Bo>Ie. ihe Eat I of errw. Hence 
the name of an apparatus ven «« ^“1. 
lessons in astronomv, althoufjh Sir John HcrscM did 
call on erics “very childi»h tovs. But surely the 
difficulty in leachinfj astronomv is to make the yewng 
pupil think in three dimensions What are wc Romft 
to do when the reUitivists would base us imagine 
phenomena in four dimensions? 

.Some fortv vears 4«o the pnispcctiise. <»f 
ifenernltt advertised arnonj} the *«bj«;ts tnuglrt the 
use of the tdobes and deportment. Presumably the 
ordeilv arrangement of the solar *vstein was to ^ 
reflected in & conduct of the oupiis The 
the riobM” •cetns to have disappeared from the 
apparatus of pedagogv', although the teaching of geo- 
urxphv and tne elementary notions of astronomy are 
very much faciHlated bv thefr employment. But 
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astronomy as a class subject of general education has 
unfortunately suffered a lamentable eclipse. Gl(^ 
have been ousted by calorimeters. Hence the ignor- 
ance of even otherwise cultured of the very 

elements of the science. Lately tlMre have been wel- 
come signs of a recognition of its educational value, 
both in the elementary and in the secondaiy schools. In 
^e Middle Ages astronomy was one of tne seven sub- 
jects in the cumculum of a liberal education Those 
who were cM'lvileged to listen to the charming di^ 
course of Prof Nunn to the Association of Mathe 
madcal Masters last Januarv were able to understand 
how much can be done with cardboard, cvhnderi 
cubes, and other simple appliances to illustrate the 
chief motions of the heavenly bodies, the observations 
being made and recorded by the pupils themselves 

Very heartily then do we welcome, for both itn 
scientific and its educational capabilities, the excellent 
model lately constructed by Dr. WlUlam Wilson, and 
exhibited to the Royal ' and Roval Astronomical 
Societies, the British Association, and most of the 
leading educational and astronomical societies. Every, 
one who has seen the model has given it unstint^ 
praise Ihc mechanism Is verv good. Gearing is 
done awa\ with, its place being ingeniously supmied 
bv cords and pulle\s, with tension regulators and ad- 
justable driving-wheels. There is nothing much '■o 
get out of ordei in the machine If it d^s, it can 
easily be lepaired 

But the great value of the model is in the orderlv 
sequence of the astronomical phenomena which lan 
be Ulustratod bv its aid The puoil is made to advance 
gradually from thi* simple to the more complex movf- 
menis of <>un, earth, and moon, illustrating such 
topics as the year, month, seasons, chases of the 
moon, motions of the eaith, and eclipses, until finally 
he reaches such phenomena as the retrograde motion 
of the moon’s nodes, the forward motion of the line of 
apsides of the moon's orbit, and the nature, number, 
and character of the ecHoses oossibl^ in any veat 
It would bo a mistake to set up the whole model at 
once The cunositv of the pupil should be moused 
and his interest sustained bv adding the paits 
graduallv and in due order, beginning w ith the simpler 
parts, and then advancing to the more complex movr- 
ments 

Dr WiNon is to be heartllv congratulated on having 
produced suib a valuable, woikable astronomical 
model So many science masters-^xccllent omen*-- 
have desired to acquire It that he has felt }ustified *.n 
putting it unon the market and getting it rmde in 
quantities The price is 22I net, curiage paid to 
anv part of the United Kingdom Ail communica- 
tions regardim^ the mode! should be addressed to Dr 
Wilson himself at 4^ Fellows Road, T^ondon N W 

A. L. CORTIX 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Gusoow,— At a graduation cercroonv lield on 
November i8, honorary degrees were conferred on the 
American Ambassador, Lord Weir, Sii Joseph Macinv, 
the Duchess of Atholl, Dame Helen Gwvnnc- Vaughan, 
and others, in recognition of war service. 

Lkbdb,—- T he following honorarv degrees have been 
conferred Sc,; Admiral Sir ijenrv farkson. 
First Sea LordT, iqi<-i6; Surg -Gen. Sir Alfred Keogh; 
Sir Almfoth Wright; Prof W M. Bragg; and Mr 
J. Baker. ^ 

liOtiDQN— The Senate has appointed Sir Cooper 
Perrv to the post d principal officer, which haa bean 
in abeyance since Sir ^itenry MlersN resiigpation in 
the ottiAmer of 1915. Shr Cooper Pmy has rOprb* 
NO. 2613, VOl. TO43 


seated the faculty of ntedkiite on the Senate frhm spoo 
to 1905, and agun from 1915 to the present dme. ienC 
has \nce-ChanceUor of the Unhnursity since June 
i9iy. He will take up his new duties pn FebnUary 1 
next. 

The Senate has adopted a rsMlutlion expressing ap- 
preciation of the ^nerosity of the Worsh^ful CoKn-< 
pany of Goldsmiths in presenting Co the London 
Hospital Medical College 15,000!. National War Bonds 
for the endowment of a University chair of badteiio- 
logy bearing the name of the company and tcnitole 
at that college. The thanks of the Senate have also 
been accordra to Lord Cowdray for a donation oif 
io,oooL towards the fund for the reconstruction and 
re-equipment of the engineepng buildmgs at Univer- 
sity College, and for a promise of an additional dona- 
tion of tm same amount to be given when the total 
sum collected in response to the appeal for this purpose 
reaches 70,000! 

A bequest of approximateh 3000!. is made tn the 
will of the late Mr. T. S Hughes for the encourage- 
ment by scholarships or otherwise of original medical 
research at the University. 

In retognition of the munificent gift of 34,500!. by 
Sir Ralph Forster, Bait , to the funrlfor the chemistry 
building and equipment at Uni\<rsit\ College, it Sos 
been resolved that the organic deoartment of the 
rhemtcal laboratories should be known bv his name 

Ihe degree of D Sc (Economics) ha^ been conferred 
mpon Mr R C RawUcy, an intetnal “i^tudent, of the 
Tendon School of Economics foi .i thesis entitled 
“ EconomicH, of the Silk Indb«tr^ ” 

The Gtaham l^^gacv Committfc has, under the 
regulations for the administration of the Charlej 
Graham Medical Research Funds ni idc the first award 
of the gold medal to Dr Charlen Bolton in recognl. 
tion of the original work in evpeii mental pa thotegj 
which he ha^ conducted in the medical school of 
University College Hospital. 

Oxford Ihe twcnty-fiist Bo\lc Uriute was de- 
i livered by Prof. A. Keith on November iq laking 
for his subject “Race and Nationality from an 
Anthropological Point of View,” the lecturer ^lointed 
out that racial problems ptopcrlv so called came into 
view onlv at the beginning of the nineteenth century. 
The prehistoric record might bo divided Into a long 
period of nalutal subsistence, marked bv little change 
of condition, and a shorter period of conquest of 
Nature, which was rapid and fateful The outfit foi 
the first period, both bodilv and mental, being in 
some respects unsuitable for ihe second, the radal 
problem lesolved itself in effect into a conflict between 
inherited Instinct and piesent conditions. Illustratloiia 
of both rpcial and national feeling consequent on ttie 
contact of different peoples were given from the 
negroes of North America, the French-Canadians m 
thrir relation to the surrounding white TOpuIatlOn, the 
Europeans and Maoris In New Zealand. The 
mingling of blood In South Amenca appeared to hove 
been socially less successful than the maintenarfoa et 
facial frontiers In the north Racial feeling, concluded 
the lecturer, is miplanted bv Nature for her own pur- 
poses of evedution 


Dr. J. Prouduan has been opj^lnted wotessor of 
applied tdathemqtics in the University of UverpObL ^ 

tm Toronto correspondent of toe TVmss afuiountotf 
on November 34 that the teUdir^ of tto tJM uSU, 
vertity at Montreal have been deslroyed bvJiiM; 
the damage Is estinuM^ at Mb^Qpol. The 
\ danufto was done in wt mewkal qf)lW 

\ University. 
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SSVSR«AL represenutivei of British universities arc 
^ndnPT in Bdgtum as guests of the Belgian Goveinment 
in oeder to cxlminok 'miong other matters an arrange 
fnent for the exenange of teachers and students 
between Bntbh and B^gian universities 

l>ia undermentioned staff appointments ha\e been 
made at the Bradford Technical College — Head of 
DtparkMnt of CJumtsiry Prof R B Abell I^r 
tuMf fn Chitnistry Mr H P Starck Head of 
IHfaHfneni of Biology Mr A Malms Smith Head 
of Deportment of Dyetng Dr L L I lovd 

On November 22 President Poincar^ inaugurat'»d 
the French University of Strasbourg E^en en 
deavour is to be made to attract to the I nuersih 
En^ish and Scottish studentb who before th*. vvar 
found then wav to Bonn Heidelberg and Gottingen 
Tlie Pans correspondent of th( Titnct sa^s that the 
Germans ha^e left behind them crtdits amounling to 
nearly 30 000 000 francs (i 20o,ooof ) which arc aVail 
able for the miorovement of the scientific equipment 
of the Uni\cr<it\ 


Qfgamc matenal which is so essential for the complete 
metabolism of the^ie plants and thc^ cannot main 
tun their noimal growth and vigour for anv Itngdl 
of time without the presence of unall quantities of 
organic substances — \gnes Arbsr The vegetative 
morpholopr of Pislia and the Lemn ice e Anatomical 
examination of the limb of the leaf of Puiia 
stfoitotes L the river lettuce shows that in addition 
to normallv orientated vascular bundles there ss a 
senes of inverted bundles towards the upper surface 
This fact 18 regarded is indicating that tin leaf is of 
the n iture of a petiolai phyllodc This interpretation 
IS extended to the distal part of the frond of the 
IcmnnceflE! (duckweeds) — W f Ysiiag A Brefail 

J f Harris md W A Osbatm blTcrts of evernse 
and humid licat uiwn the pulse rate blood pressure 
bodv temperatur and bWd conicntmtion The 
results point to the fact that both exercise and humid 
heat pi ly a part in pt odiicing a rise, in blood pressure 
pulse rate nd rectal temper iturc The degree of 
nse hcwexrr is controlled bv itmosphcric conditions 
whlih influence the rate of cooling of th* bodv 


SOCIUJFS AND A(4nrMIPS 

London 

Royal Soctot) \o\cmbci y-Sii J J Ihomson 
president in the chan 1 1 Col K McCariison 1 he 
genobis of cedem 1 in ben ben Conclusions prev ousU 
reached b\ phv siologit al methods of adrenitm estima 
tion arc confirmed bv chenucal methodi* Oeficieni 
of certain iccessor> food factors gives rise to a greatlv 
Increased production of adrenalin Whatev^^r the 
function of adrenal medulla mav be excessive pro 
dtictJOfi of adrenalin under conditions of vitaminir 
defiaenev is tonctmed with causation of ctdfmi — 
W RoWason Ihcmicnoscopical feitures of mcthtnical 
strains in umber and the bearing of thisc m tht 
structure of the cel! wall in plants Ihc gross and 
fnicroscopic iharattcustics of failure in comprisMon 
are desenbed fot spruce ash, and pitch pine It is 
shown that failure is initiated by the development of 
microBCOTic planes of slipping in the cell wails of the 
wood The appearance of the slip planes in the cell 
walls IS accompanied bv profound changes in the 
behaviour of the latter towards many stains nd re 
agents Ihesc changes are discussed in relation to 
*fieir possible bearing on the process of lignification of 
cell walls In ddition to compression tnt failures in 
tongitudmal tension and longitudinal shearing are 
des&ibed W B Bettemlsy Tht effect of nitrogen 
organisms and nucleic acid denv atives on plant 
|Mwtb The products of the nitrogen fixing oiganism 
Aeotobacter ihroococcum^ are shown tr have a maii^ed 
effect m increasing the rate of growth of olants of 
fmnor in water culture and the derivatives 
nf nucleic add, which the author has found can be 
extracted from rawucat nre also able to ut «s acces 
wv food substances The addition of these two 
Aeptrate marenafs to the culture solution increase I 
the -number of plants frdsn 1817 in mineral solutions 
eoljr t» qdqjx and resoectixelv ui the liquids 

cOntdimng these substances Not onlv was the rate 
of muldp^tion increased bv dmie organic mitenals 
tat plants supplied wndi them mso maintained 
ntah* normal sire and health The nitrogen fixing 
dMuitep* JSactdKs tadiCHdla, is found to have 1 
iIbr^ effect to that of AooMacier ehroococenm \ 
eerioM of experiftmti was earned out with die 
“ of the crude rntdeic acid derlvaUref and of the 
ter itrowth nod neither of these materials 
(lightest effect on the>ate of fmdtffdtcation or 
oi the Lemna ulaiA U U therefore the 



Zoologlcsl Satiety Novembet 4 Di A Smith 
Woodward \ prcsid<nt in the rhur — F Martin 
Duncan Photognphs showing tht actinic quality of 
the lii^ht from i living Pyioohorus beetle In discrtb 
ing the m thod emplovcd to obtain th< n cords the 
lutbor stated that phr tospcctrosrooic dly the greatest 
ml nsitv of lif,ht action ipwarcd to be in the vcUow 
giten region — F Heron Allen Skioj^raphs of the 

foraminifernq genus Vcrneuilina from ex imples grown 
in i hyp rtonic tank Miss Joan B Prowor Hk 
vniiation in the number of dorsal scale rows in our 
Bntish snakes -Dr G A Bonlcnger Some nov 
fishes from mar the west coast of I ake 1 inganvik 

Dr Cm MarsbiU The snerits of the Balaniniis 
occurring m Borneo (CoUootcn Curculionida?) The 
Hon P Msthnsn Destrmtion of a new snake from 
the liarisva 1 together with a n w diif^n sis rnd k*v 
of the L nus Xenoralamus nd of some Batrichia 
frmi Madagasnr— Prof J P HUI The placxnti 
tu n of Farsius R I Pocock The external 
chiratlors of larsius 

Geological Sociaty, November 5 Mr G W 
Lamplugh piesidcnl in the chair — H II Thoaiai 
Some fcatums in the topograpliy and grolo^ical his 
torv of Palestine A ptrfectly new method of illus 
trating mci investigating some b amhes of phv sic al 
geology IS afforded by aeroplane photograph \ It 

sttms first to illustrate in i veiv striking mil con 
vincing form many geological phenomena such as the 
structure of a volcano or the land forms resulting from 
erosion and mav be of valui in the teaching of the 
science In the second plan it m iv m ^rtain cir 

cumstmccs bciome a valuible mians of rcseatin 
especially in connection with iivcr developm nt or 
denudation in i ngion which is somewhat inaccessible 
or where the surface of the ground is verv complicated 
and the main features are obscured bv a mass of less 
important dcUil The lecture dedt prm«pallv with 
the illustration of the phvsiial features of Palestine 
and owes its origin to the systematic photo •survey 
made over Central Palestine during the war The 
lacustnne deposits of the Jordan Valiev and their 
weathering were shown and also the form of the 
drainage channels rurtnmg down mto the mam vallev 
The deo*TSsion of the Dead Sea with reference to 
the surrounding country has resulted in forma 

tioff m manv ulaces Some evidences ^ faulUng at 
different periods can he distinguished The Jo^an at 
present forms in interesting studv m nver d^eiop 
ment and manv of Its main features were demon 
sitated rhe relation of the Jordan to the Orontes 
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hafc been conaidered, and an aeroplane photographic 
survey of the countxr between the two rivers indicates 
that the Jordan probably originated in northern Syria 
in earlier tunes. The Syrian portion of the stream 
has been captured by the younger Oionte^, and this 
ha» had a very important effect on the whole topo 
graphy of the Jordan Valley. 

L ta asaa Ssdstyt November 6 — Dr A Smith Wood- 
ward, president, in the chair - Col. H £ Rswssa . 
Plant-sports produced at will. The author had ob- 
served near Cape Town that shrubs of Kei-apple 
(Abena caffra) died when they were deprived of the 
full sun up to a certain altitucie In the early morning 
This led to experiments in sueening plants about this 
boor for various periods. ” Selective sertening" 

resulted in various sports in form and modihritions 
of colour in Iropaeolum majm A special form of 
Papaver rhoeas wos obtained and fixed, and other 
experiments were detailed The author sums up 

thus * — ^The intensity of tlie light legulates and 1 
modifies the colourra bands upon all parts of the I 
ant which have been exrilod by interference In 
ature selective scicenmg prevails univifsalK, and , 
these experiments suggest that it is deserving of study 
to bring out its latent potenti.dities * L Hsgbsii 
Nudear phenomena In the oocvtcs of Neuroteius, a 
gall-fly The atypical sepaiation of polar hodies in 
tne Hymenoptern parnsitic i is a consequence of the 
interruption of the firbt polar mciaphase which 
appears precociously before the egg is laid Ihere 
is no evidence foi “arnitosis*’ in the gcrm-c 11 s of 
Hvmenoptera L V Lsstef-GsTUad A* revuson of 
the genus Baphin, ^frcl The author had studied the 
rich material in the heibaria of the British Museum 
and at Kei\, the number of known species ha\ing 
increased from six (Bentham and Hooker fil in 186^) 
to sixty in the present enumeration The genus is 
practically confined to tropical Africa, one outlier 
reaching far south Natal, and anothei as far 

cast as Boineo 

Royal Melaondoglcal Sacisty, November 7 Sir Naplet 
Shaw, president, in the chair — Piof Vilhelm BJerhiiti • 
The structure of the atmosphere when rain is falling 
Though a comprehensive mathematical analysis of 
atmospheric movements might be slow in yielding a 
general solution of the problem of weather forecasting, 
\et results of piactlc.il value weic likely to be obtained 
during the couise of the analvsis Such results had 
been applied to the forecasting of rain in Norway 
with a fair measure of success. The basis of the 
method consisted in drawing “lines of flow” of the 
air and noting wheie these showed regions of con- 
vergence or divergence Such lines of flow indicated 
two lines of convergence in a typical depression 
(1) where a warm south-westerly wind blows almost 
normally against the flank of a lelativolv cold south 
easterly current (the warm air rising over the cold here 
leads to steady rain over a belt some hundreds of 
kilometres In breadth) ; and (a) where the cold south- 
easterly current, curving roum the north side of the 
centre of depression, cuts under the warm south- 
westerly wind This causes a region of squally and 
showery weather along a second narrower belt 
Another important application of the lines of flow lies 
in the forecasdng of thunderstorms Experience 
showed that In quiet weather in Norway under the 
system of diurnal breeses certain points regularW 
become centres of convergence, and It was at these 
points that thunderstorms first devek^>ed, spneading 
later to surrounding regions. 

Rsyal Aa thf >p s l s 0 sal iMtttats, November ii.— Sir 
Ev^rd hn Tbvrn, presidentt in the chair. — 5 . H. 
wmmi A stone^ixe factoiy at Graig-lwyd, Pen- 
NO.' 9613, VOL. 104] 


maenraawi. Stone axes of NeohtMc types were 
extensively numufactured out of the mie-gridaed \ 
(andesitic) margin of the Fenmaeomawr intraslon of 
igneous lock, Bk>cks of scree, many of them of 
larjge sue, which fell from the crags were gradugUy 
flaked down in successive stages until a satufactoiy 
stone-axe blade, ready for pmlahlng, was dbtalnra. 
There art examples showmg every stage of the 
process, anested unfinished through accidental break, 
age, or because the shape being produced was ua- 
satWfactorv Under the last heading it was extesdve 
thickness of the blade which was the greatest source 
of tiouble Many of the unfinished “wasters*^ are 
broken in half, prwucing the segmental form to varia- 
tions of which the unfortunate names of “tea-cosy” 
and ” toe-cap ” have been applied. Among the waste 
of the axe-makIng industry, which is found In great 
profusion on the mountain-side, the resanblances to 
Mousterian flake industries are very striking, l^ualty 
instructive parallels are to be obserx'ed among the 
“wasters** with characteristic examples of the earHer 
Palasohthic industries, notably with the earliest of ain, 
or the prc-Chellcs Axes made of the Graig-Iwvd rock 
are being identified from other localities, and further 
research along the»e lines is expected to give interest- 
ing results 

Manciifstbr. 

Literary sad Ptallssophksl fiecloty (Chemical Sec^on), 
October 34— Sir Henry A. Miers in the chair.— Sii 
William J, Pope The photography of coloured objects. 
Previous to tlie war all the various methods of colour 
photographv--thc first of which was devised by Prof. 
Jol>, of Dublin the modern processes of photographic 
colour-printing, and the present-day panchromatic 
photographic methods for obtaining a correct rendering 
in monooirome of parti-coloured objects, were based 
upon the success which has been attainckl in Impart- 
ing sensitiveness throughout the visual spectrum to 
the ordinary blue-sensitive photographic plate. By 
staining the plate with ervthrosine it ^comes sensitive 
to green and orange; plates so treated are termed 
orthochromatic A number of dventufls belonging to 
the class of cvaninc dyes discovered by Greville Wil- 
liams in 1856 are capable, however, of sensitising a 
photographic plate throughout the whole range of the 
visible spectrum. Experimental investigation of sensi- 
tising dvesluffs was instituted in the chemical labora- 
tories of the Univeiaity of Cambridge bv Dr. W, H. 
Mills and Sir William J Pooe at the end oP 1014. 
Methods for producing the ordinary sensitising dye- 
stuffs on a technical scale were devised, and* all ^ 
sensitisers used by the .Allies have been prepared In 
the Cambridge laboratories since the German Im- 
portation ceaMd The best panchromatic plate made 
in pre-war davs possessed about one-third the seori- 
tiveness to red as to blue light. At the present time 
a very rapid panchromatic plate is on the madket 
which is much faster to red than to blue light; the 
rapidity of the plate to red light has hm tints 
increased about fourfold 

DubUN. 

Reysl Irish Acsdsaiy, November n.— Prof. <k U. 
Carpenter in the chair. — Mrs. Lilian Perter: Jnoi^ 
i development in Tficutptd^ma lanctaiota. Botsh pen^ 
merous and hexamerous flowers occur. The cam Is 
quincunclal or irregularly imbricated; the coro&a |s 
usually indupUcate-valvate, but shqws a festdftiKT ^ 
contoftipn; the stamens arise on an eolargefOWt of 
the reoept^ in groups of three altepnatintf with thf 
petals ; one stamen is tanninal and two are lateraL m 
in early stages^of Tilla, tma empbaslilng tiie 
ship between Elssocarpaceas and TfHaoesa. 
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Pasis. 

AMtair of ScittCMt November 3. M L 4 on 
ivignard in the chair.— II. DeilaBAm Remarks on 
ht constitution of the atom and the prc^rties of 
ySLtii spectra. The concluding paper of lour corn* 
nuflicatlons on the same subject. A model <<tom is 
mposed, the vibrations of which would fall In with 
he observed regularities in band spectra, — P. Tcnaler 
ind G. FiMsl ; The structure of the coal basin of 
jrafd, — P. 8s b a rt sr and A. MaOhs : The ( atal^ic teduc- 
4 oo of the halogen acetic esters. At 300^ C. eth>l 
hlOFoaoetate can be redu^ by hydrogen in presence 
nickel to ethyl acetate, some aldehyde and ethylene 
formed by secondary reactions. Under similar 
:on<utioas ethyl dichloroacetate can be reduced to the 
aonochloroacetate, and ultimately to ethyl acetate. The 
reaction can also be applied to ethyl tiirhloroacctate 
uid eth^t bronioacetate. — G Bonligaad . Limited and 
harmonic functions in an infinite domain, 2cro on 
the frontier. — S, StsDow ; A classification of ensembles 
of zero measure. — £. KsgbetlUatz : The unicity of 
iiltra^spherical developments. — N E. NSrtnund * The 
Milculus of finite differences - T. Carlsmsa ■ liitegi il 
squstions. — C. Frtinoiit . A new metliod for testing 
the fragility of metallic tubes. Two new methods of 
testing notched tubes by shock are detailed.- M. 
Absbs : Thrust and [xiwor of rotating blades un* 
equally bent. — G. Fayet and A Schanmassc : Return 
of the periodic comet 1911 VII. (Schauma<«se), This 
comet came under the influence of Jupiter, and its 
fitements were, in consequence, considerably modified, 
and, although the perturbations have been calculated, 
the exact position of the comet was u matter of un- 
certain^. After some months’ searching a feeble 
comot ^magnitude 12*5) was discovered on October 29, 
which IS very probably the 1911VII comot advanced 
eighteen days. The positions on October 29 and 30 
are given, together with the positions of the com- 
parison stars. —G. Sagnso ; Comparison of expenment 
with the mechanical theorv of the undulatory aether ~ 
G. Bmfcaf : Separators of radiations : application to 
spectr^olarimetry. — MM. Lsdsu-Lsbard and Dauvli- 
Bes; The fundamental constants of the spectrometry 
of the X-rays. Different values for the reticular 
distance dp for calcite vary between 3 '0279 and 3 04 (in 
10-* cm.). The results of Bragg, Webster, Compton, 
Uhler, and Cooksey and Siegba^n are reviewed and 
In part recalculated, and give 30346,10-* cm. as the 
most probable figure.— P. Lolsel : The radio-activitv 
of the water from the large spring at Bagno 1 cs>di- 
I’Ome and Hs variations. The amount of ^-adium 
present in this water varies between 22 and 
109,10-“ g. per litre, with a mean of 68. The cause 
of the vamtion is unknown. — J. A, Mailer: Rcmark:» 
on chemical decompositions, simultaneous or surecs. 
rive, provoked by physical agents — J, Onyet and J. J 
MaMi: The action of s^huHc anhydride and of 
oleum on methyl alcohol. The preparation of dimethvl 
sulphate. The actiotv of 60 per cent, fuming sulphuric 
add upon pure methyl alcohol in the proportions 
IndkatM in the paper gives a yield of more than 
00 per cent, of methyl sulphate.^— £ L 4 gsr . 

Mkidmine and Its isqmers ; its relations with 
niquine.— M. Stwui-MaetaaUi : Some point* on the 
geoiogr of the Fj'renee*. — 4 * ; Devonian 

rode* tontainiiu; radiolarle in the valley of Bruchc 
(AlMitUli Voe^).*-P. Uni. M. VSa. and M. 

The action of c^anamlde and dirvanodi- 
a^doa on the development of maice. Cyanainide 
(o-iSar gram per litre)', with or without nitrate, kill* 
tlw WMttng. Dicyanodiamide at the lame concen- 
tnmoft'dees nht, loll the jdan^ and in preeence of 
la not to^uc. Ndtber acta^ a plants-food.— M 
HMfljdflha ; Reaeanshe* pn the ^.tAnce to wear of 
rOL. lOd1 


parts of agricultural machines — J. Prikgrhi : The 
fresh- water of Morocco. — J, Lsgsodm ; The 

food of EUotrts Legendrev, This fish ih strictly carni- 
vorous, and during the winter eats its own speries. — 
V . ^ Qallpye • Micro-organisms living in paper : their 
resistance to the action of he.it and of time. Living 
organisms were obtained from filter-paper which had 
been sterilised m an autoclave at 120** C. Lit^g 
organisms weie also obtained from paper of various 
ages, the oldest being a papyius dating from about 
200 B c -F d’HArcUs , An epidemic of bird-typhus. 

Mhr.oorRNE, 

Royal Sockty of Vktorla, October 9.- Mr J. A. 
Kershaw, piesident, in the chair ~F. Chapauw 
Notes on a collection of Tertiary fossils from the 
Ooldea Soak, South Australia Tlie author Idcnti^a 
two sets of fohsils, the older series being Miocene 
(J.injukian), and the younger a raised l>eaih deposit 
of older Pleistoienc age Iho most remarkable of 
the Miocene fossils is Orbtcella (Heltasirara) tav- 
niontensis, which hitheito h.is bfiii ronfincd to the 
MuHone of lasmania I his npjH'nrs to indicate the 
former existence of land across tht (neat Right con- 
necling «i lo*it remnant of the fonuei fcoutherh exten- 
sion of the Ausinilian continent Ihe latoi, Pleisto- 
lene, deposits at Ooldea contain the for.iminifer 
Orbitolites, now extinct in these tatSludob The Mio- 
(•ene determinations m this area confirm Prof J W 
Gregory’s and Mr J. T Jutson’s views of Mv ace 
of similai limestones in Western Austiah.T A J 
Ewsrt and J. R Tovsy Contributions to the Hora of 
Austr.dia, No 28 Two new* species aie destiibcd. 
{'‘asuartna Hrhnst and Plagintithus monotca, and the 
appearance of u numbu of luw natuialised aliens, of 
which one, / oUtuu suhtdaium, has proved \ useful 
grass in dry districts An observation is record^ on 
a Moreton Bay fig, a largo tree of whah was ringed 
at the outbreak of the great war, but did not lie until 
the derlaiation of peace The death of the tree was 
due to the starvation of the loots, and as the young 
wood was lemiivcd the older wood icUnned the |>ower 
of conducting watei indcfinitolv. Data are also given 
in legard to the growth-expansion of .in elm which 
appear to throw doubt uoon Trowbridge and Weil's 
conclusion that host riacks aie formal , not by the 
exp.insion of frozen w*ater, but bv th< lonli action 
of the w^ood of the tii*o 

SVDNl Y. 

Rojal Secicty ol New Seutb Walei, Oitober i - -Prof 
C E Fawsilt, president, in the ihair G J, 
Bnrrowf The h\arol>sis of urea hydrochloride. 
Prof. O I" Vonwllkr ; Notes on the clastic properties 
of selenium Selenium in the ydlreous form shoves 
viscosity effects hUo those of pilch When distorting 
forces are applied, in addition to the immediate elastic 
strain, disappearing with removal of the forces, there 
is a continuous yielding, the distortion inci easing so 
long as the forces are applied. The rate of mOT©- 
ment is much greater when the substance is illu- 
minated than when it is in darkness. This eff^ of 
light has not hitherto been recorded. Selenium m the 
crystalline form shows the visooritv effect, but It is 
very much less than with the vitreous modincanon. 
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THE NURTURE OF KEY INDUSTRIES. 

T he Bilt constitute a Trade Regoilatlon 

Committee, to regulate the importation of 
goods with a view to pre\ent dumping, safe- 
guarding key industries and industries affected by 
the depreciation of a foreign currency,*’ which 
Sir Auckland Geddes introduced m the House of 
Commons on November 19, will no doubt meet 
with strenuous opposition. It is, of course, 
(inatbema to the out-and*out Free Trader, and 
will be viewed with some doubt and suspicion 
even by those who, uhilc not hide-bound by fiscal 
shibboleths, are yet distrustful of the bureaucratic 
control which the Bill would seem to entail. The 
terms of the amendment for its rejection on second 
reading, tabled by Mr. Wallace, one of the Coali- 
tion Liberals, are obviously drafted so as to secure 
the support, not only of the convinced Free 
Trader, but also, if possible, of those who object 
to all departmental control of our commercial rela- 
tions. 

As regards the Bourbons of the Manchester 
school, who learn nothing and forget nothing, 

^ J^Ir. Wallace is preaching to the converted ; prob- 
ably no argument will have the slightest effect 
upon them. They will find nothing in the changed 
conditions of the world, in the circumstances of 
the Empire, or in the influence of the war on our 
home industries to induce them to modify their 
convictions in the smallest degree. To them the 
basic principle of Free Trade has something of 
the sanctity of Holy Writ It has all the force 
of a natural law as fixed and immutable as seemed 
to them the law of gravitation. But they may 
be reminded, as recent events have shown, that 
even the law of gravitation may possibly have a 
l<Sss stringept universality than we have hitherto 

r content to assume. How much more prob- 
is it, therefore, that a so-called economic 
law depending upon fallible and transitory human 
cofkIiUons may 1^ at least equally invalid and 
Cundanientally more Unsound. 

The argument against bureaucratic control will 
no doid>t appeal to a considerable body of public 
opinion. The L^slature, under the direction of 
the Government, has of late been steadily rivet- 
tl% chains of this control in a variety of 
tllrecUom, and there is a growing impatience with 
ppUcy, It IS a sort of aftermath of the war 
the oouatry will not tolerate to an indefinite 
^ Durii^ the continuance of the war, when 
play of indtvidualisM^ might conceivably 
lat^pre* sn&'a united national effort, guidance 


and control by a (Government vihich we had en- 
trusted with the safeguarding and direction of 
our destiny were not only accepted, but also 
generally recognised as imperatively necessary*. 
But under normal conditions the continuance and 
possible perpetuation of bureaucratic control is 
wholly opposed to the genius of the English 
people, as past experience has abundantly proved, 
and is certain to be fiercely resented sooner or 
later. 

It may be argued, of course, that the times 
arc not yet normal, and no doubt this considera- 
tion will appeal to many who would otherwise 
be disposed to reject the Bill Aawf 
The allegation that tl is bound to impose an in- 
tolerable burden upon manufacturers, traders, and 
consumers, and that it is calculated to maintain 
high prices and arrest our rapid industrial re- 
covery and development, of course, begs the ques- 
tion. It is at least arguable that the provisions 
in the Bill against dumping and for the safe- 
guarding — w*e purposely omit the word “protect- 
ing,” as a term of offence to some people — of 
key industries arc really calculated to assist our 
industrial development, even although they may 
lend for a time to’ maintain high prices. Exces- 
sive cheapness has not hitherto proved the 
panacea for all human ills which some, in thd 
past, would appear to have claimed for it. 

Although the House of Commons is invited by 
the amendment to reject the Bill, it will be 
observed that in the Trade Regulation Committee 
which it is proposed to set up, and which is to 
be responsible for the working of the measure, 
the majority is to consist of members of that 
House nominated by the House itself. The 
measure, therefore, is not, striilly speaking, 
bureaucratic in the sense m which this term is 
usually understood It is presumably intended 
that the reprcsentalKes of the people, being in the 
majority, should exercise an effective control of 
its operations. It rests with the House of Com- 
mons to nominate persons of knowledge and ex- 
perience in commercial and industrial matters, 
who would keep themselves in touch with the 
views of the trade organisations in the country, 
and who may be trusted to check any undue de- 
partmental interference or restriction, and to ex- 
pedite, when necessary, departmental activity. Is 
the House so distrustful of its power, or of the 
ability of its members to cope with the permanent 
departmental officials, that it is to be asked to 
reject the measure on the ground that it is too 
“bureaucratic ”? 

There is much in the Bill of a highly technical 
character, and even experts are certain tr> differ 
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as to the true meaning and effect of some of its 
provisions. Many of its terms are capaUe of 
various interpretations, and cases are certain to 
arise the equitable solution of which will tax the 
judgment and wisdom of the Committee. But 
the general sense of the House will, it is to be 
hoped, perceive that the measure is based upon 
the requirements and necessities of the times. 
This consideration ought surely to mitigate 
the factious exposition with which it is 
threatened. 

No doubt the Bill will be modified in its passage 
through Parliament. It is certainly capable of 
amendment m some details But it is to be hoped 
that the Government will stand firm in its ‘effort 
to safeguard the key industries. The list of these 
named in the Second Schedule is considerably 
shorter than that drawn up by manufacturers* 
associations, and much of it is too technical to 
be within the comprehension of the average 
member of Parliament, who has little or no know- 
ledge of science. It may be that the events of 
the last four or five years have made him 
acquainted with a certain amount of chemical ter* 
mintffogy, but the list of articles enumerated in 
the first two sections of the Schedule dealing 
.with synthetic colouring matters, drugs, “inter- 
mediates," and "fine chemicals," is sufficiently 
deterrent to the lay mind, and scarcely lends itself 
to effective party debate. It is to be regretted 
that at the present juncture no acknowledged 
representative of chemical science is a member 
of the House— -no one of the authority and know- 
ledge, perspk»city and breadth of view, for ex* 
apople, of the late Lord Playfair or of the late Sir 
Henry Roscoe. It is certain that, whatever might 
have been the views of these distinguished men 
cooceroing the fiscal polic)i of the Bill, they would 
be in hearty sympathy with the effort to resuset* 
tate and strengthen an industry which had its 
rise in this country, and in all probability would 
never have sunk into partial insignificance had 
Parliament dealt earlier with the odmitted defici- 
exxaes in our system of national edi cation. , 

The Schedule may be said to have its origin in 
the war, and to embody some of its lessons. It is 
the direct Ksult of the painful experience of our 
shortcomings as revealed to us on its outbreak. 
Some of the industries with which it is concerned 
are at present not much beyond tlidr initiatoty 
stage, but, as has been proved, t&isy are all more 
or less necessary to our national e^fare, and in 
the li^t of our reonit experience it would be 
tbe hdght of unwisdom not to do everything in 
oar power to place them on a permanent and 
independent bads. We are at the parting oi the 
26 Ui VOL. 1041 


ways, and on the House of Coamioas resta 
serious responsilnlity of choosing the right fWth 
To n^lect the present opportunity, or to be blind 
to its significance, would be an irrepaittble 
disaster 


THE DRAGON OR MYTHOLOGY. 

Ths Evolution of the Dragon. By Prof. G. EOiot 
Smith. Pp. xx-|-a34. (Manchester : At the 
University Press; London: Longmans, Green, 
tmd Co., 1919.) Price lor. 6d. net. 

T he dragon may be regarded as the most 
venerable symbol em^yed in ornamentM 
art, and it has bimn die inspiration of much of 
the world’s great literature in every age and dime 
The dragon-myth also represents the earliest 
doctrine or S3rstefflatic thcc^ of astronomy and 
meteorology. The study df dragon*1ore thus leads 
us back to some of the most primitive workings 
of the human mind, and embraces many sul^ects 
which at first sight seem to bave little omnectlon 
with the end in view. Prof, ^lliot Smith’s work 
on the evolution of the dragon, indeed, alludes to 
almost every aspect of primitive thought and 
myth, and uie author discusses questions which 
vary from the origin of embalming to the worship 
of the cow, the elixir of hfe, the swastika, and the 
reasons for wearing clothes. His volume consists 
of notes of three lectures delivered in the Jolw 
Rylands Library, Manchester, illustrated by beau- 
tiful reproductions an appropriate senes of 
drawings. The chapters are entitled respectively 
Incense and Libations, Dragons and Rain Gods, 
and The Birth of Aphrodite. 

Prof. Elliot Smith maintains that the dragon 
was originally a beneficent creature, tbe personi- 
fication of water. The fuqjdamental dement in tbe 
dragon’s powers was the control of water, whether 
rivers or seas, pools or wells, or clouds on tbe tops 
of mountains. The substratum of its anatomy 
usually consists of a serpent or a crocodile, with 
the semes of a fish for covering, tbe feet and wings 
(sometimes also the head^ of an eagle or haww. 
and the fore-limbs (sometimes also ^ bead) oif^a 
lion. All the parts are symbols of the varkjus 
attributes and uses of water in Nature. With 
various slight additions and modificadons, tbK 
composite wonder-beast ranges from wtatern 
Eurm to the far east of Asia, and Aence across 
the Pacific to America. It must, Ipdeed, havt 
had a common origin, and Prof. BUlot ISmith 
);>articularly em^asises the interest of the Asocri 
can version, idiicb he regarda as having mdusBy 
evolved from several successive imporWkWs of 
Ideas from the CM World. He reiwlia that 
"one end the same fundaipeiitai idea, wch ea die 
attributes of the aetpent as a water-god, fteched 
America in an Infinite variety pf guises, EgyptwT 
Babylonian, Indian, Indonesian, Chinese,, 
I^Mnese; and from diis amasbg jumble er em* 
foMoo the loesd pfindwod of Cntrel iueencB 
boBt op a inratem orbdielh wbi^ je 
Amerioan. thouarh-SMst of the mmsidhuMs. «»the 
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prtoaplM of »yatlietic oomposition were borrowed 
tbe Old World ’* 

lecture notes are unfortunately somewhat 
scrappy, and Prof Elliot Smith apologises for the 
circumstances whidi led both to this ^fect and to 
t£« not infrequent repetitions The book also 
lades an index, which would add much to its use 
fulness It u, however, a veritable mine of in 
formation on the subjects with which it deals 
with numerous references to literature and science 
IS indebted to the jedm Rylands Library for under 
taking tbe pubhcation 


EUGENICS 


I'l) Lectures on Sex and Heredity delivered in 
Glasgom 191^18 By F O Bower J Graham 
Kerr, and W E Agar Pp VI + 1 19 (Lon 

don Macmillan and Co , Ltd 1919 ) Price 
« net 

(2) Eugenics and Environment By Prof C I loyd 
Morgw Pp 82 (London John Bale Sons, 
and Danielsson, Ltd , 1919 ) Price 2X net 

(3) La Silection Hutnatne By Prof Charles 
Richet (Bibhothhque Saentifique Inter 
nationale ) Pp 111 + 262 (Pans Librnirie 
Fdix Alcan, 1919 ) Pnee 6 60 francs 


'^HBSE three books illustrate three somewh'it 
•L different methods of setting the problem of 
eugenics before the general reader The aim of 
excellent little Iwk by Prof Bower, Prof 
wrabam Kerr, and Dr A^ar is to set fonh the 
indispensable facts and principles and leave the 
reader to draw the morm It is not perhaps in 
tended to deal with eugenics at all but it is one 
which enthusiasts for eugemc propaganda will 
find very valuable It consists of six lectures on 
the more elementary facts of sex, reproduction, 
and heredity m plants and animals The first four 
lectures, two on plants and two on animals deal 
wiffi the subject in the two kingdoms in similar 
fashion, beginmng with examples of reproduction 
and conjuntion (syngamy) in the Protista, and 
passing urough the simpler Metaphyta and 
Metazoa to the more complex phenomena of the 
biggest plants and animals No one who has a 
natural interest in living things, but has had 
W systematic training 10 biolc^, can fail to find 
thes e lectures interesting those on plants are 
perhaps unnecessarily t^ntcal here and there, 
bu^ witii the assistance of the excellent illustra* 
taeae any reasonahfy educated person should find 
them easy and interesting to read 
la the last two lectures Dr Agar takes up the 
subject of heredity, begras with the phenomena 
of fertilisation, deavage, and the eariy segregation 
(he ger0»«^ m Cydops as an utromiction to 
thd emmaptioas of soma and germ plasm and the 
SMtmfu ha^ of inheritance, and then proceeds 
R ihOrt but lucid account of Mendd’s law 
me lest lecture he takes up heredity in Man 
‘’1 oat that, smee the diaracters m Man 
laMm to follow Mgadel's law are com* 
)|ew^ and in geneikl of small practical 
e, humao heiwiM Ahist be studied in 

194J 



practice chiefly by the statistical methods of the 
biometric school Of these he gives a lucid 
elementary description, illustrated by actual 
examples taken from the papers of Penrsofis 
Heron Schuster, and others md shortly points 
out the beanng of the facts on eugenic proposals 

(aj Prof 1 loyd Morgan s little book is frankly 
an elementary text book of eugenics It deals with 
variation in human characters as illustrated by 
the normal curve of error the principles of cor 
relation and the method of finding the correla 
Uon coefficient very shortly with Mendelian 
heredity and finally with acquired characters, 
selection and the relation of biological characters 
to social tradition and civilisation It is written in 
a pleasant and almost colloquial style but suffers 
not infrequently from a certain obscurity of die 
tion-^e g in describing a correlation table (p 33) 

Along the left hand vertical side the stature of 
the sons is given m ascending order read down 
wards (our itala s) Again on p a mislead 
mg definition of perfect correlition is given, 
which IS corrected at the bottom of the same page, 
a treatment which does not conduce to clearness 
On p 47 there is doubtless by a slip the mislead 
ing statement If blue eves mate with brown 
eyes, one child in four may be blue-eyed We 
feel also that the booklet suffers from being lUus 
trated hy purely imaginary examples the simplioty 
of which may give a false impression Dr Agar a 
account of biometnc methods comparts favour 
ably with it in this respect Nevertheless it is 
m most respects an admirable elementary intro 
duetton to the subject such as might well be used 
by those who wish to follow it up more fully by 
further reading 

(3) Prof Richct s book has more of the char 
acter of an essay It does not profess to set 
forth speafic facts but takes the facts for granted, 
and discusses the conclusions to be drawn from 
them The main thesis of the author is that if 
selection can do such great things with domestic 
animals and plants it could if applied do equally 
great things with man and that the only hope for 
manlund in the future is in its application The 
atm of life is happiness progress is the increase 
of total happmess this can be gamed through 
science alone, it is limited only bv the limits 
of tbe human mind, and these limits might be 
almost indefinitely extended by suitaUe selection 
Selection must be of several kinds In the first 
place, the white race is indisputably superior, 
and crossing with black or yellow gives bad 
results All race-crosses must therefore be pro 
hibited Within the white race all defectives must 
be prevented from reproducing seriously defective 
infants must not be allowed to live, and those 
found def^ive in later life must be segregated 
Finally, positive encouragement must be given to 
marriage of the superior, espeaally between those 
sup^or m the same respect The author’s 
entbusrasm leads him at tunes to rather wild state 
ments He calls deafmutes {sourds mueU) ’oes 
^bauebes d humanity, ces produits disgracids 
ces pauvres avortons,” words which can only dis 
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gust those who know the tMrUltant gifts of some 
who arc thus afflicted. He states categorically 
that the mental improvement due to education is 
transmitted to offsprings and recommends late 
marriage of the highly educated in order that 
the effects of education may be more fully handed 
on. And neither Prof. Richet nor Prof. Lloyd 
Morgan seems to realise the extreme difficulty of 
eliminating an undesirable character if it is re- 
cessive in inheritance. In a stable population, if 
I per cent, show a recessive character, i8 per 
cent, will bear this character concealed by the 
corresponding dominant^ and by preventing the 
reproduction of the i per cent, in which the re- 
cessive is homozygous, only very slow progress 
will be made in eliminating it. Prof. Richet is 
an enthusiast for eugenics, and has written an 
entertaining book, but one which is scanty suffi- 
ciently abreast of modern work on heredity. 

L. D. 


OVR BOOKSHELF. 

Esxays in Comnion-t^ense Philosophy. By 
C. E, M, Joad. Pp. 352. (London ; The 
Swarthmore Press, Ltd., 1919.) Price 8r. 6d. 
net. 

If any man of science, perplexed at the disturb- 
ing challenge which philosophy throws down to 
the assumptions as to plain matter of fact on 
which science rests, wants comfort and^ support 
for his intellectual framework from within philo- 
sophy itself, he will hnd and certainly enjoy 
it in the delightfully clear essays of Mr. Joad. 
It is a somewhat unusual thing for a young writer 
to make his d^but in philosophy by rejecting every 
temptation to paradox and any attempt to startle 
the “plain man,“ and setting himself the ap- 
parently easy but really very difficult task of con- 
vincing the “plain man that his views about the 
universe are not likely to be very far removed 
from truth. Yet this is what Mr. Joad sets out 
to do. 

Mr. Joad Is not a very trustworthy guide when 
he discusses famous philosophical theories. He 
adopts too easy a classification, with the conse- 
quence that we find ourselves in strange company.. 
All philosophers, past and present, .are In his 
view representationists, solipsists, or realists. 
But this does not in the least spoil our 
enjoyment of the concise and easy way in which 
the writer finds himself at home in philosophy, of 
the keenness of his wit, and of the dexterity of 
his dut and thrust. There is only one of us who 
comes in for unstinted praise— Prof. Dawes Hicks 
• -and we believe he does not recognise his theory 
m Mr. Joad's exposition. The rest of us — Berg- 
sonians, pragmatists, absolutists — are all alike 
well trounced. 

There is one thing in Mr. Joad*s own view, 
howevdr, which is very puzzling, not to say dis- 
concerting* He tells us that sensible objects exist 
“very much” as we know them. Bgt why not 
altogether so? If there Is any differtnoe at all, 
why is he so confident it can only be a very little 
on^ H. W. C. 
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Modern Engineering IVorkshop ^actSee: 4 
Text-book for the Use of Engineering' SUt4lenj^^ 
Apprentices^ attd Engineers engaged in 
iical Work. By Herbert Thompson. (Griffl&r'fi 
Scientific Text-books.) Pp. xi-t-328. (London: 
Charles Griffin and Co., Ltd., 1919.) Price 9$^ net. 

I This book is an attempt to give a fairly com- 
prehensive view of modem engineering workst^ 
practice, and includes sections dealing with 
general methods and machines, and others deal- 
ing with special processes and machines, such as 
turret lathes, ^iral milling, grinding, hardenii^, 
tempering, anneali,ng, autogenous and thermit 
welding, and soldering and brazing. The author 
is quite at home in these branches. The .descrip-i 
ttons are clear, and whilst many of the illustra-' 
tions are half-tone reproductions of photographs 
of machines and appliances, there is a sufficient 
number of line drawings to enable the reader to 
understand the construction. The author is not 
so happy in chap, i., which deals with materials. 
Thus, on p. 3 we read, under the paragraph head- 
ing “ Malleable-iron Castings ” : “ If an iron cast- 
ing, made out of the right kind of pig iron, be 
heated to a red heat in an iron box surrounded 
by some carbonaceous material for from 12 to 
24 hours, the surface of the material becomes con- 
verted into a form of steel. The casting then 
has lost its extreme brittleness, and becomes more 
or less malleable. The castings are generally em- 
bedded in red haematite.” In view of this stat^ 
ment, it is of interest to note that later on (p. a 29)1; 
in dealing with case-hardening, the author shows 
that his knowledge is sound^ as regards both the 
process and the changes which take place during 
the progress of case-hardening. Despite blem- 
ishes of this kind, the young engineering student 
will find much that vs instruedve and of interest 
in the book. 

Science and War: The Rede Lecture, X919. • By 
the Rt. Hon. Lord Moulton. Pp. 59. (Cam- 
bridge : At the University Press, 1919.) Price 
2s. 6d. net. 

Loro Moulton’s lecture gives a striki^ picture 
of the manner in which the methods m warfare 
have been transformed by the application to mUjT- 
tary purposes of the results of the rapid growwi 
of chemical and physical knowledge tlu 
advances in engineering and medical science 
during the last half-century. Not unnaturally, a 
consi^rable part of the discourse is deN*oted to 
the subject (k explosives, on which the laqturer 
can speak with special authority, and the wam- 
■ kveh he gives as to the imp^ance of est%b- 

S the manufacture of nitric acid from atmo- 
; nitrogen an this country 4 s oik 4 h$t 
deserves serious attention. Lord Mtmljpn^a 
conclusion is that man, “endowed with all 
the powers that science has given hijni^ will be 
self-destructive unless his social instinct^ 
become sufficiently strong to« induce faliW iwttp- 
tarihr to submit to those power# being fetten^^’ 
“It IS easy to criticitt the^Lgague pi Natioaa; but 
let us never forget ttm soihc eomfflfied Of 

that type is necessary.” ^ * 
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tiTf^RS TO THE EDITOR 

n^r Z 4 *tor 400$ not hold kimstif rosponnblo for optntons ox 
F ^ oorrupondontM Netthor can At undertaka to 

tkiumt Of to ooftaapond «Alfc tha wntars of rciactad manu 
gertfU tfttandad for thto or any othar part of Naturs 
Mo nottea U takon of anonymous commumcattons 1 

Prop^ of tlid Natural History Mmoum 

rHjs admiiable survey of scientific progre^H pub 
lisbed In the jubUee number of Nature on November 6 
has received the most cordial appreciation of >oir 
numerous leaders Miy 1 be allov^ed to direct atton 
tton to one or t^o omissions without being suppOM.d 
to dissocnte myself from thi unneisal chorus of 
approval/ 

JThe remo\ut of the natuial historv collections of 
the Bnttsh Museum from Bloomsbury ind the incrcaM^ 

C their importance afterwards arc events which 
Krve notice even though the South Kensington 
branch of the museum was perhaps omitted from 
vour surve\ on the ground that it w is \ new home 
for existing collections, ind not m institution which 
originated dm mg the penod und^r review Ihe 'ictunl 
runoval took phee in 1882^3 and the \ojrs whi ii 
have followed have been marked by in t \.tracrdin 11 
growth in the collections associated with i record of 
snenttfic resoaich which is cquillv remtr) ibh li 

must not be forgotten that the accuritc disinmin iticii 
of the species of inimals phnts ind miner tls ts i 
fundamental pirt of the respettivc scienies Lven 
though the philosophicil biolo^st is somet mes inclined 
to underrate the work of the s\stomatist he is in 
qucntly obligtd to turn to him for infomiiiion with 
regard to the facts from whith he dernes hi** results 
The far reaching conclusions w hich ire based on the 
studv of geographic il distnbution lose their v due if 
m\ depend on erroneous determinations of sjccies 
while the study of evolution is equillv depend nt on 
the labours of the s)stematist In bringing togcthri 
an unrivalled collection of specimens ind in publ shin,, 
1 notible seiiLS of memoirs dcilmg with it th 
nituiihhts of the British Museum h \e til on th 1 full 
ahirc in the scientific progress of the list fifty y irs 
The numbei of specimens m th< depart ment )f 
zoology (including entomology) omitting thost r 

§ aided is duplicates has b^n cstimitcd as hiiin^ 
eon about 1 400 000 at the time of the removal t« 
South Kensington in 1882-^ i Successive ostimit s 
have been 334^000 in i8qq 3060(00 m 1904 
S 960 000 in 1917 ind about 6 000 000 it the t mt of 
wntmg The other departments of the museum hi\ 
alao increased it a raoid rate Thousands of forms 
new to sctenci ha\e been dLSCtitnd ind the (yp 
anecimens an preserved in ihe collection In ^^piU of 
t|t magnitude of the task the specimens hiie been 
arranged so carefully that most of them cm be found 
without difhcultv when thav are required for study 
In addition to this side of its ictivitie* the museum 
has done much for scientific education by the wav in 
which a part of its treasures hive been exhibited in 
the public galleries The requirements of iisitors who 
are principally interested in the systematic imnge 
mont of natural historv objects ire amplv provided 
and to take a smgle instance the exhibited 
series of large mammafs ts not equalled in anv other 
nhaanhi^ Other exhibits of a more general nature are 
AuMm in tha central hall, where may be seen illustra 
t}o«a the ptioclpal tvpics of structure found in the 
several classes of vertebrates inaugurated bv the Iite 
6r W if PtewoT, a former Director* a senes of cases 
InCldo^ objects bearing on the theory of evolution 
snde^aM fiw of WMCtf and Arachnid* in*tru 

Ilf eShrytotf dlMaaet ,«> and other exhibit* of 
evolutiMi of animals ns illu*- 
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trated by their geological history can be studied In 
the palseonlotogical galleries and particular attention 
may be directed to the scries of elephants and their 
presumed anccstorb to be found among the treasures 
of the gallerv of fobsil mammals The series of 
nesting birdb and eggs u ringed on a svstem which 
was Itself 1 ntw departure desencs special menbon 
Attention may ilso be dim ted to the greit develop* 
ment of the collection of domesticated animals and to 
the wonderful senes of bpiciincns in the mineral 
galKry 

In noting th progress of th N lUinl Ili&torv 
Museum it is ippropnaU to refer to the fundament il 
alteration which has taken place during the last fiftv 
yens in he conception of the functions of museums 
in general It is now idmitted that the museum is a 
pi ice w hich ought to exercise an educational influence 
and thcie is an imroasing desire to arringc the ex 
hibits in such i way as to teach some definite lesson 
It has moreovet been lecognised that the bio 
logical siunccs ire of great economu importance is 
is shown for instance bv the extnordimry advances 
which have been made in preyentive medicine by the 
discovery thst the parasitic organisms giving rise to 
certain diseases irt tr insmiUtd bv blood bUcking 
animals In this field of researc! the work of the 
systematic rooltgist is of spernl import inie since 
it is essential to be able t> distinguish the spccus of 
insict or other carrier of the fathoginic organism 
fiom Its near '»11ks which aie harmless m this rfspe t 
In dealing with economic questions of this kin 1 and 
of many otbeis the Natural History Museum his done 
Its full share and its function as a consultative bod 
capable of giving valuable information on matters of 
prutical moment has become an important side of its 
actn {ties 

The acton of the then Stcrclaiv of State fir th 
Colon IS in cilting a meeting in looo for pi icing 
entomological research in oui tionual Pcsstssicns in 
\fti i on a piopor basis is an c\eit which ought not 
to pass unrecoi led The immediate result was th 
cstiblishment of the Entomologii 1 R s amh Com 
mittcc (Tiopicil Afnca) now the Imp rial Buicau f 
r itomologv Shoit as its life has been at pr s nt th 
B jrc au h is fully justifi 1 its existencf and it has 
liocomi in important untie of research the it ll\ of 
which IS rordi iltv recognised in ill f aits of the I no r 
It all tadv possesses iwidc tnfluen and it mav fiirlv 
he anticipated that it will becen increisingh ini 
portant in promoting researches i n t ng to reduce the 
ravag s of sleep ng sicl ness mal rn ind manv other 
diseases which have taken i heaw toll of the life af 
man and domesticated animals m th oast The 
1 rustec s of the Bnbsh Museum associated themselves 
from the first with this new departure ind provided 
such ac ommodation at the Natural Historv Museum 
ns they were able to snare foi the Director of the 
Bureau and a part of his staff 

Mav 1 in conclusion direct att ntion to another 
side of biological acbvitv which deserves notice? The 
foundation of the Marine Biological ^ssociabon in 
i 88 a led to the erection of the Plymouth I aboratory 
which has had a most successful career in spite of 
the difficulties due to insufficient funds in promobng 
the study of marine biology mclud ng practical ques 
bons of great importance connected with the fishing 
industry Although not the first institubon of this 
kind to be founded m this country the Plymouth 
I aboratorv with those on the Clyde m the Isle of 
Man and at St Andrews and Cullercoats hat 
become an Indispensable part of the bi^ogical equip 
ment of Great Bn*ain S F Harmrr 

Bntith Museum (Natural History) 
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QrtvMtlM md UgM. 

As 1 said last week (p. 334), and also In the 
December Phtl. Mag. (p 737), the refractivity 
fiecMMry at every point of a gravitational held to 
produce the Einstein deflection, is the ratio of the 
energy of a constdnt-mass particle fallen there from 
mfinit> to the energy of the same particle moving with 
the 9 petd of light ; ^ut it is not permissible to say that 
the solar gravitational held acts like a lens, for it has 
no focal length. If the sun were backed by a nebula 
or any luminous area, the light grazing the rim all 
round would be brought to a focus at a [£ice seventeen 
times the distance of Neptune, while hght from any 
larger circle would foius still further ofl in proportion 
to the area of the circle. So from a uniformly 
luminous area there would result a focal Une of con- 
stant brightness The moon is, unfortunately. Im- 
potent to make an annular ecllp« interesting 

For an extended solar atmosphere to produce the 
deflection, its density would have to va^ with the 
inverse distance, which seems unlikel> ; hut this Is 
just the way in which an sethcr tension ought to vary 
in order to cause gravitation- as Newton knew. The 
extra sether-tension factoi, yM* -1, would be twice the 
refractivity. 

Possibly the concluding sentence in the Phil Afag 
.irtic le obove referred to is not expressed with sufficient 
dearness Permit me to explain mv points thus : — 

(1) Ihe quasi-elasticity of sether — th» property 
which enables it to transmit light and to effect elec- 
triial discharge — Is probably due to exceedingly fine- 
grained constitutional vorticitv with high-speed cir- 
culation, at argued in my book '*Tho Ether of Space.’* 
Consequentlv it would have farilitc for gyrostatic 
action, \ietding a perpendiculnr result to an acting 
force. 

(al That a gravitational force acting obliauely on light 
would probald V be unable to alter speed, but, through 
the co-op^ation of its transverse and longitudinal ccrni- 
pnnentb, it might be oxpeded to produce an extra dose 
of deflection — assuming light to oe subject to gravita- 
tion, as Newton sumiistd So that by the time a 
beam of light coming from infinity had 'arrived at its 
nearest pomt to tbe sun, it would alreadv have been 
deflected as much as an ordlnarv heavy particle would 
be deflected alonff its whole course 

I 4Hn aware that these are onlv suggestbns for 
working out 

Einmn's equations, based on the impossibilitv of 
observing modon through cether, seem powerful 
Instrutimts for extracting results; just as more 
familiar ecfttatlons, based on the impossibility of 
‘*perpetMl motion,*' have proved themselves effective; 
but iWither M of equations explains, nor attempts to 
explain, tiM mechanism of the consequences thev 
deduce. Dymairfitbs have served u» so well in the past 
that it be still legitimate to trv. whenever 

possible, to apply well-established principles to new 
phenomena. Ouver J Lodge 

Edgbaston, Birmingham, November 30 

m D lsplassmsa t of UgM Raya P a ss k^ Mar tiM Ban. 

Tn part of the earth’s atmorohere within the 
conical shadow of the moon during a total solar 
edipae may be regarded as approximately a right cir- 
cular cylinder, the area of the base of which Sependa 
on the wngth of the shadow. Observations have stiown 
that there are temperature and pressure' gradients in 
this cylinder. The latter gradient at the surface of 
the earth is usually sljAt, but the tenmerature 
gradient may be considerable, so that, assuming that 
there is equiUbrium, we have, rougblv speaking, a 
cylinder of air the density of whioh dmeaves outwards 
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In all dbectioB, pencndlcDfair to it. todAi VVMln tra 
remember that tm light from Otars at aUgfitlar 
distances from tbe sun’s Centre makes small angtitt 
with the axis of this cylinder, it Is easy to ^ tli^t 4 
very small density gradient would W suniment to 
account for the dUpwceinentf that were dbservad in 
the total solar ecllpie of the present year. 

Suppose the cylinder to be made vp of two parta, 
an inner and an outer, the common boundary being a 
coaxial evlinder, and let a ray of Hght in the outer 
portion inclined at a small angle a to the axia fail on 
the boundary, the deviation B is given by 
cosa«/icos(a*fB), 

where is the index of refraction for rays passing 
from the outer portion to the inner. 

Since h is verv small in comparison with a, we 
have, approximatelv, 

very nearly, 

p tan a tan a 

since /A does not differ much from unity . 

If a*3o' and Bni y', we get 
^cs 14B tan a» 

fi being expressed in circular measure. 

Thus fin 1 00000007, and for small values of a It 
is clear that S is Inversely proportional to the angular 
distance of thr star from tne centre of the sun’s disc. 

If we take |i,, the absolute index of refraction of 
tbe outer portion, to be 1 0003, fi|, the absolute index 
of refraction of the inner portion, will be i 0003O007, 
and consequentlv 

CmJ Kt I CXX30, 

which will be the ratio of the density of the air in 
tho inside portion to the densitv of the air in the out-< 
side portion On the assumption that there is no 
gradient of pressure, this wouM imply a difference of 
temperature of about 1/18^ C., a verv small amount 
when it is remembered that the lowering of tempera- 
ture at the surface of the earth during an eclipse may 
be as much as 5® C 

In the actual case the path of a ray will be a curve, 
but the above remarks will serv^ to show that the 
densitv gradient would prt^blv be sufficient to pro- 
duce the observed effect. It is dear, too, that the 
displacement in the actual case will be invers^y pro- 
portional to the angular distance of the star from tt^ 
sun’s centre, and that it will depend on local cemdi- 
tions, so that the amount of displacement will be 
different for different places 
1 think it is quite likelv that If the refraction of 
the atmosphere of the earth due to densitv change- 
during an edipse could be accuratelv obtained and 
allowed for, it would be found that there is 'no 
Einstein eff^ at all Attxa. Andebsok.'^ 

Universitv College, Galway. 


BIN STRINGS RELATIVITY TBEOBY Of^ 
GRAVITATION. 

I. 

results of the Sdar Eclipse Expe^ocs 
4 announced at tbe joint meeting of m troyal 
Society and Royal Astronomies SocMy* on 
November 6 brought for tbe first time to tfie 
notice of the general public the conaunufiatldta 4 ^ 
Einstein’s new theory of gravitation- The 
was ahteedy in being before the war ; it is hi 
the few pieces of pdre scicittiAc Idhwtedge 
have not beta set asidB^ the emeigeoeyil^pee* 
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baiA^oos for tb|« ovpedittoA were m progress 
JKieiifc tike wif luid cesMd 

jBefone attenptiag to uoderstaod the theory 
H^ieb, )i we are to bdieve the daily Press, has 
dittOMid the fams of Newton, it may be worth 
while to recall what it was that he did It was 
hot so much that he, first among men, used the 
ififferential, calculus That claun was disputed by 
Leibais Nor did he first conceive the exact 
rtfiatioos of inertia and force Of these, Galileo 
certainly had an inkling Kepler, long before, 
had a vague suspicion of a universal gravitation, 
and the law of the inverse square had, at any 
rate, been mooted by Hooke before the ' Fnncipia ’ 
saw the light The outstanding feature of New- 
ton’s work was that it drew ti^ether so many 
loose threads It unified phenomena so diverse 
as the planetary motions, exactly described by 
Kepler, the everyday facts of falling bodies, the 
me and fall of the tides, the top like motion of 
the earth’s axis, besides many minor irregularities 
m lunar and planetary motions With all diese 
drawn into such a simple scheme as the three 
laws of motion combing with the compact law 
of the inverse square, it is no wonder that flights 
of speculation ceased for a time The universe 
seemed simple and satisfying I or a century at 
least there was little to do but formal devdop 
mentof Newton s dynamics In the mid-eighteenth 
century Maupertuis hinted at a new physical doc 
trine He was not wntent to think of the universe 
as a great clock the wheels of which turned in 
evifaMy and irrevocably according to a fixed rule 
Surely there must be some purpose, some divine 
economy in all its motions bo he propounded a 
pnnaple of least action But it soon appeared 
that this was only Newton's laws in a new guise , 
and so the eighteenth century closed 
The nineteenth saw great changes When it 
dosed, the age of electricity had come Men Were 
peering into the secrets of the atom Space was 
no longer a mighty vacuum m the edd emptiness 
(rf whira rolled the planets It was filled in every 
part with restless energy ^ther, not matter, 
was the last reality Mass and matter were elec 
tncal at bottom A great problem was set for 
the present generation to reconcile one with the 
^ odier the new laws of electriaty and the classical 
dynamics of Newton At this point the prinaple 
in least action began to assume greater import- 
ance , for the dd and the new sdiemes of the uni 
iterse had this in common, that in each of them the 
MM average of the diffarenoe between the kinetic 
Md the potMtnd energies appears to be a minimum 
One at the mam wIBcuttief encountered by the 
deetrlcd theory of matter hat been the obstinate 
refusal gravitation to come within its scope 
Qtdetiy ob^ng the law of the inverse square, 
n htsaed otit the bustle and excitement of the 
ae% physics of the atom, but remained, indepen« 
ilM apd indVitahle, a constaot challenge to rash 
i Wm a nt a to the of the universe The dec* 
|buI thed^ leaiQ^ 00 the way to explain 
Mptp prepeitp pf matter pet known, except the 
unlveraal of them n 1 • It codd trace to 
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Sts origins the ditfcrsnce between coppiu and 
gjass^ but not the comnion fact of their weight; 
and now the sther began silently to steal away 

One matter tbit has seriously troubled men m 
Newton s picture of the universe is its failure to 
accord with the philosophic doctrine of the tela* 
tivity of space and time Ihe vital quantity in 
dynamics is the acceleration^ the change of motion 
of a body This does not mean that Newton 
assumed the existence of some ultimate frame* 
work in space relative to which the actual 
velocity of a body can be uniquely speofiedp 
for no difference is made to hi& laws if any 
arbitrary constant velocity is added to the velocity 
of every particle of matter at all time The 'seri- 
ous matter is that the laws cannot possibly have 
the same simplicity of form relative to two frame 
works of which one is m rotation or non uniform 
motion relative to the other It seems, for m- 
stince, that if Newton were right, the term * fixed 
direction’* in space means something, but fixed 
position means nothing It stems as if the two 
must stand or fall together And yet the physical 
relations certainly make a distinction Why this 
should be so has not yet been made known to us 
Whatever new theory wc adopt must take account 
of the fact 

It was with some feeling of relief that men 
hailed the advent of the aether as a substitute 
for empty space, though wc may note m passing 
that some philosophers — Comte, for example — 
have held that the concept of an dether, infinite 
and intangible, is as illogical as that of an abso- 
lute space But, jumping at the notion, physicists 
proposed to meisure all velocities and rotations 
relative to it Alas’ the «thcr refused to dis 
close the measurements Explanations were soon 
forthcoming to account for its reluctance, but 
these were so far reaching that they explained 
away the cether itself in the sense in which it was 
commonl} understood At any rate, they proved 
that this creature of the scientific imagination was 
not one, but many It quite failed to satisfy the 
cravings for a permanent standard against which 
motion might be measured The problem was 
left exactly where it was before This was pre- 
war relativity summansed by Einstein m 
TTie physicists complained loudly that he was 
taking away their aether 

Let it not be thought, however, that the results 
of the h^thesis then advanced were purely xxega-- 
tive They showed quite clearly that many current 
ideas must be modified, and m what direction this 
must be done Most notably it emphasised the 
fact that inertia is not a fundamental and mvan 
aUe property of matter, rather it must be sup- 
poitd that it IS consequent upon the property of 
energy And, again, energy is a relative term. 
One absolute quanti^ alone remained, one only 
stood independent of the taste or fan^ of thie 
observer, and that was “ acticm ” While tbf 
arther and the assoaated system of measurement 
coid^ be selected as any one of a legion, the prin* 
cifde of least action was satufied m each of ihenu 
and the magnitude of the action was the same ta all 
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But ikttUi gfravitation bird to ht left out> and 
the question from which Einstein began the great 
advance now consummated m success was this 
If energy and inertia are inseparible may not 
gravitation too be rooted in energy^ If the 
energy in a beam of light h'is momentum m^> 
it not also have weight i* 

The mere thought was revolutionary crude 
though It be hor if it ill possible it means re 
considering the hypothesis of the constancy 'ind 
universality of the velocity of light This hypo 
thesis was essential to the yet infant pnnciple of 
relativity But if called m question if the velocity 
of light IS only approximately constant because 
of our ordinary ways of measuring the principle 
of relativity general as it is becomes itself in 
approximation But to what^ It can only be 
to something more gcncr'il sliU Is it possible 
to miintain iny thing it ill of the principle with 
that essential limitation removed i* 

Here was exactly the point at which ph lo 
sophers hid criticised the original work of Fin 
stein 1 or the physicist it did too much 1 or 
the philosopher it was not nearly drastic enough 
He asked for an out ind out relativity of space 
and time He would have it that there is no ulti 
mate criterion of the equ ility of space intervals or 
time intcrv ils sive complete coincidence All 
that IS asked is that the order in which an ob 
server perceives occurrences to happen and cbjccts 
to be arranged shall not he disturbed Subject to 
this iny way of measuring will do The globe 
may be mopped on a Mercator projection a gno 
monic a stereographic or an} other projection 
but no one can say that one is a truer map than 
another Each i« a $afe guide to the m in icr or 
the aviator So Wttu are many ways of mapping 
out the sequentas df events in spice and time all 
of whidi are true pictures and cquaUy 

hithful servants 

This then (ne mathem tical problem pre 
sented to Eiastein and solved The pure mathe 
matics reouinfed was already in existence An 
absolute dtlhireotial cnlculus the theory of differ 
ential invariants was already known In pages 
of pure mathematics that the majority must 
always takb as read Riemann Chnstoffel Ricci 
and Le\ i Civnta supplied him with the necessary 
machmerv It remained out of their equations and 
expressions to select some whKh had the nearest 
kinship to those of mathematical physics and to see 
what cotild be done with them C Cuvnuighah 

DI&COIERY OF A MINOAN PALACE AT 
MALIA JN CRETE 

F\ISCO\ERIES of great impMtance have been 
^ made during the course of excavations 
carried out this year in Crete M Joseph 
Hataidaku at a site one kilometse from the shttre, 
near the village of Maha about twenty mdes east 
^ Candia 

The site of a palace of the MidcDe Minoan epoch 
has been uncovered and numerous dlijects ftwad 
The cootaining walls of the palace, the lower 
courses of wb^ consist of pevos stone, am 
NO 11614, VOL 104] 


be traced, the dunenaiona of Ae tuBdlag belnif' 

1 10 metres m length and Bo metreemwidu The 
intenor wallsi vdMch are ol bricks and rubble, : 
2 30 metres in thickness, and the floor of the palace j 
IS composed of a layer of white earth upon which ' 
is a stratum of chalk and sand with a top surface 
of red chalk paste The outside of the containing 
walls was covered with a white chalk Wash 

The palace was destroyed by fire shortly after 
the end of the Middle Mmoah ^och, and probably 
suffered from the depredations of looters for a 
considerable time after its destruction In conse 
qucnce few objects of value and nothing intact, 
have so far been discovered A very large number 
of small fragments of gold leaf however have 
beci found hor many years past similar frag 
menls have been found by the peasants from time 
to time and the site bcoune Imown as Chryso 
lakkos The ditch of gold Capt Spratt e«uly 
list ctntury noted the pre\alence of such gold 
fragments on this site llie fragments are denved 
in ill probability from some large bone or wooden 
objects which were decorated with gold leaf 
Bronze was rare onl} a dagger Uade a brooch 
md a band having b^n found 

The fields between the shore and the palace 
show traces of walls and in one case a complete 
house all of the same date as the palace, and 
clearly belonging to the town in whicn the palace 
was situated The site of a necn^hs was found 
near the shore where one grave containing pot 
tery of the same date as the palace was opened 

Minofln pictographic or graphic signs were 
found cut on various stone blocks in palace 
The double ixe occurred on a laige tetragonal 
pillar which was of the type found at Koossos 
but twice the size A six rayed star of a known 
tvpe also occurred a similar star with a spray at 
the end of one of the ra}s represents a sign not 
hitherto known 

The pottery so far discovered is disappointing 
no complete or even well preserved pieces having 
been found The best fragments mostly of cups 
of the Middle Minoan perils were found in what 
appears to have been a shnne 

^ree kilometres to the west of the palace a 
number of graces of the third Late Minoan or 
M}cenean period were found One of these graves 
was opened and was found to contam five rect 
angular larnakes in each of which was a 
skeleton 

The importance of the site lies in the fact that 
this 18 the only example hitherto found of a pabu^ 
of the Middle Minoan epoch wi^ut an pvanying 
building of later date The Middle Mii^oan parts 
of thb palaces of Ph«stos and Knossos are ova** 
budt with walls of the Late Mmoanpenods, and me 
plans and details of the Middle Mlnoifl palacia at 
these placea m conseoneace, be MBuouiely 

ascertained *1^ existence oi a city and necro^ 
polls of the same date as the palaoa Increases ^ 
iiApoitiUtdl of tiid Site The l^ta tdinoaa 
otorty to be fhund some distance Ikwaj 
excavations wiQ bf conti«iied, upd peonuse m 
portabt itsuUs 
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NOTES 

Tut <fe#{()nl>{lttv of fostering scientific research as a 
C<esuit Of evpsflence gained during the war uas 
ttofintly ur;m upon various Government Departments 
hy the British \ssociatioa 1 here is reason to believe 
that measures dre being taken to this end m various 
dtiechonSf in particular the dsso lation has received 
from the Admiralty a communication m the course of 
mhidi it is stated that the authorities there are 
keenly aliVt, to the supreme importance of research in 
its hmng on naval requirements and thrit the 
organisation of suitable arrangements for thui purpose 
IS now engaging and will continue to engage their 
earnest attention Rapid progress is now being n adc 
fn the elaboration of a complete scheme which will 
fKOVule^ on one hand for systematic and continuous 
development m research and experimental establish 
meats controlled bv the Department and on the 
ot^i for an effective relation beti^een those tstab 
lishments and setentihe institutions throughout the 
country ’ 

TiUC collection of precious stones ^hich was formed 
by the late Sir Arthur H Church and presented by 
his widow to the Trustees of the British Museum hab 
recently been placed in a special case under the arch 
way leadmg from the m iin gallery of minerals to the 
meteorites pavilion at the Natural History Museum 
Sir Arthur Church was for thirty two years professor 
of chemistry at the Royal Academy of Arts and his 
leai^g towards art led himt from hia early days to 
take an interest m rare gem stoiKs In consequence 
the odiection was at his deith exceptionally rich in 
speomens of mineral species seldom seen in ordinary 
jewelry* as well as in unusual specimens of famtinr 
species The pndc of the collection is the bnllnnt 
orange colourea spessartite which 1$ all but unique 
since only one other such stone (cut in fact from the 
same original crystal) ib known to exist The collec 
tion IS very rich in zircons logether with the four 
stones which Sir Arthur Church presented in his life 
time the collection numbeis 207 specimens without 
counting the eight diamond points and the twenty ono 
dtantond bnlliants used in the setting of a zircon and 
a pendot ring respectively of them 170 ate bot in 
i6a gold rings and 37 are i nset 


Dr O HoLTkDAHL lb Organising a Norwegian ex 
plonng expedition to Novaya Zemlya and hopes to 
sail in June next year Dr Holtedahl who has 
had previous polar experience in geological explora 
turn in Spitsbergen has laid his plans before the 
Norwegian Academy of Sciences where they obtained 
kthe support of Dr 1 * Nansen who advocated a State 
grant According to the Morning Post Dr Holtedahl 
will make the base of his expediticm on Matochkm 
Shar the strait between the two large islands where 
there is a small Samoyede settlement A botanist 
a zoOlogtst* and a meteorologist will accompany the 
expedition while leader will devote his time to 
geok^^ and gec^ysical problems Novaya Zemlya 
la no means a terra mcogmta Russian explorers 
para haquendy visited it f»rticulaiiy in search of 
fldnerals But the results of tbeir vfork have only 
pwrtly heen published and the collections and obser 
nations have probably been destroyed In 1916 the 
Ritaita|l GOvmment proposed to erect two perms* 
pie 0 t tteteerologual stations In Novaya Zemlya one 
at dbe isorth end and th» other at Matochkin Shar 
bul AOtfikig has yet been done Dr Holtedahl 
Mhtff ICMra on the uaeftiliiess of a permanent 
Twiant Ha^avouM also like to see one on the Island 
a tha Mayeiji* between Icdalia and Spitsbergen 
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A LKTTBR has been received by us from Dr Th 
Morten sen the distinguished curator of the zoologi^ 
collections m the Royal Museum Copenhagen! pro- 
testing against the use of the German nviord Anla^ 
in zoological papers written in English It is rather 
Lunous that it should have been left to a friendly 
neutral to protest against this disfigurement of the 
hnglish language Mortensen suggests that the 

English word rudiment conveyb exactly the mean* 
ing of Anlnge ind he hi/irds the supposition that 
the reason why rudiment is not more largely used 
in this sense is that it his been customary in the 
past to employ the phrase rudimentaiy organ to 
signify the disappearing remn int of a once functional 
structure In both his views wc heirtily concur with 
Dr Mortenstn I n fortunately the phrase rudi- 
mentary organ is found embedded in our great 
classic of biology the Origin of Species and it 
IS probably for this reason that some years ago 
had ng \mrncjn zoologists who disliked the word 

\nlo|^e att mpted to re| la n t by the Fnglish 
word fun lament an atkmpt which excited only 
amusement in the zoological world in generd To us 
It se ms thit only a little perseverance is required in 
order to cstal lish th w ord ru i ment is the 
1 nglish equ valent of \n!a>^c vh 1st the equally 
go<^ English word vestige can bo used to signify 
th remn il fa lis po r ig org 11 1 h s i sa|^c ha 

ilreadv been i lopted b> some of our most recent 
writers on embryology and it is to be hoped that it 
will spread until it becomes universally recognised 

Ihb appeal whi h is being male bv the Research 
Tniitjtute in Durying attache 1 to University College 
R ading f>r fundb to purchase suitable farm and 
to provide reseat ch labc ratines and a daiiv is 
deserving of support not only b> those conn cted 
with the dammit iidustrv but also by the public at 
large V l^ool supply of pure milk at a moderate 
price IS most important for the nation and it is onlv 
bv a svstem tic inquiry conducted with pre^r equip 
ment bv skilleJ woilcrs thit the problem will be 
solved The formation of a re'icarth institute on 
dauving dat s only from 191 i and n tuiolly the 
woik which has been undent ikon ip to the present 
has been seriously handi appe I bv w ir conditions 
Nov howevicr the staff of th nst tule is m i post 
tion to press forwu 1 the various mquincs which have 
n manv rises alreadv 1 een commen od An excellent 
slait w IB made with an invest non of the causes 
which leid annually to heavy losses when mik souts 
premitureh As woull be exported cleanliness and 
a low temperature hive been proved to be the chief 
afijents in the pr vention of these avoidable losses The 
reports already issued from the institute f»ive some 
very sti iking illustrations of the high keeping pro- 
perties if clean milk In chees nnl ng the Research 
Institute has also a most orcmising field of investiga 
Hon for although manv of the best varieties of cheese 
in the world hive had their origin in this country 
very little is known of the details of the processes 
The higher pnee of milk makes it imperative that 
there should be no avoidable losses either in the milk 
supply or in the articles made from milk the high 
foM value (to sav nothing of the phvsiologtcal vam) 
of which IS now so genenllv recognised 

The death has occurred at the age of sixty nine 
of Dr Tohn Vose Haeen who had reoenth resigned 
the chair of civil engineering end graphics at Dart 
mouth College New Hampshire aft^ a long tenure 

Da W G BtSbXiL whose death is reported tn his 
fiftieth year had been chief of the Bureau of Bao* 
tenologv in the at> of Buffalo since 1894 He wgs 
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pmideot of the New York State Sanitary OiBcera' 
Aiiociation. 

At the ordinal adentific meetly of the Chemical 
Society to be held on Thursday, December 18, Prof 
J. Walker will deliver a lecture entitled “ War KxpeH- 
enoes in the Manufacture of Nitric Add and the 
Recover) of Nitroua Fumea." 

Dr Paul SASATraa (Toulouse), Dr Pierre Paul 
Emile Roux (Paris), Dr. TacqUes Loeb (New York), 
Dr. Robert Andrews MlUikan (Chlc^o), Dr. Arthur 
Gordon Webster (Harvard), and Dr, Wuiiam Wallace 
Campbell (California) have been elected honorary 
members of the Royal Institution 

The death is announced, in his eighty-fourth )ear, 
of Dr. Charles Henry Hitchcock, proKsior of geolo^ 
at Dartmouth College, U.SA., from 1868 to 
Dr. Hitchcock wos widely known as the compiler of 
several geological maps of the United States, and for 
his researches in Ichnoloffy, geology of the crystalline 
schists, and glacial geology. During the winter of 
1870-Ti he established, on the tc^ of Mount Washing- 
ton, the first high mountain observatdrv in the UniM 
States. Among his many publications were memoirs 
upon the fossil tracks of the Connecticut Valley. On 
his retirement he went to live in Hawaii (wHere he 
died), and in 1009 he published a book on the voU 
canoes of that territory. 

Thf following are among the lecture arrangements 
at the Ro>al Institution before Easter, 1900 —Prof 
W H. Bragg, six lectures adapted to a juvenile audi- 
tory on 11 m World of Sound ; Sir John Cadman, two 
lactures on (i) Modem Development of the Miner’s 
LAmp and (s) Petroleum and the War; Prof 
C. E^t SmitlL three lectures on The Evolution of 
Man and the Early History of Civilisation; Prof. 
Ernest Wilson, two Inures on Magnetic Suscratibillty ; 
Prof. Artiiur Keith, four lectures on British Ethnology ; 
The Invaders of Bn^nd; Prof. A E. Conrady, two 
lectures on Recent Progress In Photography ; Prof. 
A. H. Smith, two lectures on Illustrations o! Ancient 
Greek and Roman Life in the British Museum; 
Lt -Col E Gold, two lectures on The Upper Air ; 
Sir F W. Dyson, Astionomer Ro)a], three lectures 
on The Astronomical Evidence bearing on Einstein’s 
Theorv of GraviUtion; and Sir J J. Thomson, six 
lectures on Positive Rays. The Friday evening dis- : 
courses will begin on Friday, January 16, 1920, at 
9 o’clock, when Sir James uewar will deliver a dis- 
course on Low-temperature Studies Succeeding dis- j 
courses will probably be given Sir C A Parsons, 
Mr S. G. Brown, Prof. W. M Bayli^s, Dr. E J 
Russell, Mr W B Hardv, the Hon. J W. Fortescue, 
Prof. J A Fleming, Mr. E. McCurdy, Sir I. J 
Thomson, and others. 

We learn with regret of the death on November ^5 
of Mr. Frederick Webb Headley, at the age of sixty- 
three vears. Educated at Harrow and Caius College, 
Cambridge, where he obtained a First Class in the 
Classical Tripos, Mr. Headley spent nearly forty years 
of his life as an assistant master at Halleyburv C<d- 
Icge, where, so recently as June 30 last, he delivered 
Ws last lecture to the Colley Natural Historv Society 
on his favourite subject, **The Pedigree and Life of 
Birds *' Through the instrumentaliiy of this society 
and of the museum he succeeded in maintaining, 
generation after generation, a body of active boy- 
naturaflsts In the college, and few men were better 
j^le to fan Into enthusiasm the sparic of what so often 
proves but the passing hobby o| a young boy. Of 
Headlev^I^lished works two, namely. “The Struc* 
tore and Hfc of Birds” and ” Life and Evdlution,” are 
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very largely tfit finished product ol toctumddEh^^ 
the boys. The variety of subjects bandied is 
testimony to the wide sympathy and bidtogtead mow- 
ledge of the man^r-a clas 4 c early traming^ The 
doctrine of evolution made a ^wertu? umeal to fi^ 
mind, as is evidenced by his “ProUmi of solution” 
and by ” Darwinism am Modem $odaUnn.” But ft 
was “birds" and “flight” that more tkim aU 
attracted him. The war prevented the exi^tioa ol a 
projected tour abroad with “birds ” as a main object, 
ana kept him at Haileybury longer than be had bu 
tended. Another such tour was planned after Ms 
final retirement lost July. Dis aUtsr vitam. 


At the meeting of the Illuminating Endnoerlng 
Socie^ on November 25, a short address on “Lambnt 
and Photometry" was given by the preddont, Mr. 
A P. Trotter, who raised the question whether Lam- 
bert ever devised a photometer, inclining, however, to 
the view lhat Bouguer was the first to contrive an 
apparatus for measuring light Later In the evening 
Mr. Haydn T. Harrison exhibited a ndw form m 
photometer which had several interestim features, 
notably the use of an illuminated scale. The greater 
part ot the evening was given up to exhibits, inauding 
a new form of “delight” or cdour-matching lamo, 
^hown by Mr. L. C Martin This device, which Is 
due to Mr Sheringham, the well-known artist. In- 
volves the projection upwards of light from an electric 
lamp to a surface carrving a chessboard pattern in 
various colours The refiected light closely resembles 
daylight in colour, and Is stated to be well adapted to 
colour-matching processes The indirect meth(d thus 
utilised is considered very suitable for use in picture 
galleries, etc Other exhibits Included a «ems of 
tungsten arc (” pointolite ”) lamps exhibited by Mr. P. 
Freedman, of the Ediswan laboratory. This form of 
lamp utilises an arc between tungsten electrodes wdthln 
a hermetically sealed bulb, and has proved very suit- 
able for optical projection. By Improved methods of 
manufacture larger tungsten globules, facilitating 
much higher candle-powers, have been prepared. 
Lamps giving up to 1000 c p have already b^n used, 
and a special 4000-c.p. unit, which it it hoped will 
prov« specially suitable for kinema work, was shown 
at the meeting 

The retirement of Dr Cecil Lyster from the posi- 
tion of head of the electro-therapeutic department of 
the Middlesex Hospital wes announced at a meeting 
of the governors of the hospital. The chairman, Lord 
Athlone, said that Dr. Lyster was now lying fa, a 
critical condition directly due to hU aelf-sacrificlAg 
devotion to duty. Dr Lyster was one of the pioneers 
of scientific research, and applied himself to the study 
of X-rays and radium and tnelr use in the treatment 
of disease, eipeciaUy cancer. By exposure to the revs 
in the early days be fell a vicnm to the d lt ease M 
sought to conquer. Though suffering, he declined to 
be set aside fremt his purpose, and continued hit good 
work until now, when work for a time was no longer 
possible Mr. Sampson Handley spoke of the hm 
esteem In which Dr. lyster was by Ids coDdaguStr^ 
on the staff of the hospital. Dr. Lyster was^uesident 
of the seetkm of electro-therapeutics of m Royid 
Society of Medicine for the year wfdch ended m 
Octdber last His colleagues in the domain of X^rafg 
and electro-therapeutics had occasion to w redi t e Ms 
Invariable tact and sympathy at the fffeetitigs ^baar 
which he predM At the Jofot meeting o# Ms Psctioia 
with the Institutino of Electrical Engbeera^M 
March at Jast he remarked, hi tite prA 

dent of thb kutitiMon and astdng htih b jteha 
chair J “We are amateurs in meehrid^. pM gjS 
are at last asking ths proff^^nil dectman^fo , 
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ill #Aiit. 1 hope m«ecintff of thi< »ort will 

he coodnuod In veort to comOf and that we thall he 
Ible to Intofcet tbe Inadtution of Electrica] Engineers 
In our work al electro-therapeutiati and radiotogists. 
It U a faadnattng* subject, and a far-reachlntf one for 
humanity — that the future of the etectrkml ami 

radiblogfcal treatment of disease Perhaps my 
optimism is enormous.” It is thb spirit of optimism 
tnat has buoyed up Dn Lyster through his times of 
sufferShg, and caused him to remain at his post to 
the last. 

On. J. Walter Fbwkbs, Chief of the Bureau of 
American Ethnology, has recently returned from two 
months* field-work on the Mesa Verde National Park, 
ColoradOw This park is the only one reserved bv the 
U,S, Government for the protection of aboriginal 
buildinA, and for the last decade the Department 
of the Interior and the Smithsonian Institution have 
co-operated in the excavation and repair of ruins tn 
order that they may be preserved for posterit\« after 
having been put in a condition to show their 
structural features. The field-work of last <aimmer 
was devoted to a cliff-dwelling called Square Touer 
House from a high tower situated midwRv m its 
length, l^is tower is 40 ft high, and is the highest 
building constructed of masonrv bv Indians north of 
Mexico before the coming of the whites It adds to 
this unique feature the best-known example of pre- 
historic masonr}, shown In the construction of the 
roofs of two drcular rooms The original rafters 
nre still in place, showing the marks of stone im 
plements used bv the buildm. The whole ruin, which 
measures 136 it in length, is most picturesquely 
situated, and has already become one of the greatest 
attractions of the park. An unexpected result of the 
field-work was the discovery of many inconspicuous 
buildings among tbe cedars on top of the plateau 
The evidences of these buildings before excavating 
were very obscure but tbev are so numerous in certain 
areas that there is scarcely a sqiiare ouarter-mlle in 
which one of them does not occur. One of these 
small buildings when excavated was found to belong 
,to a verv ancient tvpe, probably the oldest on the mesa 

We have received the second number of Medtcal 
Science, a monthly periodical of abstracts and reviews 
of medical science published bv the Medical Research 
Committee. The present issue contains, among 
others, reviews on diphtheria, tuberculosis, gastric 
ulceration, inftuenxa, and cerebro-aplnal fever In 
tbe last-named, Dr Rolleston survf^ the epidemio- 
logv, symptoms, and treatment of the disease, par- 
H^tarly with serum. This, in the hands of numerous 
obse r vers, has oroved to be of benefit, reducing the 
mortality provided it is administered early enough 

A SHORT, but verv welcome, account of the court- 
^ip of the dabchick, by Mr. Julian Huxley, appears 
tn Bntfsh Btrde for November The auttmr was too 
late to witness the earlier phases of the courtship, but 
he contrived to^glean much information as to their 
b^viour after pairing-up had taken place. These 
birds^ iaddng the frills and crests characteristic of 
odler spedea of gf%bef>^ display none of the posturing 
whfeb takes pt^ in the more resplendent nraei, but 
content tbcnwwves with the performance 01 duets re- 
catting the neij^ing of a horse. Thev also spend 
raoob time in long meutsfons on the water, swimming 
JtUelj stde^ It Is to be turned thatnext year it will 

posstble to start observe^a earlier in order that 
ibs initial stium of the courtship may be studied. Mr. 
Hualey^s Rtuoies on the courtal^ of the great crested 
Ippbe hte known to alt ornftliologlsts, and his able | 
ol tids dieme makes us m more anxious to | 
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In an important memoir on a new type of neohridKitn 
found in Indian earthworms of the genus Fwretlnui 
(Quarterh /ownal of Aficrosc<^aI Science, vol. Ixiv., 
part 1) Mr, Karm Narayan Batil gives a very interest* 
mg description of the excretory system of PheteUmo 
porfhmiuL He finds three dlsdnct kinds of nephridia 
in this worm • septal, phar3ngcal, and integumentaty. 
Although the ne^ridta are very numerous and all 
small (micronephridia), the s\stem Is not plectonephric, 
each nei^idiuin being a separate organ. The chief 
novelty of the author’s work lies in the discovery that 
the beptal nephndia open into the intestine, Instead of 
on to the surface of the body, by segmentally arranged 
apertures, not dire^) , but through a system of ducts, 
of which the most important are a pair of longitudinal 
cxcretiw canals l>ing above the intestine, one on 
each iioe of the mid-dorsal line. The author applies 
the term ” enteronephrlc ” to this remarkable type of 
nepbridul system, and puts forward the suggestion 
— due to Prof. W N F. Woodland— that the dis- 
charge of the excretorv products into the intestine mav 
be A special ^adaptation for the conservation of mois- 
ture in a dry climate 

The Journal of the Board of Agrtuulture for 
October contains a preliminary report on tbe recent 
Lincoln tractor trials. The excellmt work done by 
the machines and the large attendance of farmers 
show that the Industry has now passed the juoncer 
stage The tendency of the manufacturers is less to 
novelty of design tmin to development in aaordante 
with the experience obtained in this countrv, ihicA\ 
as the result of the operation of the Oov»nitv*nt 
tractor scheme Close attention is being oaid to the 
reduction of weight, to the increased acctsMbiUtv of 
the vital parts of the machinery, and to the provision 
of protection from the effect of weather and dirt. 
Interesting comparisons were made of the ploughing 
done bv tractors fitted respectively with high-^peed 
vertical and low-speed horizontal engines, with wheels 
and caterpillar- tracks, and between self-contained 
machines and ind^ndent tractors. The use of the 
tractor is not restricted to ploughing, and there were 
important haulage tests and threshing demonstralions 
Great as is the value of the present trials from 
the commercial and educational points of view , 
further trials extending over a considerable Interval, 
and giving greater uniformity of task and conditions, 
will be necessary before the caoHcity of the v irious 
machines can be defined 

The Keuf BuUettn (Nos 6 and 7, 1919) contains an 
account of recent investigations bv J Bintner on the 
svmptoms and distribution of silver-leaf disease. 
There has been much controverbv as to the ^use of 
the disease, which is now established as mainlv due 
to the growth In the tissues of the mvcelium of the 
fungus Siereum purputeum Mr Bintner demon- 
strates the presence of tbe fungus in the wood of 
dfseaMd branches, which show the brown coloration 
beneath the bark charactenstic of the disease. No 
trace of the fungus has been found in the leaves, and 
it is suggested that the separation of the cells, which 
gives the sliver effttt, is caused bv the production of 
some diffusible toxin bv the fungus, which is con- 
veyed to the leaves in the water-conducting channels. 
Infection takes olace through open wounds above 
ground and immediately below ground-level, and 
inoculation experiments confirm tbe view that injured 
superficial roots can be infected. Localised silvering 
of a branch results from local infection which has pot 
spread to the main stem, and excision of the 
dteeased branch may save the tree. On the other 
hand, silvered suckers springing from a healthy tree 
indicate root-infection, end where root or stem la 
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Infected there U no hoM of saving the tree. The 
disease has been proved to occur on a number of 
plants besides plum, apple, and other members of 
the family Roa a ceg, kimiding nedes of laburnum, 
horse-chestnut, and cultivated varieties of gooseberries 
and currants. As a preventive measure good cultiva- 
tion is recommended ; careless pruning, unsatisfactory 
drainage, and doticienev of lime are espedally to be 
avoided, 'fhe author also indicates an i^parently dis- 
tinct disease which he cai,1s “false silver-leaf,*’ which 
mav be mistaken for the disease caused by Stereum, 
but no trace of this fungus has been found in the 
plants affected. It Is suggested that false silver-leaf, 
from which plants recover under careful treatment, is 
due to physiological a^eakness. It has been observed 
in cultivated varieties of apple, cherry, peach, and 
plum* 

A NOTBWORTiry addition to our knowledge of Eocene 
fora mini fera is made by the publication of the late 
Mr. E. Halkyard*s “Fossil Foraminifera of the Blue 
Marl of the C 6 te des Basques, Biarritz, " under the 
care of Messrs. E Heron-Alien and A* Edrland (Mem. 
Manchester Ut. and Phil. Soc., voi. Izii., part ii.)* 
Megalospheric and microspheric forms arc discussed 
among the nummulites. 

Massas. F. F. Gaotrr and T. M. Broderick (Amer, 
Joum, Set, vol. xlviii.. p iqq, iqiq) desciibe struc- 
tures in the Huron Ian iron-bearing strata of the 
Mesabie range in Minnesota as due to algte. In this 
they have the support of Dr. C. Walcott, who writes 
that the iron-ore was evidently separated out of marine 
waters through the metabolism of the algd growths, 
which he compares with Cryptozoon. 

In the American Journal of Science (vol. xlviii , 
P* >3^1 29^9) Prof- A* Daly replies to recent 
critidsms of his “glacial-control ** theoiV of the growth 
of coral-reefs. He urges that the general absence of 
cliffs on the island spurs may due to the protec- 
tion afforded by rapidly growing fringing reefs in late 
Cainosoic time ; these would have to be scoured away 
before the Pleistocene sea could attack the volcanic 
masses. Variations in the depths of lagoons, again, 
mav be expected even on a general platform of erosion, 
owing to the presence of drowned valleys, fault- 
troughs, sMd vdcanicalW formed depressions not yet 
tilled with detritus, lagoon depths greater than 
50 or 60 fathoms are, however, rare. 

Thb Times of November a8 contains an article 
from Prof. Einstein on his generalised principle of 
relativity. Prof. Einstein remarks at the beginning 
of the article: “After the lamentable breach in the 
former international relations existing among men of 
science, it is with joy and gratefulness that 1 accept 
this opportunity of communication with English astro, 
nomors and physicists. It was in accordance with 
the high and proud tradition of English scienic that 
English scientific men should have riven their time 
and labour, and that English Institutions should have 
provided the material means, to test a theory that had 
been completed and published in the count^ of their 
enemies in the midst of the war." After a brief 
account ofethe general nature of the theory, which 
does not add anything to what has been summarised 
by Prof. Edditij^n in his report to the Physical 
Society, Prof. Einstein concludes : “ The great attrac- 
tkm of the theory is Its lo^^cal conslstencv. If any 
deduction from It should prove untenable, U must be 
given up. A modification of it seems impossible with- 
out domritaon of the whole. No one must think 
shat NewtSnfe ^reat creation can be overtiirowo in 
any real sente by tWs or any other theory. His dear 
and wide ideas wUl for ever retain thdr dgnificante 
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as the foundation on whi<^ our tnodsrn cooceptiohs 
of phydes nave been built ... By an appEeatfoa of 
the theory of relativi^ to the taste of reidars,' Co 4 ay 
in Germany 1 am called a German man of tdencs, 
and In England t am represented as a Swiss Jew. 
If 1 come to be regarded as a bffe noirt, the desmp- 
tions will be reversed.** Prof. Eddington, tin the 
Contemporairy Review, emotes from Newton's 
**Optldis":— "Query 1. Do not bodies act upon 
light at a distance, and by tiieur action bend its raya?“ 

On Engler’i theory of the origin of petrdeum, the 
oil has b^n formed out of animal and vegetable fatty 
matters derived from marine animals and plants. 
The fats have been hydrolysed by water, and the 
resulting fatty adds, under the infi'uence of heat and 
pressure, have then been decomposed Into carbon 
dioxide .^nd hydrocarbons, these latter constituting 
the petroleum. Whilst this theory would account for 
the liquid hydrocarbons of the aliphatic series found 
in petroleum, it does not explain the presence either 
of solid paraffins or of the aromatic (naphthenic) 
hydrocarbons which are found in most petroleums, 
and, indeed, form the whole of some varieties. 
En^r*s distillation experiments in confirmation of 
the theory were made chlefiy on free oleic and stearic 
adds. It U probable, however, that salts of these 
acids, rather than the free acids themselves, would 
be the bodies acted uj^ during the natural produc- 
tion of petroleum. Following up this idea, MM. 
Pictet and Potok have carried out a scries of experi- 
ments on the distillation of sodium stearate and 
sodium oieate, with the view of ascertaining whether, 
in operations thub approximating more closely to the 
natural conditions, aromatic hydrocarbons or paraffins 
of high boiling points are produced {Helvetica Chmtica 
Acta, 2, V , 501). In tho result it was found that 
the chief pr^ucts were acyclic and un saturated hydro- 
carbons closely agreeing with those found in American 
petroleum, but no trace of naphthenic (aromatic) 
hydrocarbons was produced. Hence the origin of 
Baku petroleum, and of the numerous other kinds 
which contain these naphthenic bodies, is not ac- 
counted for by Englcr's theory. Further, since many* 
of these bodies show optical rotation, they have prob- 
ably been produced >at relatively low temperatures, and 
not by the closing up of acyclic compounds, which 
would demand high temperatures and yield inactive 
products. No llkelv source of such optically active 
bodies suggests itself except the resinous or ‘terpcnic 
constituents of the higher plants Similar compounds 
have, in fact, been extracted from coal. For the 
numerous petroleums containing both acvtllc and 
naphthenic hydrocarbons a twofold origin appears to 
be indicated. 


The announcements of hfessrs. A, and C. Black, 
Ltd., include “X-ravs in General Practice,** Alice 
Vance Knox, with Voters on Instrumentation, Dr. 
R. Knox; “ Cerebro-Spinal Feveif: The Etldogy, 
Symptomatologv, l 5 ia^oris, and Treatment of ]^i- 
demic Cerebr^plnal Meningitis," Drs. C, Worster- 
Drought and A. M. Kennedy; ** Medieval Medicine, ** 
J. J. Walsh; and “The Making of Europe: A 
Geographic Treatment of the Historic Oevtiop* 
ment ^ Eurq>e," W. H. Barker and W. 

In addition to the books announced for pqbOcatfon 
by the Cambridge Unhereity Press (see NATttta* 
November ao, p. rntj be mentioned “Phyatqs," 
Dr. Norman R. CampbelK % volt.; “The Them of 
the Imaglttary tn Geometry/*^ J. L. S. Holton; “rrac- 
deal Chetph^ for Agl^turat S^ent*," H. A. A 
Neville, vol. i.; Bewne of the Baim & 

Thomas,*’ Rev. Canon A. J. Maron; “From iUtaai 
to Romahtt" (A Study of Con^parative RtifgiptK and 
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i^dlk»k>reX Mitt J* L. Weston. Mmrt. Con^a2>I« 
and C0f, Ltd., announce Phvsidogy and the 
Nation's Needs,” edited by Prof. W. D. Halliburton, 
containing essavs by Dr. M, S. Pembrey, Prof. D. 
Nob1 Paton, and the editor on, lespectivelv, **Ph>«;icul 
Training and the Open-air Life," "Physiology in the 
Study of Disease,” and "Physiok^y ond Uie Food 
Problem.” They also promi^ "Elementary Plant* 
Trigonometry,” H. E. Piggott. 

Messrs. Dulau ako Co., Lid ^ 31 Mar^rct Street, 
W.i, have issued a Catsdogue (No. 80) of neailv 
six hundred works on Diatomacese, Botan>, Horti- 
culture, Agriculture, Natural History, Geology, 
PalKontolof^, Voyages and Travels, Astronomy, 
Physics and Mechanics which will doubtless appeal 
to many readers of Naturk. It can be obtained upon 
appHcatron. 


OUR ASTRONOMICAL COLUMN. 

Ueuocrntric Grouping op pL\NbTs in Dkcrubrr 
— ^The astrologers have been omusmg themselves and 
alarming the timid by predicting vident cosmic con- 
vulsions as the result of the pfonetary grouping on 
Dmmbcr 17. The actual ^sition is sutndcntly 
interesting to warrant a note. During the live days 
December 13 to 17, six of the eight major planets v ill 
be within a range of 26^ in heliocentric longitude, 
while Uranus will be in the same line on the other 
side of the sun, the earth alone standing out. In the 
following list the two longitudes given refer to noon 
on December 13 and 17 respective; — Mercury, 130® 
to 154®; Venus, 135® to 143®; Earth, 79® to 84®; 
Mars, T52® to 154®; Jupiter, ia<i®; Saturn, 155!®; 
Uranus, 331®; and Neptune, 130®. There were 
similar scares when the four giant planets were all 
near perihelion together. We may safely predict that 
they will be as baseless now as they were then 

Courts. — Finlay's periodic comet passed perihelion 
about October 15*38. It was a fairly conspicuousi 
object in November, and observations are numerous. 
It will be much fainter in December, but an ephemeris 
(for Greenwich midnight) may still be of use : — 


Dec. 


5 

7 

9 

II 


R.A. 

b. m. tt 

I 33 59 
M3 7 
M* 41 
* 59 4 ^ 


K. ZUcf 

13 >4 

14 20 

15 18 

16 g 


Dec. 13 
*7 

19 


R A 

h. m %. 
2 7 12 
2 14 13 
2 20 47 
2 26 56 


N. Z>cc/. 

1*6 s'a 
17 28 

17 s6 

18 17 


SchaumaswS periodic comet li also fading, but more 
slowly. Ephemeris for Greenwich midnight 


Dec, 


]t.A. 

h* m. I 

.■i 14 9 36 
7 >41538 

9 i 4 ai 3 S 

II 142727 


Su D«eL. 


S.Decl 


R A. 

a ^ h. IB. ■» «■ # 

2 3 Dec. 13 14 33 13 3 52 

a 30 >5 >4 38 S4 4 >7 

258 17 144431 443 

325 19 1450 3 S 6 

Messrs. Braae'ond Fischer Petersen announce that 
their supposition that romet 1919b (Brorsen.Metcalf) 
has maw two revolutions since 1847 is not correct; 
its true period is 72 i years. 

Pall qv a MsiboUTB in Ambrica.— T he daily paper. 
re4»ort that on the night of November 27 last a large 
natehrire descended into Lake Michigan, and that the 
w|edt was seen before its fall by many persons over 
^ extent of country. If this event is fully cor- 
roborated, it seems quite possible that the meteorite 
have been a fragment of Blela's lost comet, like 
M.MaBapU’ffleSeortte of November 27, 1885, on which 
thefp occurred a ^reat shower of ordinary 

Ms4ed Ihroui^jtfw orbit of Bfela's comet 
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on that occasion, and must have been very near, if 
not involved in, the denser portion of the material 
forming tlw remains of the comet. The latter had a 
periodic lime of revolution amounting to about 
61 >«an, and if add five periods to the last return 
near the end of 1885 arrive ar the present time, 
so that a display of meteors was rendered quita 
probable. However, no very conspicuous shower 
occurred, though from reports sent in by various 
observers for the period November 15^25 a few 
meteors, including several of special brilliancy, wore 
recorded from the right direction in Andromeda. In 
all, seventeen paths appear to be confuimable to this 
shower, and the radiant 1^ indicated at 29® -1-44® near 
the star y Andromedse. 

On the same night, at oh 50m,, that the meteorite 
IS said to have fallen In America, u fireball was seen 
at Btistol descending slowly in the north-eastern sky, 
but the ^ atmosphere was very ha/v and few stars 
were visible. Observations of this object from other 
places would be valuable. 


ANNIVERSARY MEETING OF IHE 
ROYAL SOCIETY. 

^HE anniversary meeting of the Roval Society was 
held on Monday, when the report of the council 
was piesentcd and the president, Sir J. J. Ihomson, 
delivered an address. In the ^*vening fellow's ami 
Iheir guehts dim'd together at the Rojal Palace Hotel, 
Kensington, this being the first anniversary dinner 
since 1913 The assembly received W'ith mmh sdtib- 
faction the announcement of the piesident that the 
Prince of Wales is to bo odmilted a fellow of the 
society early next year 

The report of the council is large K occupied with 
an account of the origin and confclitution of the Inter- 
national Research C'ouncil and th»i related National 
Research Council, Tt Is hoped that the British 
Government will consent to make the annual con- 
tribution reauired from countries forming part of the 
international otganisation, in uider to plate the 
Council on a sound financial basis. The repot t refers 
also to the increased need of financial assistance for 
the promotion of research in pure scienci's and to 
developments of the National Physical T^boratorv' 
under Sir Richard Glazebrook's directoiship Ths 
names of the new officers and council were announced 
in Nature of November 13 (p jus) 

In his president U 1 address Sir fosoph Thomson 
referred to the retirement of Sir Alfred Kempr 
(treasurer) and Dr. Srhuster (secretarv) and to the 
invaluable services which these officers have rendered 
to tlie swielv. He also announted with regret that 
the assistant secietarv, Mr K, Harrison, hns been 
obliged to resign his office owing to ill-health. Tho 
subjoined extracts ,irc from the piesident's address. 

EifMleiw's Thtorv. 

I cannot pass over without notice the temarkable 
result that was announced at our first meeting this 
session • that the observations made at the eclipse of 
Ma> 29 showed that light was deflected, when pasting 
dose to the sun, by an amount which, within the 
somewhat wide limits of tht experimental error, 
agreed with thot predicted bv Einstein. 

The deflection of light by matter, suggested bv 
Newton in the first of his Out'ries, would in itself 
be a result of first-rate scientific importance ; it is of 
still greater imoortance when Its magnitude supports 
the law of gravity put forward by Einstein, a taw 
which has explain^ the long-standing difficulty of the 
motion of the Derihelton of Mercury, 

On Einstein’s law the velocity of light passing 
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through a field of mvitadooel ettracdon depends 
upon the gravitational potential, and dUnlnlalm as 
the potential diminishes^ Thus the gravitadooal fidkl 
round the sun acts like a refracting atmoephere, the 
refracdoD diminishing as the distance from the sun 
incfoases. 

Thou^ there are some hundreds of theories of 

S ravitatton, Einstein’s is the only one which has pre- 
Icted a result whkh has been verified by experience. 
On Einstein's, as on several other theories, changes 
In gravitational attraction travel with the vdodty of 
light, and also the mast of a body varies with the 
proximity of other bodies. 

In view of the statements in the Press about the 
overthrow of the Newtonian law, It mav be well to 
point out that It is only in most exceptional cases — 
cases which are very difficult to realise — that the 
difference between the effects of the two lavs U 
npprtdzhie. 

The modified theory of relativity by which Einstein 
arrived at this result is of remarkable interest and 
subtlety. The space around matter is on this theory 
distort^ by an amount which diminishes as the dis- 
tance from the matter increases, so that an observer 
in an aeroplane, if he were provided with infinitefv 
delicate Instruments, would, as he rose in the air, 
find the shapes of objects on the ground continuallv 
bhanging; and again the ratio of the circumference to 
the diameter of a circle would be dianged to a minute 
gmount by placing a weight at the centre of the 
drde. The laws of morality have been said to be a 
question of latitude; on Einstein’s view those of geo- 
metry are a question of altitude. 

On Einstein’s view, gravitation is due to a particle 
trying to find the easiest wav through space distorted 
aim disturbed in this way. We may put It as 
follows The dynamical principle of least action, 
when i^ied to a particle moving through a space 
of this Kind, would lead to a different path from that 
which would be pursued if the space were Euclidean, 
afxl this in path is mat which would be 

produced if we supposed the space to remain Eudidean 
and the particle to be acted upon by an appropriate 
fote. This force is what we call graviutional attrac* 
tion. Thus we can r e pr esen t the effect of this dis- 
torted space by the effects of suitable forces, and 1 
enect it will be found that even the most enthusiastic 
reiativitists will br tempted to think in terms of 
forces rather than In those of the geometry of non- 
Budldean qmce. 

If the distortion of space were very great, the cus- 
tomary methods of dynamics might loos their signi- 
ficance; and the question arises: Will, on Einstein’s 
fiieory, the space indde an atom be so far from 
Eudidean that ordinary dynamical methods are un« 
l^fiable? The answer to this question Is, “No.** 
There are two lengths which have spedal significance 
in connection with the atom; one of these is what 
we call the radhis of the atom, and is of the order 
lo*** cm. ; the other we call the radSus of the electron, 
and Is about lo-” cm. Even at fiw smaller of these 
(fistanoes tne grsvitatiocial ootendal due to the mass 
of rite atom, and therefore the dietortion from 
Eudidean Space, would be exceeiUf^y smalt com- 
pared with the correspanding quantines due to earth 
at its surfqtot that there Is no nedal distortion 
inside the atom, txoapt at distances from the centre 
whidi afw^ihfinitesitnal even when compared with the 
tadius of as electron. 

One polr4 of interest in connection witih any view 
we uka about mass is that, on the electrical theory 
of matter, the massive part of tiie atom is invaiiabW 
pedtivety charged, so mat ai^ state of space widen 
%6 assodate with mass ou^ to Involve something 
oorrespondlog to a positive charge of elSctrtelty. 
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The determinatkm of the consequences Of Ellfestebi’ii 
theory on the principles of retathnty, vdiere the Ums 
of space and time are so Inttmato^ oorrelatod tliaf 
time has to be treated as a fourth^spaCe (fiosenaioni 
introduces us Into a space of four dunendoas wUch 
we cannot visualise, and the {Koperdes gf which aia 
very remde froqi dur experience. It Is tMs WhM 
makes any general cxplaMtIon of Einstein methods 
so difficult^ To the analyst the difficulties pre sen ted 
by space of four dimensions are mainly thorn an 
increase In the number of his symbols and aqua* 
tione; his difficulties betfn when he has to explain 
his results to someone wm Is not an analyst it Is 
a remarkable and most Interesting fact, from the p<^t 
of view of either physics or metaphysics, that from 
such transcendental condderations as those I lutVe 
indicated should have emerged a result so closely con- 
nected with such a prouic thing as that it is more 
tinng to go upstairs than down. ^ 

According to Einstein's theory, the Fraunhofer lines 
in the sun must be displaced towards the red. This 
effect, though looked tor by several observers, has 
not been confirmed; but even should it turn out that 
the theory has gre^y to be modified, or even aban- 
doned, its conception and development will, I think, 
always be regarded as one of the great triumphs of 
human thought. 

Another mteresting ctmsequence of' Einstein’s 
theory is the exceeding minuteness of structure which 
it demands from matter. The electron, with a radius 
of 10 -” cm., carried our notions of ihe minuteness of 
some constituents of the universe far beyond those 
associated with the older atomic theory, but the slxe 
of the centres of disturbance, whidi in Einstein’s 
theory are associated with matter, bekrs to the slae 
of the electrons about the same proportion as the 
size of the smallest particle visible under the most 
powerful microscope to that of the earth Itself. 

I am, afraid that the termination of the war has 
not brought to an end the difficulties in the way of 
scientific research In this country. Not the leut of 
these is the difficulty and expense of procuring ap. 
paratus ; it is perhaps surprising that in these circum- 
stances the Government stouM have put obstacles In 
the way of the importation of philosophical instru- 
ments. Another very real difficulty is that the large 
increase in the number of students in our universities 
has greatly increased the educational duties of many 
of our most actlvs workers, and so diminished tbs 
time they can devote to research. 

The dmands of war required large quantities of 
substances whidi previously were obtainable only in 
small quantities and at great expense- Prominent 
among these is helium, whidi can npw be procured 
on a scale which, measured by labrwatory standards, 
is unlimited. Such supplies of helium put cryogenic 
research on a new footing, and render possible in* 
vestigations which promise to be of the greatest Cnu 
portanca to many different branches of scimee. It la 
greatly to be refitted diat in this country, the birth- 
place or cryogenic researdi, we have no adequate^ 
equipped cryogenic laboratoiy. 


Ths Med<MtU. ^ 

Thf Comty Uwoal Is awanlad to Wolzah MaDPOffic 
BavUu. ** ¥ 

trot. W. M« Bayiist has been engaged in thi 
investigation of phjelbloglcaf probjems for the tfd 
tMtty-fve Tteirv. His work has ranged over a Iwo 
fieU. mi pmoor with StaHinft withe efoctHaU 
phenomena of M otemmaUait heart wawihe ftM fo 
give the correct form of the aprmal vMatlocti ad oop^'' 

meter- Agwii, ne aiio atanung snpngeii tsiivtne^pffil* 
ei««Uc wm tm g p f eA-j y ilji , df ^ 
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iteeMc chemical mewenger, which travelied by the 
hkmi and not by the stimulation of nerve*endinC8 
$0^ the. passage of Impulses through ocrvet and the 
odQtral nervous system. They showra that tide secretin 
was but a type of a whole ^pup of substances which 
they designate hormones. The discovery of these hor- 
mones, and the precise deBnitloo of their nature and 
of the conditions of their activity, mark an importont 
ept^ih the development of our knowledge of the organs 
Of the animal body. Prof, Baylisi's researches on the 
mode of action of enxymes and on the closely related c^s- 
(hms with regard to the nature of colloidal solutions 
have obtained universal reclamation. The war led to 
Prof. Bayliss making a great advance in practical 
medidne. He studied the condition known as shock, 
which follows great loss of blood The condition 
bad preylouslv been treated by the Injection of saline 
sotunon, but the effect produced was diaracteristtcalh 
transitory, and sometimes no benefit accrued at nil 
Prof. Bayliss, amongst other things, proved that per- 
fused fluid to be effective must contain colloidal 
matter sufficient to give the osmotic pressure of the 
normal colloidals of the blood. 

A Royal Mbdai Is awarded to Prop John Bri-t- 
LAND Farubr for his researches in botany, especially 
in the cytology and anatomy of plants. 

Prof- Farmer*! work is characterised bv the funda- 
mental importanoe of the prd>lem8 worked upon ; thus 
his mmoirs on the ntelouc phase (reduction division) 
in animals and plants are of as great value to 
soologists as to botanists, and his conclusions and 
interpretations of the rtmiplex nuclear changes which 
precede the differentiation of the sexual cells have 
stood the test of critidsm, and remain the dearest 
and most logical account of these ver>' important 
phenomena His papers, in collaboration with his 
pupn. Miss Digby, on the cytdogy of those ferns in 
which the normal alternation of generations is de- 
parted from has thrown new light on problems of tlw 
greatest biological interest, and especiallA on the 
nature of sdeuaKty In his cvtologlcal work on can- 
cerous growths Prof Parmer has established the close 
similarity between the cells of malignant growths and 
those of normal reproductive tissue. 

A Royal Mbdal is awarded to Mr. Jambs Haywood 
Jbans. 

Mr Jeans has successfully attacked some of the 
most difficult problems in mathematical nhvsics and 
astronomy. In the kinetic theory of gases he has 
Improved the theory of viscosity, and, using 
generalised co-ordinat^. hot given the best proof \ct 
devised of the equipartidon of energy and of Max- 
wells law of the distrlbudon of molecular velocities, 
assuming the validitv of the laws of Newtonian 
dynamics. In dynamical astronomv he took up the 
tfffflcujt problem of the stabllitv of the pear-shaped 
form of rotating, IncomDresslble, gravitating fluid at 
a pdnt where Darwin, Polncard, and Liaoounoff had 
left H, and obtained discordant results 6v nroceed- 
Ing to a third order of aoproxlmation, for which verv 
ttc^t mathematical wu regulred, he showed 
that this form was unstable. He foltowed this uo bv 
the discussion of the similar problem when the fluid 
Is co m pr essl bla, and concluded that for a densftv 
gr ea ter than a cHdeat value of about one-ouerter that 
4| water the bdiaviour Is generafly similar to that 
of an tncomprtssible fluid. For lower densities the 
bahaviour resembles that of a nerfectiv comores^bfe 
(hAiU sM Increasing rotation nutter wilt take a 
teracular chape and later be ejected from the edge. 

tjdw Muml Is awarded to Prof. Percy 
FAradab FRAlliCt4Ht> for ^s investlgadons in three 

4 diemjical sdonow, 

' Fn^tyldKid*! tmriv woifc on the flfuminadng 

'psmt of bttntbig hydrocarbon^ was consMefabte in 

no. A. rot. jo4l 


amount, and had the further merit of inspiring others 
in the study of combustion. He was one of the fiM 
after Pasteur to study seriously the chemical reactions 
which occur during the vital processes of numerous 
lower ot^nisms, and to apply such reecUons to the 
preparation of pure products. During the last twenty 
years he has deviged himself to the eiuddadon of the 
reladonbhip existing between the chemical constitu- 
tion and the rotatory power of optirally active Sub- 
stances. 

The Sylvbstfr Medai is awarded to Major Percy 
Ausxanx>br MacMahdn. 

Major MacMahon’s researches on the combinatory 
analysis and on subjects allied to the partitipn of 
numbers arc of the highest value, and display great 
originality and invention. He has shown e^ual power 
in die discoveiy and treatment of the wonderful ranges ^ 
of partition theorems which are derivable from me 
theory of elliptic functions, and of the simitar theorems 
to be obtains by the appluation of analysis to purely 
arithmetical principles 

The Highps Mfdai is .iwardi^ to Dr Chaklbs 
Chreb. 

Dr Chree has for man> \ears devoted himself to 
the intimate study of the phenomena of terrestrial 
magnetism, notablv those which are recorded bv self- 
registering instruments He has investiffated the 
differences which occur in the diurnal variation on 
quiet or moderately disturbed days, studied the 
initial stages of magnetic storms, and investigated 
various problems connected uith the relation of 
solar phenomena and manifestations of terrestrial 
magnetism Perhaps the most notable result obtained 
is that called b\ Dr Chree the acyclic changi* ’* 
TTiif manifests itself on taking the averages of quiet 
days, when it appears that the mean value of the 
magnetic force is not the same at the end as it uos’ 
at the beginning of the a4-hourK period, hut shows a 
difference which is always in the same direction 


THE HYDRO-ELECTRIC SURVEY OF 
INDIA 1 


A T a time when so much enterprise and energy are 
being displayed in collecting facts and data con- 
cerning the woild’s wnter-poucr resource**, the issue 
of a preliminary report on the i\ater-po^er resources 
of India is an Incident of considerable interest and 
importance The investigation was commenced in 
iqi8 under instructions from the Indian f'lovcmment 
by the late Mr G T Barlow C I E , v,ho was placed 
in charge of the survev, with Mr | W Mearcs as 
his assistant The untimely and deplorably sudden 
death of Mr Bartow in April, tqiq. towards the close 
of the tour of insoettion, left the compilation of the 
repore In the hand, of Mr Meare*. who wa. oppeuntM 
as his successor In the post of Chief Engineer Mr- 
Mearf. has dlwharged hi. <>xactin(( task In a vfiy 
able manner The removal of Mr. Barlow’s colla. 
boratlon vvas. of courM. a wlou. deorlvadon, a. a 
number of place, were visited bv him unaccompanied ; 
and, althouf^ he comolled hi. note, with everv care, 
hi. unrecorded Impression, would have been of Qreat 
value. Notwlthrtandlnp thi. the report f. excellently 
put tofsether, and full of umful.lnformatlan. 

The earliest water-oower Installation In India waa 
the electric liifhtlnif plant of the town of Darjeellnff, 
carried out bv Mr Meare. himself In 1897 Five 
years later considerable power for Industrial purpoaea 
was developed In Mysore from the River Cauveev. 
Then notMni; of Importance happened until the initla> 
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tion of the great Tata h)dro-clectric power project at 
Bombay, which has recently been completed. I'hc 
LOuntr>' is known to abound in hydraulic posslbiliHos, 
hut. owing to the fwucity of important manufacturing 
industries, no serious attempt has been made to 
exploit these possibilities, except In a few rare 
instances. % 

The difficulty in regard to the promotion of power- 
development schemes is the erratic incidence of the 
rainfall. India differs veiy greatly in this respect from 
other countries. The rainiaU Is seasonal, often tre- 
mendously heavy, followed by protracted spells of 
drought. In arnount it ranges from 500 to a few 
inches. 

Apart from canals, the mountainous regions, where 
the rainfall is a maximum, are the natural souixes 
of water*power, but here there is a certain disability 
in that tnry lie largely in unsettled districU in the 
north Inhabited by uncivilised tribes ** Except In 
localities where storage on n large scale is possible, 
such as the Western Ghats :ind possibly the uplands 
of the Central Piovinccs, the greater part of the mon- 
hoon rainfall of India must necessarily pass to the 
great rivers and canals undeveloped for power pur- 
poses.” The Ja Idaho River in tlio Beng.d Duars is 
instanced as n case in point, llic catchment area is 
250 ^uoie miles, and the annual rainfall not less than 
150 in — probably 200 in. as an average. In the seven 
months ftom April to October the total fall amounts 
to some 75, (X>o, 000,000 cubic ft , giving an average 
flow of nearlv 4000 cubic ft. per second, vet the flow 
gauged in April this vear was only 170 cubic ft. per 
second. Add to this that a single day’s rainfall may 
reach, and even exceed, lo In., and the difficulty of 
controlling such extremes becomes at (tnee apparent. 

In consequence of the prevalence of conditions such 
ns these, many Indian rivers during the drv season 
sink to insignificant streamlets Storage, therefore, 
during the monsoon period is the only possible means 
of obtaining continuous supplies of water. But in 
most localities this is not economically possible. Cer- 
tain seasonal Industries, such as ' tea-drying and 
.kindred processes, might be served bv intermittent 
supplies, but the cost would be relatively higher than 
by n continuous supply. 

As indicating the ‘backward state of electrical 
development In India, the following fimircs are 
interesting. The number of watts installeo per head 
of population in Canada is 148, In Australasia 63, in 
Sqpth Africa 57, in the British Isles 33, and in India 
less than i. 

The total brakc-horse.powcr of all kinds is set 
doan approximately as follows; — 


Assam 

Bengal 

Bihar 

Bombay 

Burma 

Central Province* 

Madras 

Punjab 

United Provinces 


22,550 

201,518 

2,335 (apart from collieries) 
782,872 

*7*750 (exclusive of ncc mills, etc.) 

32.77 1 

39 . 5 « , 

» Si7W (rteam only) 

38,548 


Grand TotAl ... I|>53|638 

No estimate of the tota^ «ater>power available for 
development U given or attempted. Mr, Mearv etatea 
that it would take aeveral yeare to aieertatn it, even 
approsimatelf. A etatentent ie eet out of exUtiOff 
1udro>electrio plant* and a number of posriUe «fte* 
tor developtoit watar,>poi*er are di*cu»aed. The 
report conclulle* a’lth a ierie* of practical note* and 
sufigeition* ua method* of collecting and tabulating 
tba neoe*«arp data, with a view to the future work of 
tUfVeV. , BRVSSON CUNmHOBAM. 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Cameridob.— A further benefaction of loool. has 
been received by Prof. Nuttall on behalf of the institute 
for parasitology from the executors of the late Lord 
Stralhcona and Mount Royal « in fulflkntnt of a 
promise mode In 1910 to contribute that sum when 
the sum of 6000I, liad been collected from other 
sources. 

Dr. F. H. A. Marshall, fellow of Christ's College, 
has been ^pointed reader in agricultural physiology. 

Mr. P. Lake, of St. John’s College, has been ap- 
pointed reader in geography. 

Mr. W. B. R. King, o'f Jesus College, has been 
appointed assistant to She professor of geology, and 
Mr. T C. Nicholas, fellow of Trinity College, to be 
demonstrator in geology. 

Oxford,— On November a an amendment to the 
Responsions statute was moved In Congregation bv 
Prof. Gilbert Murra>. This, if carried, would have 
had the effect of restricting the exemption frc«n com- 
pulsory Greek to candidates in the i^ss schools and 
in the honour schools of natural science ond mathe- 
matics. The amendment was lost on a division by 
104 votes to 133. This decision will, no doubt, lead 
to a leoponlng of the question of exenfptlon before 
Congregation, with a possible appeal to Convocation 
before a final settlement can be reached. 


On Friday, December 5, the Marquess of Northamp- 
ton will distribute prizes and certificates at the 
Northampton Polytechnic Institute, Clerkenwell, 
E.C.i. 

Owing to the Lack of fuel for heating purposes, the 
University of Budapest has been unable to rosuma Its 
activities this session. It is not anticipated that the 
resumption of work will be possible until rfext spring. 

The Right Hon. Viscount Haidanb of Cuoan, 
president of Birkbeck Ccdlege, will receive the college 
graduates and deliver an address on “What Is 
Truth?” at the celebration of the ninety-sixth anni- 
versary of founder’s day of the college on Friday, 
December 12. The chair will be taken at 8 p.m. 

The Dean of the faculty of medicine of the Uni- 
versity of Paris has directed our attention to the re* 
organisation of the courses of instruction and the re* 
opening of the laboratories and clinics in this faculty. 
A booklet has been published by Messrs. Masson 
(price 1 franc) giving a valuable and interesting 
historical account of the school, together with com- 
plete information with respect to the various courses. 
The booklet is admirably produced, and Illustrated 
with twenty-one well-executed photographic plates. 
It should be in the hands Of all those who wish to 
make use of the gredt resources now open to them. 
There should be many of these. Some of the rilnlctd 
courses are given in vacation time— a fact which 
makes them available to those who mi^t otherwise 
find It impossible to make a visit to Pans. 

The Prime Minister has appointed a Committee 
Inquire Into the position to be assigned to the ctas^ 
to the language, literature, and histoiy'of ancient 
Greece and Rome) in the educadonai svstetn of the 
United Kingdom, and to advise as to the tneajas by 
which the proper studv of these subjects be nUdn- 
tained and improved.” The constitution of the Coro” 
mittee is as follows The Marquess of CrifWn (chair- 
man), Sir George Adam Rev. C. A, Allni^^ 

ton, Mr, 9. O Andrew. Miss'^. Ef. Prof* 

H. J. Bros^, Prof. ,T- Burnet, Mr. T. R. Olow, S)r 
Henry Hadow, MiH K, Jex-BUdoe, Ptot W* Ifetr 
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Mr. J. O. Legge, Mr. R. W. Livingstone, Mr. G. A. 
MacmiU«a» Prof. C^bert Murray, Mr. Cyril Norwood, 
Prof. W. Rhys Roberts, Mr. C. E. Robinson, Prof. 
A. N. Whitehead, and Mr, 'C. Cookson (secretaiy). 
Communications intended for the Committee should 
be addressed to Mr. C Cookson at the offices of tho 
Board of Education, Victoria and Albert Museum, 
Exhibition Road, South Kensington, S.W.7. 

Thb eighth annual Conference of Educational Asso* 
ciations will bo held in University College, Gower 
Street, London, VV.C.i, from Wednesday, Decem- 
ber 31, 1919, to Saturday, January 10, 1^0. Mr. 
M. A. L. ^sher. President of the Hoard of l^ucation, 
will give an address at the Inaugural meeting, and the 
following are among the subjects to be discussed at 
meetings of some of the associations -National Asso. 
ciation of Manual Training Teachers and Eduialional 
Handwork Association : (a) The Measurement of 
Practiral Abilit> and {b) Handwork and Science. 
British Psychological Society — Education Section * 
The Development of Mental Tests. Association of 
Science Teachers; Anti-gas Eans — Hilh Experiments. 
(Geographical Association : The Present Position of 
Geograplw in the Upper Forms- Some Causes and 
Possible Remedies; Soitsbergen; Islands, Peninsulas, 
and Empiies; and kainfall Considered as a Geo- 
graphical Function. The Association of Science 
Teacfiers has arranged for a demonstration of Dr. 
Wilson's astronomical model at interv^als throughout 
Monday, January 5. 

The inauguration of the Unlvcrsltv of Strasbourg 
under the new regime, which took place on Novem- 
ber ss, was naturally an event of Importance. The 
position of Strasbourg as the eastern outp<^ of French 
culture gives to its University a position of outstand- 
ing prestige. The authorities responsible for its “re- 
construction under the tricolour intend to maintain 
a very high standard of studies, and are especially 
anxious to attract students from this country. There 
are six faculties Haw, sciences, letters, medicine, and 
Protestant and Catholic theology) and a personnel 
ensetgnant of 170 professors and matires de confirenct. 
A weU-endowra Socl^t^ des Amis do PUniversitd 
(3 rue Geiler, Strasbourg) has just been founded, and 
one of its chief obj^Kts will be thiit of welcoming Mudc.i s 
(of either sex) from abroad and of making life attrac- 
tive to them* Inquiries should be addressed to the 
society. The cost of living Is much to the advantage 
of British rrsidents on account of the verv favourable 
rate of exchange. The imposing university buildings 
(opened in at a cost of 3.000, ooo2 ) stand in the 
centre of the city, and close at hand is the magnificent 
library of 1,300,000 volumes, so rich in Germon litcra- 
ture. Strasbourg itself is, without doubt, one of the 
most attractive and well-governed cities in Western 
Europe, and it? dose proximity to the beautiful forests 
of the Vosges givr^ it a further advantage as a place 
of residence for British students. 


SOCIETIES AND ACADEHTES. 

London. 

leyal Seddy. November 2o.~S!r J. J. Thomwn, 
pnei^t, in tte chair.— W. J. MngUm: A linear 
atweiative algfebra suitable for electromiagnetic rela- 
doat and the theo^ of relativity, 'fhe algebra is 
ba aed on four fandiunental units i, f, k, o. The 
square of each unit is -i, while the other b!nfli7 
products are polar {ijm—ji, etc.). This 

algdMW it 'associative. i,*L It. an interpmted as 
nMtqaliy reptangular unit venors in Eudidun space, 
adHia e it a unit vector in tlfe fburtb dimension per- 
pepdRular to 'the other three. Let w be the 
imi^iiiaiy ppatar ctV-x and W-e-’pv'-i, where 
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p is the scalar potential, then if (F, G, H) is the 
ordinary vector potential the vector 


U=tF+;G+feH + oW 

is the fourfold vector potential If Ci is the operator 


. a . a 


then iho electric and m.agnctic fortes are the rix 
comporK'nts of rVtU, the scalar part of which 
vanishes ; and the eight scalar equations of the clectru- 
dynamic field which connect these forces arc expressed 
by the single equation Vi(ViU)-o This equation m 
the equivalent form ri’*U=o, when interpreted in 
terms of ordtnarv space, expresses that all the dis- 
turbances aie propagated from their point-sources with 
uniform velocity l, — Sir Joseph Larmor : (jcneralised 
rcIativiU, in connection* with Mr W. J Johnston's 
frvmbolic calculus. If t;k aic poLir units, so that 
— I, -;i, then tfc + ;y + )ic is u binary form 
involving the position of a point xya and that of a 
tnhetlron »/fe. So far as regards n‘lati\e position, n 
displacement of the one is the Sviitic thing ns a dis- 
placement of the other. A vector iF + )Gi-fcH repre- 
sents an cntit> independent of the tiih^ron of refer- 
ente, so is invariant for ihangcs of the latter. Opei.i- 
tions of addition and multiplication of vectors give 
results which are also invariant Similar statement** 
apply in geometric algebras of liighcr dimensions, and 
the scalars involved mav be ordinal y iinaginarie^ 
With the four dimensions y, c, of Min- 

kowski, Mr. Johnston has shown that the vector 
forces of the electro-dvnamic field arc specified bv 
VjU, where U Is the fourfold vector potential, anfl 
the eight equations of the field arc summed up in 
y^iUsso. But a source, naturally conceived a? a 
singular point in ordinary space, complUntrs now* 
into a Minkowski line. .Vgain, all the geomitric 
quantities natural to anv Euclidean hvpeihpare are 
those which arc evolvtfd immediattly from the addition 
and multiplication of vectors in it. It is prov*'d that 
the pofcsiblc tvpes of disturbance propagated through 
an lether, which conform to the pnnciple of lelalivitw 
are restricted to the single one speiifii^ bv Maxwell's 
electro-dynamic scheme In an apjx*ndlx I he Einstein 
idea of gravitation is developovl .is a thtory of corre- 
spondence of modes of action of .1 phvsiral s\stem; 
it appears, at anv rate on this vi«w. that it does not 
involve dispicuement of the solar speitral lines.- 
G. R. Balrtto The variation with frtqucnn of the 
ronductivttv .ind dielectric constant of diclertriiw for 
high-frequem V oscillations - F. J. W. Whipple* Equal 
parallel c>Hndriral conductors in okclrical problems. 
Dr .Mexander Russell has recently directed attention 
to the practiLol importance of determining the nu^al 
induction between currents of high frecmcncv carrierl 
by parallel cvlindrical conductors, and pointed out t^at 
the problem is mathematically equivalent to that of 
finding the distribution of static charge on two elec- 
trified conductors. The first part of the present paper 
is devoted to the solution of this problem. The co- 
effirients of mutual and self-induction and the forcr 
hetw*een the cv finders, regarded as carriers of high- 
frequency currents, concentrated on the surfaces, are 
also investl/ja<«il - -G. .V Ssbstt* Ih^ scatterloj^ of 
X- and y-rays bv ring, of electrons. A crucial test 
of the electron-ring theory of atoms. This 
investigates the effect of the regular spacing of the 
etectrons of a ring on the scattering of X- and iways. 
treated as undamped simple harmonic wave-trains of 
high frequency. The ring, whether at rest or 
revolving uniformly about its axis, dinracta the waves 
Incident on it in all direcHons, but .not equally. For 
a single electron the law of distribution to that of 
Sir J. J. Thomson’s simple-pulM theory, but It deviates 
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fnm it «0 the number of electront increase*, more 
energy going forward in the direction of the incident 
ray* than backward* This asymmet^ U reuinedp 
thcntgh to a less extent, by an irregular assemblage 
of similar electron rings with their axes distributed 
uniformly in space. An expreulon is obtained for the 
scattering coemdent, or moan total energy scattered 
per ring per unit intensity of the incident radiation, 
tn a finite form, depending upon the number of elec- 
trons in the ring and on the ratio which its radius 
bears to the wave-length of the incident radiation. 

Pbyskal SodsCy, November 14.— Prof. C. H. Lees, 
president, in the chair**«-S. Battirwertk : The self- 
inductance of single-layer flat coils. Two for- 
mulse are estoblishcd for the computation of the self- 
inductanoe of single^yer flat coils, one for the case 
when the inner and outer radii are not very different, 
and the other for the case of small inner radius 
The two formulas are shown to be consistent and 
capable of including all possible cases — Dr. N. W. 
McLashlsa : An experimental method of determining 
the primary current at break in a magneta A method 
of obtaining experimentally the current at break In 
a magneto Is described A condenser is connected 
ocross the secondary winding to reduce the voltage 
below that reouired' to cause sparking at the safety 
gap. The peak voltage due solelv to interruption of 
the current at any siwed is found The interrupted 
direct current necessary to give the same peak vol^e 
Is also found bv using a calibrating circuit. The 
magnitude of this current is equal to that broken In 
the magneto, 'fhe influence of the secondarv con- 
denser on the primar) current at high speeds is dis. 
cussed. — F. W. N*w*aa : A new form of Wehnelt 
interrupter. | 

Ksyal Mstsmiegleal Seclst>, No\ ember 19— Sir 
Napier Shaw, president, in the chair— Lieut. C. W. B 
Nsraund : Effect of high temperature, humidity, and 
wind on the human body. The climatic conditions 
under which a wet bulb, restricted to a certain maxi- 
mum rate of evaporation and having an initial tem- 
perature of 365^ C., will neither gmn nor lose heat 
are derived horn kata-thermometer and wet-bulb 
formuUe The application of these results to the 
human body is then considered, and, on the assump- 
tion that conditions resulting in a rise of body tem- 
perature above 36 5^ C. must be fatal, the upper limits 
to liveable climatic conditions are deduce. The 
scorching, and sometimes deadly, simoom of tropical 
deserts is considered to be a cate of the onset of a 
high wind without necessarily a change of tempera- 
ture or humidity, converting liveable into unlivenbh 
conditions The suggestion Is also made that an 
essential feature of heat-strokes may be that a portion 
of the body hat been exposed for a time to air condt- 
tiflhs which are above the limit for existence. The 
wet kata-thermometer and wet-bulb formulm were 
found to furnish quite discordant results regarding the 
behaviour of a wet surface undi^ varying wind velo- 
cities, and It is suggested that this discrejfwncv is due 
to a less efficient wetting of the kata-thermometer 
bulb and to a consequently restricted rate of evapora- 
tion from U-XDapt. A. J. Baatiari; Some observa- 
tions of the upper air ovtr Palestine. This paper gives 
a brief summary of s<mie upper-air otmrviitlons made 
in Palestine during the last two tears. Tables and 
graphs are dven showing tiie monUily averages of the 
^horlsontai movements at different altitudes over three 
stations, at one of which (near Ramleb) observations 
were up continuously for a ^r. The recond 
part of the papm* deals with vertical velodtSes, and 
Ihctudes frequency curves, showing for each of the 
layers o-^sooo ft, 2000-4000 ft , and 4000-6000 ft the 
aunAw: of times in each month mt the observed 
NO. VOL. ioe 1 


velocities differed front the theoredeal ooee by nu* 
more than 10, ao. or 40 per cent, etc. The lowest 
layer Is appredabiy Che most varied, and in it dlSW* 
enoes of 50 per cent are not unusual, aklkmgfa 
average velocity differ* veiy sl^tiy from theory. In 
the other layers there is a distinct inayase in the 
compactness of the frequency curvet, while tiio 
average velocity changes from slif^tiy aitove to 
slightly below the theoretical value.'^E, G. BIftsm ; 
Barometric pressure and underground water-Ievd. 
Ihe results recently obtained frm a study of an 
experimental well with autographic registration at 
Kew Observator\, Richmond, Surrey, are compared 
with some earlier records Stamen by Dr. Isaac 
Roberts at Maghull, near Liverpool, and by K. 
Hon^ in the neighbourhood of Tokyo, in Japan. A* 
at Kew, the sensitiveness of th^ water surface at 
Maghull to pressure changes vanes consi^rably, high 
sensiUvenesf being associated with saturation of &e 
soil b^ previous heavy rainfall. In Japan it was found 
that in surface wells the water-levd was not affected 
by pressure changes, sensitiveness being exhibited bv 
deep artesian wells only Prof Honda hos pointed 
out that by determining the sensitiveness of a weU 
to barometric pressure the extent to which pressure 
changes affect strata at a given depth J>eIow the sur- 
face can be deduced. Data for Japan and the British 
Isles obtained in this way show matked points of 
different e 
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PUIesofhkal Sscisty, November 10 -Mr. C* T. K. 
Wilson, president, In the f.haii. — Dr. Hsrtriigs: ' 
Colorimeter design — J T. Sasaders . A note on 

hydrogen-ion concentration and photosynthesis Spiro- 
g>ra and eBidea during photosynthesis cauee the sur- 
rounding water to become markedly alkaline. Acids 
are very rapidly absorbed.— J. Gray: (i) The effects 
of some ions on spermatozoa. A suspension of 
Echinus spermatozqa in tea-water behaves In an elec- 
tric field or in the presence of hydrogen ions ot trl- 
valent ions in the same way os an emulsion of 
albumen in alkaline solution. (2) The effects of ions 
on ciliary movement (gills of Myitlus sdtdu). Bv far 
the most potent ions in sea-water which affect cUiaiy 
movement are hydrogen ions and hydroxyl nms, - 
C Warbartsa. Note on the solitary wasp, Cmhto 
ctphalotfs. A small colony of C. cephalotes took poa- 
sesslon In August, X919, of a log in the authof^s 
garden, and anorded an of^rtunity of studying their 
habits with some accuracy. Observations were made 
on the time occupied in capturing and brindng, home 
their prey and in padcing them in the mtrrows.^ 
Miss M. D. HsvUaad : Preliminary note on the life- 
history of a Proctotrypld (Lygocerus *p.) hyper- 
parasite of Aphldlus Lygoemu Camtronit Kleff 
(Proctotrypidae), Is a hyperparatite of certafai 
Braconid parasites of plant-itce, and not a parasite 
of die aphides themsdves, a* has hitherto, beep 
assumed.— H. J. SasB and W. H. Taw; The natural 
hivtorv^of RotMgues, with exhibits. The ggper 
a brief account of the Island of Rodrigues as it at 
present exists. Since it was first dlsoovem it appeart 
to have been completely swept by Are, save on^ m 
peculiar deep pits in the elevated oorsl rgdk WM^ tq 
places overlies the volcartk. Here a certain number 
of the indigeiKms |dants stiQ tutvive, but probably tbe 
species in the flora are only hidf as numerous as wtian 
the island was first discovered; gree^ damage has 
also been ''dode hy pigs and goats. The ftsm. 
previously described was i^fnost in Its s&e that id a 
coral trimid, but tiie presen^^1ec^|ooe revsp] 
larger mnpbers of tpedes and^mre variety^ hkReatlag 
' pr&ably a grSater age (or the islandt the 
£awa a ckm parafiSj to that of fl&^s JMSSi, 
vofeanic islands tst M ad^raly to fsfamd cSndItkAfl. 
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LMtrwf IM W hwfiO Ml S«cMy, November 4.— 
Pr«(, F. E. Wdu in the chair.— Prof, W. H. Uag: 
One of the simplest land-plants, H^nea Ligniert, The 
furrier results obtained bv Dr. R. Rldston and Prof. 
W, H. Lana in the study of the silidfied Old Red 
Saobtone friants at Rhynie were described Two 
apeciM of Rhynia are now distinguished, R, ^wynne- 
*Vuughtmi and Jf. ma^of. The latter Is the larger In 
aU its parts, and differs in some details of anatomy. 
These plants ore rootless and leafless, and consist 
of a subterranean rhtacnne with rhisoids, dichotomousiy 
branched cylindrical aerial stems, and large terminal 
Iporangia. Another equally simple plant, associated 
with mese in the fainily Rhyniacess, has been dis- 
covered apd investigated. This, Homea JLiMtcrt* con- 
sisted of rhizomes^ branched stems, and terminal 
sporangia, without roots or leaves. The rhizomes 
were Tob^ parenchymatous structures, suggesting 
comparison with the protocorm of certain species of 
Lycopodium. The stems branched dichotomousiy, and 
had a simple central cylinder, cortex, and epidermis 
No stomata have yet b^n discovered in this plant, as 
they have in Rhynia, but iU organisation suggests a 
dmilar land -habit. The sporani^ are remari»ble in 
the presence of a columella-like central region, making 
the spore cavity dome-shaped. These simple vascular 
Ctyptogams suggest comparisons with nrvnphvta and 
Al^. 

Paris. 

gca4say ef Msacss, November lo.-’M. IJon 
Guignard in the chair. •‘M. Haaiy : A case of diffrac- 
tion of Images of circular stars.— H . Doavlllf : 'Fhe 
s^logy of Mont Blanc. — A. P I sad si : A solution of 
notcrochromatlc photometry permitting of a physical 
measurement of the luminous intensity. The instru- 
ment proposed is based on the inversion of a spectro- 
^aph, the slit being replaced by a thermocouple. — 
L. vafast ; The coaptation of the anterior femurs and 
of the head in the Pnasmtdse. — E. BoaipUaf ; Surfaces 
of translation and minimum surfaces in curved space. 
— B. Baillaad: Return of the Finlay comet; re-fwnd 
by M. Scha^lmasse; compared by M. Fayet with the 
recent Sasaki comet. The comet discovered on 
October 25 by Sasaki is considered by*M. Fayet, 
director of the Nice Observatory, as identical with "the 
periodic Finlay comet recently found by Schaumasse. 
— A. VfroRoet ; Time and temperature of formation 
of a star. The author concludes that the ^Mti originally 
could not have had a temperature more than three 
times Its present temperature, or a radius more than 
double the present one. Even In this case the time 
of formation would have to be less than a million 
years. The physical conditions have never been greatly 
different from the existing ones. — M. Oireasss: The 
calculation of the current thrown into thfi ground 
by the rails of^actric tramways.— H. Celia ana Mile. 
A. CfcawUa: Trie diastatic inversion of saccharose: 
Influence of the products of the reaction on the velocity 
of hydiK^ysIs, In all the cases studied tl» velocity of 
hydraysia Is a linear function of the fluidity of the 
•mutions. The reduced velocity of hydrolysis of sugar 
bjrsucrase caused bvthepresenoe of iievulose or glucose 
must be attributed to the purely i^yslcal effect of 
lAMjaSed viscosity.— L. GhsOs ; The detection of hydro- 
tftmt add in a cave of poisoning. Its pott-mortem 
‘ tranaformatlon into thlocvanlc acid. It is well recog. 
dtsad ihat^lQtlfiocyafiic add «>parent1v disappears from 
the, body 4t a certain period after death. It Is now 
wwn thid tihip add is ned destroyed or transformed 
U Jrreveystbie manner, vat takes up sulphur and 
ddmttqrUtt into^dilocyanlci^cld. The latter retlsU 
biNmi of pucrefactloa^ and can be extracted from 
Mi reoooVertfd by oxidatloQ Into hydro- 


cyanic add.— R. LsvaUlaat &nd L, J. StaMm : The 
action of methri alcohol on eulphurvi chloride and on 
methyl cbloroMilphonatc. -J. Bartbeaz : Relation of 
volcanic erupiion& and marine transgressions in £^pt* 
— A, Biiqast . The age of the old littoral lines ot the 
Bas-Champs of Picaray — (i. Mearet ; The prolonga- 
tion to the north-west of the zone of crushed io»s 
recognised between Aspri^cs (Avevron) and Fromental 

S Inute-Vienne). -Ph. Olaagsssd The plateau of 
lllevaches, Its cycles of erosion, its anrl(*nt gladers 
and peat-bogs,— J. <s Lspya^l : The conglomerates 
of the valley of la Bruche and the character of die 
breccias of sedimentary origin. — P. Qarrigsa-Lagraags : 
The klnematography of atmospheric movements and 
weather prediction, — C, £, BrszW : Relations of wind 
with gradient in the lower layers of the atmosphere. — 
A, Oow and Ch. VIscImlac : Characters and composi- 
tion of primeverose The new simar was isolated 
from two glucosides extracted from Fntnula offiandlis. 
Its physical and chemical properties are given. 
Glucose and xylose are the products of hydrolysis, 
and primeverose is the first known biose of this com- 
position — G. Tanrvt : The miellie of the poplar. 
Mderitoae has been isolated from the sugary deposit 
(nuellie) found in watm heasons on the upper laces 
of the leaves of certain spetics. — J, Anar; Mechanism 
of the cough in respiratory diseases. — J. Nagaatte : 
The formation of conjunctive fibres in a non-living 
medium at the expense of dead protoplasm - MM. 
(; Bertraod, Bracq-Raassea, and DaMOOvtne : Destruc- 
tion of Sitotroga ceralella bv chloroplcrin. 


BOOKS RECEIVKD. 

Human Personality and jts Survival of Bodily Death. 
By Frederic W. H. IV^erv. Edited and abridged by 
S. B. and L. H. M. Pp. xUi + 307. (London: Long- 
mans, Green, and Co.) 6«, 6d. net. 

South : The Stoiy of Shackleton’s Last Expedition, 
1914-17. By Sir Ernest Shackleton. Pp. xxi+376. 
fUmdon . William Heinemann.) 255. net. 

Identification of the Etxtnomic Woods of the United 
States * Including a Discussion of the Structural and 
Physical Properties of Wood. By Prof. Samuel J. 
Record Second edition, revised and enbrg^. Pp. 
ix+157+vi plates (New York: John WiVey and 
Sons, Inc. ; London : Chapman and Hall, Ltd.) 
Ks. M. net 

The Theory and Practice of Working Plans (Forest 
Organization; Bv Prof. A. B. Rccknagel, Second 
edition, thoroughly revised. Pp. xiv-fabs + vi plates. 
(New Yoik: ^hn Wiley and Sons, Inc.; London: 
^apman and Hall, Ltd.) or. net. 

Spiritual Pluralism and Recent Philosophy. By 
C. A. Richardson Pp, xxi+33S- (Cambrid^ : At 
the University Press ) 141. net. 

The Principles of Electrical Engineering and their 
Application Bv Prof. Gisbert Kapp, Vol il. ; Ap- 
plication. Pp. viii+388. (London: Edward Arnold.) 

*^sbcstos and the Asbestos Industnj : The World*! 
Most Wonderful Mineral and Other Fireproof 
Materials. By A. Leonard Suinmers. (Pltmen*a 
Common Commodities and Industrios.) Pp, 1x4* 107, 
(London : Sir Isaac Pitman and Sons, Ltd.) 2s. 6d, 
net. 

Meteorology for All : Being Some Weather 
Problems Explained. By Donald W. Homer. Wltb 
an introduction by C. S. Salter. Pp. xvi+i84+ 
vii plates. (London : Wtherby and Co.) Bs, net. 

Ions, Electrons, and ionizing Radiations. Bv Dr. 
James Arnold Crowther. Pp. xll + 276. (London: 
Edward Arnold.) lar. fld. net. 

Psychology and. the Day’s Work* A Study In the 
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Application of Ptvchology to Doily Life. By Prof. 
Edgar Jamea Swift. Pp. ix+38S. (I.A>ndon : George 
^Uen and Unwin, Ltd.) los. 6d. net. 

Notionit Fondamentales de Chimie Organique. By 
Prof. Charles Moureu. Slxldme 6dition, Fp. vii+ 
553. (Paris: Gauthier-VltUirs et Cie.) 16 francs. 

Agriculture and the Farming Business. By O. H. 
Benson and Oeorge Herbert Betts. Pp. xvU+77d. 

t London : Kegan Paul, Trench, Tiubner, and Co., 
^td.) loj. boT net. 

Introduction to Physical Chcmistr>. By Prof. 
James Walker. Eighth edition. Pp. Vui+433. 
(London : Macmillan and Co , Ltd.) i6r. net. 

The Outline of History. Bv H. 6. Wells. Pait i. 
Pp. 3s 4- plates. (London: George Newncs, Ltd.) 
15 . 2d, net 

Examples in Electrical Engineering. By J. F. Gill 
and F, J, Teugo. Pp. 173. (London * Edwaid 
Arnold.) 75. 6 d, net. 

Memoirn of the Geological Sui\ cy . England and 
Wales. Explanation of Sheet 154 Ihe Geology of 
the Country mound Lichfield, including the Noithern 
Parts*^ of the South Staffordshire and Warwickshire 
Coalfields. By G. Barrow and others With con- 
tributions by J B Hill and others. Pp. \ id + 302. 
(Southampton* Ordnance .Survey Office; London. 
E. Stanford, Ltd ) qs. net. 
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Roval SociPiv OP MiiiMne (Obaiatnca amt OsthbcoImv SacHon), at 
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Limnoan SocfBTV, at 5. . 
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THURSDAY, DECEMBER it, 1919. 

PARASITIC AMOiBA^: AND DISEASE. 

The Amoebae Uving m Man . A Zoological Mono- 
graph. By Prof. Clifford Dobell. Pp. vii + 
Z55 + V plates* (London: John Bale, Sons, 
and Danrelsson, Ltd*, 1919.) Price 75. 6d 
net. 

T his is a very valuable piece of work, brining 
order and critical intelligence to bear in a 
field of study which, already touched by many 
observers, has immensely increased in activitt and 
importance during the war. The common fresh* 
water Amceba, living freely in natural pools, has 
many relatives* some of which have Imn distin- 
guished by definite characters of the nucleus^ form 
of pseudopodia, cysts, and other characteristics 
as '‘good ** species and even assigned to distinct 
genera. But there has been no careful cytological 
study of the various species, though here and there 
important observations have been made. When 
to these forms are added those living in the soil, 
In sea-water, and, lnstl>, those parasitic in other 
animals, wc find that there is quite a large group 
of these “amoeboid ” organisms which have been 
recorded from this or ^at habitat by observers 
who were hurried by other work or insufficiently 
trained in cytological methods. As a consequence, 
without sound method or criticism, specific and 
even generic names have been given to “Amoeba?,” 
parasitic or free-living, and misleading sketches 
of them have been published. A perplexing con- 
fusion of inaccurate statements obscures the whole 
subject. 

A great source of maccuracjy and vague state- 
ment has been the interest exated amoi^ medical 
men by the parasitic species of Amtrba-like organ- 
isms and their association with dysentery and pius- 
sibly with other diseases. As a rule the medical 
observers have not been trained proto/oologisis,” 
or attentive to the laws of zoological nomencla- 
ture, It is creditable to them that in the midst of 
other important work they have done so much in 
directin^f attention to these parasites. But to give 
any serious value to a knowledge of the Amoeba? 
tfi a guide to the diagnosis and control of disease, 
Vt was absolutely necessary ^at a high standard of 
accuracy in observation ano statement, correct 
nomenclature, and a severe criticism of the accu- 
mulated mass of loose statements published by 
Incompetent though well-meanii^ writers, should 
be applied to this subject by a competent 
authority having not only special experience 
and understanding of systematic zoology, 
but also time and opportunity to ensure full 
examination by him of the organisms in 
qoestioo. 

The Government was fortunate in being able to 
secure the "service^ of Mr.*Xlifford Dob™, assis- 
tant professor oi Protistology and C}tobgy in 
the Imtierial Cdlege of Sdence, for this purpose. 
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Prof. Dobell had before the war made for himself 
a distinguished name as an investigator of the 
structure and reproduction of such minute para- 
sites as the Coccidta, the Bacteria, and, amot^t 
others, of the Amiebffi parasitic in frogs. He had 
carried the discrimination of details in the struc* 
ture and reproductive changes of the threads and 
granules of the cell-nucleus of such minute 
organisms beyond that attained by other micro- 
scopists. His careful and precise work was recog- 
nised by his scientific confreres as certain to lead 
to sound conclusions when applied with ample 
time and material to the problem of the relation 
of Amcebse to disease in man, and especially to 
the question of the causation of dysentery (and 
other diseases) by one, or more than one, species 
of Amoeba. 

In 1915 the return to this country of large iKidies 
of troops from the Eastern war area — many 
afflicted with dysentery- rendered it necessary to 
examine the stools of a very large number of 
patients in order to decide whether those returning 
trom Gallipoli and Egypt were suffering, as was 
supposed (but shoA\n to be erroneously so), from 
“amcebic dysentery.^’ A large number of trained 
workers were required for this purpose 1 hen 
training was undertaken, at first, by Dr. C, M. 
Wenyon, but when his services were required else- 
where at the end of 1Q15, Prof Dobell took charge 
of the work and for tour years has devoted himself 
uninterruptedly to the practical study of the in- 
testinal protozoa of man. A large part of his time 
has been occupied with the routine work of diag- 
nosis, with teaching that routine to others, and 
with the investigation of methods of treating 
amtehic dysentery. But, as he says, he has had 
great opportunities for studying the human intes- 
tinal protozoa from the zoological point of view, 
and probably no zoologist has ever before h.id 
such an immense amount of this special mnteri.il 
at bjs disp^>sal. 

As a result, in spite of the really formidable 
difficulties m interpreting the results of many 
other workers, Prof. Dobell is able to say that 
almost all his own doubts have disappeared, 
and he presents to other workers in this field 
in the present volume a very full and detailed 
account of the work of his predecessors and of 
his own work and f'oncJusions— together with 
the story of his methods of microscopic observa- 
tion- Illustrated by five remarkably w^cll-executcd 
plate.s. 

This book is not for the general reader, and not 
even for every zoologist. It is address^ to the 

[ irotozoologist who has some familiarity with the 
ater developments of cytology, and is either 
already engaged in such studies or qualifying for 
them. At the same time we may briefly 
attention to some of Prof. Dobell’s conclusions 
which ha\c general interest. For reasons fully set 
forth, he reduces the number of species of 
“Amoebae** ascertained to be living in man to 
six, which he arranges in four jgenera, ,as 
foUows : — 
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QeA]t» I. — ENTAMcsfiA, CasM^otidi aod Barba- 
1805 {n€c Ei&damoeba, Lddy, i8ra)* 

Species I, E. coh, Grassi; 2. E, mstolyina, 

Sehaudinn ; 3. E, gingiodUs, Groi. 

Genus II.— Endolimax^ Kuenen and SweUen* 
frebel, 1917. 

Species 4. E. nana, Wenyon and O'Connor. 

Genus III. — Iodamcbba, nov, 

^>ecte8 5. /. BufschiU, Prowazek. 

Genus IV. — Dibntauci£;ba, Jepps and Dobell, 
1918. 

Species 6 D, fragihs, Jepps and Dobell 

Of these only Entamoeba histolytica is proved 
experimentally to be pathogenic ; it causes dysen- 
te^ and liver abscess. None of the other five are 
pathogenic. £. colt is proved experimentaOy to 
be harmless. It is held by Prof. Dobell, in agree- 
ment with recent investijg^ators, such as Goodrich 
and Moseley, that £, gtngtvahs, common on the 
human gums, is innocuous and not a cause of 
pyorrhoea. He cites their observation of the oc- 
currence of £. gingtvalis in pus from the mouths 
of dogs and cats. Endohmax nana Is a small but 
well-marked innocuous species common in the 
human bowel lodamoeha Butschln is .'i small 
apd uncommon species which produces in its cysts 
a mass of glycogen, which ^ves the mahogany 
stain wher treated with iodine Dtentamoeha 
fragdis is a very small form studied only in seven 
cases. It ib typically bi-nucleate " 

Entamoeba coU is as large as E. histolytica, and 
th^ two have been persistently mistaken for one 
anbth^ and confus^ in name. Even when oc- 
curring together they have not been distinguished. 
Hence enSess misapprehension and trouble have 
arisen as to which "Amorba** It is that is harm- 
less aod udiich that causes dysentery Usch, 
in 1875, E^ve the name Amoeba colt to what is 
now by common consent called Etifamoeba htsto- 
lyitca. Grassi, in 1879, described as the Amoeba 
coU of LOsch, not what LOsch bad so called, but 
the harmless form which to-day passes under that 
name. Sehaudinn (1903) desermed what LOsch 
had named Amoeba coh under the name Amoeba 
histolytica. Sehaudinn ought to have recognised 
what he described as beic^ LOsch’s ^ 4 . cob, but he 
failed to do so. Hence £. histolytica is to-day 
the name in use for the dysentery-causing species, 
and £. coh is that applied (contrary to the original 
use of the name) to the harmless speaes. Prof. 
Dobell declines (and we think r^uy) to re\erse 
or interchange the two names again, as such a 
course would cause endless confusion.’* The 
mere citation of this one example of the 
ildtunckrstandings of fbrnter sutliOTties will 
serve to suggest to the reader how great are the 
dUSculdeS in rmrd to nomenclature and icfratlfi- 
<jgit}on with which Prof. Dobdl has successfully 
contended AH^future workers in this line must 
he grateful to fum for Us laborious and jodteious 
fftatostit of these questions, as wdl as for his 
aqs aatfMunsti observations. 

^ IL Rat LAmcMfik. 
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ASTRONOMICAL LECTURES AHD £ 5^4 

(1) The Adolfo Stahl Lectures in Astronomy, 
Delivered in San Frandsco, Cdliformia, to 
1916-17 and 1917^18, under the Ausf^ices of iks 
Astronomical Society of the Pacific. Pp. xiv*^ 
S57-hliv plates. (San Frandsco i D. S. 
Richardson, laS Lick Buitdiiv» 35 Montgomery 
Street, 1919.) Price 2.7^ doUm^ 

(2) Planetary Rotation Periods and Group RaUps, 
By F. A. Black. Pp. xii+its. (]^mbui|rh 
and London: Gall and Inghs, n.d.) Price 
3 r. 6d, 

(i) '^PHE Astronomic:al Society of the Pacific i* 

^ in several respects an interesting and 
fortunate body. Ab Dr. Aitken recalls in one of 
these lectures, it had its origin in the co-qperation 
of amateur and professional observers of the 
eclipse of 1889, which crossed California and was 
the object of an expedition, the first of a splen- 
didly organised senes, from the Lick Observatory, 
then only recently established. The society is 
essentialiy an amateur assocxation enjoying the 
cx>rdial support of profession^ astronomers, and 
this means much, for in its province — a thousand 
miles long — is to be found the most notable part 
of the instrumental equipment of astronomy in the 
world, including the three laigcst reflectors, with 
an average aperture of nearly 80 in. It bestows 
the Bruce medal on conditions which make the 
award the sent of the highest professional 
approval on the work of the recipient. It grants 
the Donohoe medal to the discoverer of every 
unexpected comet. Its ’’Publications,” without 
having the severity of a conventional learned 
journal, contahi notes on results of the most 
recent work, and often ^ve an intimate account 
of observatory life in circumstances of peculiar 
interest, especially welcome to those who have had 
personal ei^nence of it. 

It was quite in accordance with the aims and 
spirit of the sodety that an orf^anised course of 
SIX popular lectures should be gwen in San Fran- 
dsco by members of the Lick Observatory staff 
in the winter of 1916-17, and equally fitting, but 
no less welcome, that a generous ben«actor 
should be found in Mr. Adolfo Stahl to defray 
the expenses; for the readiness of Californian 
citizens to help worthy astronomical projects of 
all kinds with nnandal support is uneouall^ dfte- 
where. And Mr. Stahl’s liberafity did not stop 
there; for when tne success of bit l^t oour^ 
suggested a second series in the followii^ wtn^r, 
this time with the hdp of the Mount Wuson and 
the Berkeley staffs, Mr. Stahl agab lent the 
same aid, and when it was veiy piw erly fdt \hat 
the lectures, whidi had bem f^nted in lik 
“PubUcaBooi,*’ deserved to be punished In col- 
lected book form, be undertone once more to . 
guarantee the cost The result is this handsoaEte 
volume^ beauttfuOy illastrated afid oonltddlilg q 
dozen lectures, pomdar in the ifinse of betng 
simply stabd and dealfa|( for .the moit pan urm 
modm aspects of astroooAiy, h7 competqpt 
authors. * ‘ 
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T&e firit two kctuteSf on the solar system imd 
00 odihets^ are mt director of the Lick 
ObaeiVdtory. Surely the time is at hand for an 
adbrsfice in our knowledge of the physics of 
comets* Dr. ^tken, who has acted as editor of 
the vcdupie, is responsible for three lectures---on 
S<^r eclipses, on mt moon, and on recent results 
from stors and nebulse. Dr. H. D. Curtis dts- 
oourses on nebuln and on some aspects of astro- 
nomical discovery. Four single lectures are by 
Or. Crawford on epochs in astronomical history, 
by Dr* St. John on the sun, by Dr. Leuschner on 
motions in the solar system, dealing mainly with 
recent cotaiputine work at l^rkeley, and by Mr. 
Scares on the brightness, colours, distribution, 
and motions of the stars. These last three are 
very useful sumpiaries of current work. The final 
lecture, on the Mount Wilson 100-in. refiector, 
was dravered by Dr. Ritchey, but not reduced to 
writing, and, owing to the l^urer's preoccupa- 
tion with war work, it has been necessary to 
substitute an account compiled from other sources. 

The book deserved an index. The photograph 
of the Pleiades (plate xUv.) was not by Sir Isaac 
Roberts. Did space not forbid, one would be 
tempted to dispute some of Dr. Crawford’s views 
of history. Both he and Dr. Leuschner disparage 
Kepler’s achievements bv calling them guesswork. 
If to be fertile in hypotheses and to submit them 
Instantly^ to the test of comparision with good 
observations be ^esswork, then a good part of 
the truest scientific method is guesswork. Of 
this part Kepler is the supreme and unrivalled 
example. 

(a) A reviewer would be quite justified in declin- 
ing to take Mr. Black’s little book seriously. It 
is a dreary collection of petty calculations, made 
with 7-figurc logarithms when 4-figure would 
have been ample and printed tn extenso. As there 
is no clear and intelligible summary, it takes no 
little trouble to find out what is the precise object 
aimed at, or how successfully that object is at- 
lained Bui the effect is to set up an empirical 
relation between the rotation periods of the planets 
and their masses and radii, which may be ex- 
pressed by the formula (p. 56) 


g»M^R* being the surface gravity; the corre- 
sponding suffix notation is not Mr. Black’s. Now 
lUnopg the eight planets the rotation periods of 
four practically unknown. Obviously, three 
assumed ^riods qan be satisfied rigorously by a 
prppcr choice of ttetwo exponents. Hence a con- 
sistent result Earth, Mars, and Jupiter, 

with a ao per ccnR^error for BatUm, has nothing 
impressive about it. The authoi^ then goes on to 
comifilicate his formula further by intrcAducing 
Imaginary satellites skimming oVer the surface 
filiaginarv plmets, and the effect (p. 59) can be 
cxprpssea In ttie form 

(?!)»• 

^ tlw result* are aaturelty tBe same. In fact, Mr. 
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Black plays on himself a variant of the old gflkfie 
beginning “Think of a number” with a 
tous elalMration which may amuse soma roaders. 
On p. 59 the Sun should be substituted for the 
first planet mentioned in the definitions of both 
M and m. 

The foundation of a second essay rests on the 
approximate equality of the mass ratios 

Ju pitef Saturn Uranui Neptune 
Man Mercury’ Venus hiuth 

Of course, the mass of Mercury is really unknown, 
but It is rather remarkable that Newcomb’s 
masses for Uranus and Neptune only require an 
adjustment each within 2 per cent, to make ^ 
second relation exact. Wi& this slender material 
the author again builds up elaborate arithmetical 
combinations and finds an ^ evident delight in 
results which are nothing more than simple 
numerical venfications of the laws of proportion. 

H. C, P. 


THE DO^fINION OF MAN. 

The Outline of History: Being a Plain History of 
Life and Mankind, By H, G. Wells With the 
editorial help of Mr Ernest Barker, Sir H. H. 
Johnston, Sir E. Ray Lankester, and Prof. 
Gilbert Murray. To be complete in About 
twenty fortnightly parts. Part i. Pp. 3a. (Lon- 
don : George Newnes, Ltd ) Price J5. 2d. net. 

I N this first part of his “ Outline of History ” Mr 
H. G. Wells has surpassed the old author who 
carried the Trojan war back to Leda’s eggs, for 
he begins with our solar system as a nebula qon 
densing into sun and planets, and our earth as a 
mass of glowing matter He tells how, in the 
course of cooling, an ocean gathered on its 
surface, on the margin of which the first struc- 
tureless organic matter at last appeared, from 
which, in the course of ages, the earth’s living 
tenants were developed. He describes in graphic 
terms not a few characteristic members in their 
succession, some of which arc well depicted by 
Mr J. F, Horrabin. Once or twice a phrase occurs 
to which we may demur : for instance, the nautilus 
is not a genus of ammonite; volcanic eruptions 
are more often a consequence than a capse of 
mountain upheaval; and we doubt whether the 
changes between the Mesozoic and the Kainozoic 
were so “ catastrophic ” as he implies. But these 
are trifles, and wc find, after a discussion of the 
estimates of geological time, a good sketch of 
natural selection and the changes of species. As 
these changes in life depend not onlv on Altera- 
tions in the world’s ph>sical geography^ but alsp 
on its climate, the causes of the latter are, briefly 
explained. , 

Next, Mr. Wells, after sketching the ptf^e 
living tenants of the earth in ages when no crea- 
ture with a backbone existed in sea or 
brings before his readers the strange aspfS^b pf 
the earlier vertebrates, such as Parei^fuiis, 
which, low down as it is among the reptiles, 
seems as if striving to be a mammal. This leads 
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to the ‘'Age of Reptileft," which is illustrated by 
such huge forms as Brontosaurus and Diplodocus, 
Stegosaurus and Triceratops, which might be a 
first attempt at a Pachyderm, together with 
Megalosaurus, Tyrannosaurus, and iguanodon, 
besides Plesiosaurus and Ichthyosaurus in the sea, 
with flying creatures like Pterodactylcs and 
\rchteopteryx, half bird, half lizard; and then 
dentigerous birds, which pass on to the Kainozoic, 
and end the present part of the work, which when 
completed will be a broad survey of the world 
throughout time. 

Mr, Wells has undertaken a difhcult task, and 
it IS not too much to say that no other writer of 
the present day is so well equipped as he is to 
brini; it to u successful completion. He possesses 
the rare combination of brilliant literary power 
with comprehensive and precise knowledge, and 
this distinctive quality makes his work one in 
which all intelligent readers will find profit and 
delight. 

OUR BOOKSHELF, 

Principles of Electric Spark Ignition m Internal-- 
comhif^tion Engines, By J. D Morgan, 
pp. vii + 88. (London. Crosby Lock>\<X)d and 
Son, 1920.) Price 8&, 6d, net. 

In the eighty or so pages of this little book Mr. 
Morgan gives the result of certain experiments by 
ojthcrs and himself to determine the nature of elec- 
tric spark ignition m internal-combustion engines. 
A wide circle of readers will feci grateful to the 
author for providing m this convenient form an 
account of the more important work along these 
lines, and for the lefercnce which he provides to 
the sources from which information in fuller detail 
may be obtained. Mr. Moigan puts them still 
further in his debt by the lucidity with which he 
writes, and his manifest endeavour — almost 
always successful — to ensure that, even in the 
more intricate parts of the subject, his phrascolc^y 
shall be free from the ambiguity which is so often 
the despair of readers of technical books. 

Mr. Morgan explains most ingeniously and 
simply his view of the double nature of the spark, 
Us important “capacity “ component and the less 
valuable “ inductance “ oscillation. Experiment 
so far has failed to show any effect on the result- 
ant gaseous explosion, or on the upper and lower 
limits of richness at which explosion will occur, 
of change in the size, temperature, energy, or 
other feature of the spark. Any one individual 
spark seems to be as good as any other, pro- 
vided that explosion is caused ; but the apparatus 
must be unfailing in the succession of sparks 
whlcli it is designed to provide. 

The book is one which should be in the hands 
of all who are interested in the scientific side of 
the design of internal-oombustion engines in their 
many fonqs. That further work along these lines 
will cause spark gaps to be less sensitive than 
they now are to short, circuiting caused by the 
ihevitable gradual loss of insulauon in greatly to 
hoped. 
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LETTERS TO THE BDJTOtt. 

|7'h« Editbr dott not hold hHhtolf rospontihlt fbr 
optmens expressed by hn correspondentSo, Neitker 
can he undertake to return, or to correspond ikith 
the writers of, reeded maniuscriptf AnUnded for 
this or any other part of Nature. No notke is 
taken of anonymous communicattpnsJl 

Qravltatloa tiii Ugbt. 

JupiiSR ouaht just to show the Einstein deflection, 
for if it pass hetween two stars a couple of diameters 
of the planet apart, their temporary relative displace- 
ment will be a third ” of arc, the sixtieth of a second ; 
and this could measured with a heliofneter. 

OUVBH J, LODT.h. 

Maricinont, Edgbaston, December 6. 


The DellMtlOfi of Light Msig a Solar loHpoo. 

PkOt. Andbkson suggested in Naiurb of Decern- 
ber 4 {p. 354) a possiDle source of systematic error 
in the determination of the deflection of light at an 
eclipse, owing to lateral refraction caused by a tem- 
perature-gradient m the shadow-cone in our atmev 
sphere Having carefully considercMl this suggestion « 
1 feel convinced that the effects of any possible 
temperature-gradient would be small. 

Taking the height of the atmosphere as 10 mil^s, 
the ray from a star 30' from the sun’s centre would 
ti averse a distance of 150 yards in the direction per- 
fiendicular to the shadow-axis whilst passing through 
our atmosphere Prof. Anderson estimates a tem- 
perature-drop of 1/18 of a degree as required to pro- 
duce the observed deflection. Thus the lateral tem- 
perature-gradient must be I® C per li miles. The 
shadow moves over the earth at about 30 miles a 
minute, so that for a stationary observer the fall of 
temperature would have to be at the rule of 20® u 
minute to produce the observed effect. 

In the i.tse of a single surface of discontinuity, 
considered for simplicity by Prof Anderson, the dis- 
placement by lateral refraction is inversely proportional 
to the distance from the sun’s centre; but thii law 
docs not apply in the actual case of a continuous 
temperature-gradient. 

It seems possible that the effcHrt might amount to 
as much ns i/jto of the Einstein deflection in some 
cases, and iK>ssibly the rather high value found it 
Sobral has Wn increased by this cause. At Principe 
there was no perceptible change of temperature during 
the eclipse, but the dimatK conditions there are 
exceptional, A. S. Eddinoton. 

Observatory, t'nmbridge 


Prof. Anderson's letter in Naiurk of December 4 
raises a point well worthy of consideration— tfiat Is, 
the possibilitv of abnormal refraction due to the 
lowering of temperature in the nir by the passage 
of the shadow cone. 1 do not, however, think tmit 
more than a very small portion of the effect notect^at 
Sobral could be explained in this way The shadow 
ellipse was 194 miles long (direction Of motlod) and 
rty milRg broai. I have drawn a sec'tion in the former 
direction to scale, taking the height as 20 miles. It 
is certainly unnecessary to take it^ higher, as the 
temperature of the upper nir is unaffected by ^ the 
passage of the shadow. 

Ph^ogFBjphs were taken at Sobral at uniform 
intervals throughout totalifyf and all give tolerably 
accordant values of the shift. ^ 
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But At tha point A, near the beginning of totality, 
the left-hand ray, comtntf from a sUr about west of 
tfie Mail would travelling from a denser to a rarer 
ftiedium; the right-hand ray, coining from a star 
east of the tun, from a rarer to a denser medium. 
Hence both rays would be deflected towards the east, 
and the distance between the stars would be unaffected 
The same thing would happen at C, the deflection of 
both being now to the west. It is only at the middle 
point B that the apparent di^nce could bo altered, 
and here the temperature-gradient vanishes. 
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Moreover, at A and C there would be no tempera- 
ture gradient (and therefore no optical shift) in the 
plane perpendicular to the plane of the diagram. But 


45 vm, was examined from the same locality. Of 
these 355 were males, 3 of indeterminate aez, and 
334 females. These figures indicated sex-chang^ but 
were not suindently definite; hence a further sample 
of about 1000 ver> large limpets, from 5 cm. to 
7*5 cm in length, was obtained from Looe Island 
and examined, with the result that ^3 were found 
to be females, 18 were of indeterminate sex, and 

g oi were males. Some of these latter males were very 
ig. ranging up to 6*5 cm. in length; some males, 
therefore, ma> live several vears before changing Into 
females, if, Indeed, these larger males ever mnge 
into females. At the same time us these very large 
limpets were collet ted a batch of tiny limpets was 
taken from the same locality and the 'nex examined. 
Of this sample of 1233 tiny limpets, 138 were rejected 
as being too small (i.s. ctrea 13 mm. and less), and of 
the remainder, ail of which were examined, 94X were 
males (mainly from t 6 mm. to 30 mm.); 113 snowed 
no gonad developed, and were mostly small, about 
15 mm. in length; and the remainder, only 38, were 
females, and mostly about s cm, long. 

Amongst the 102 females recordcMl in the 3030 


the measures showed equal shifts in all directions In 1 ^oung examined, however, 4 were found of a size 


actual fact, the presence of much cloud mubt have 
made the temperature gradients irregular; the fad 
of temperature at Sobral during totality was very 
small, doubtless owing to the cloudiness before 
totality A C. D. Crommptin. 


Sax^Phanowsita in tiw Oommon Umpat 

{PateUa vulgata). 

In the course of investigations on the rate of growth 
and the age at which breeding bejgins the common 
limpet was examined, and the following interesting 
phenomena were observed — pieliminary examina- 
tion of batches of limpets of about 3 cm long, md later 
still of smaller specimens, revealed 
the occurrence of a large propor- 
tion of males. The proportion of 
mates was so high indeed as to 
give strong suspictons of a change 
of sex from male to female (i.e. 
piotandric hermaohroditism), and 
a samole of about 1000 bmall ones 
lesb than i in. w.is therefore col- 
lected from cement pilcb bt tw m 11 
3 ft. and 9 ft, above low-water 
firings at the Great Western 
Docks, Plymouth, and the sex 
examined and recorded. .As the 
common limpet has no penib or 
uterus, it Is neccssarv to examine 
the internal sex-organ (the gonad) 
to determine the sex. Of the 
rio2 limpets collected, 167 were 
rejected as being found by cx^ri- 
ence to be too small to show 
developnient of the Internal sex- 
organ; these were mainly about 
It mm. long lOf the remainder, 

109 (mostly ateut 14 mm.) showed 
no developiTleht of gonad on 
examination, 64 were females 
mostly about 3 cm. long, and the 
remaining 70a were males mostly 
about 15 nun. to so mm. long. These male* probably 
comprise the bulk of the limpets in this sample m 
their first spawning year. 

Thls^resuft confirmed* the suspicion that all limpets 
might be bom as malte, and to determine whether 
they all chan^ into feinales a sample of about 600 
nrger but niedium-sbed specimens from 3 cm. to 
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about IS mm. Igng The writer thinks that this small 
prqx>rtion of small females will be found to be dwarf 
females analogous to those described by Conklin ^ and 
by Orton * in the slipper limpets (Creptdula fomicata 
and other species). In this Investigation so far length 
of shell has been taken as an Indicatot of age, and 
doubtless on the average length is a good Indicator 
for a given locality. But the rate of growth is known 
to be variable from as vet unpublished work, and It is 
sLirmis^ that the smallest female limpets arc two- 
\ ear-old forms in which growth has been stunted, and 
that such specimens are therefore older than their rise 
indicates. In this case it would appear that sex- 
change may occur any time after the first spawning 
<.eason One readv method of testing this view would 
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-L«iigih and «•» analymu of a lampio of iioa young lUapau wuUr i lo. In langth ooUsetod at 
random at Pl^moutb, October 31, X919 

be to obtain a large number of young limpets of 
known age, and this letter is written mainly with the 
view of <%talning information of any dock-walls, slips, 
I “Tha fimbryoloty of Cnpklobi ’ By E. 0 . Coaklio. Jvmrmol of 

^ri*On^o”o«aurri^ H«r*uiphrodk>Mi la Cr of ii m i m 

fomkaU:* By J. H. Onoo. Proe Boy Soe., B, vol. Uxal., p. tlo 
1909 
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or in, tidjJ bikilt during the 

year* 1910, 19x9, or even 1017 Ai the rxatnlnation 
for KX can faie conducted wttn speed only during the 
breeding eeason, which may wuntly end m tome 
localitiet, It it hoped that anyone knowing of suitable 
constructions will inform the writer at the addrett» 
givwi below 

Evidence of i»ex«change is apparentl> alreidy avail 
nble from Gcmmill*t otoarvationt * made to long ago 
it 1896 Gemmill found that 3 speciment out 
examined by him were hermaphrodite In the samples 
quoted above no definite hermaphrodite forms were 
found but several were suspect^ and pre4er\ed for 
mitroscopic examination These forms wen how 
ever mainly male or female and are recorded ibov 
tentatively at males and females nsp^ctivel} Sox 
rhani^c mav be seasonal nn is indeed indicated b\ 
Russell s observations on the sex of the common 
hn^t * 

fhe sex phenomena in the common limpet iloseh 
resemble in most respects thoM found m the slt^pt 
limpet where the small females and large maUs an 
accounted for but in which ill the tiny oms some 
thousands of which have now been examined havt 
a penis It is however not impossible on thi evi 
dence available at the moment that sexual dimorphism 
without sex*change may explain the phenomena in the 
common linwt but this explanation docs not seem 
probable Tne observations on the sex of the common 
limpet cannot all be described here Ihev will be 
continued and completed ind the results published n 
the Journal of the Marim Biological AsMocntion Pi\ 
mouth l^ig I show a a length oex analysis of the 
sample of small limpets under 1 in in length col 
lectcn at Ph mouth J H Orion 

The M inne Biological I iboi atoia 
TlW Hoe, Ph mouth 


A THbitta fram Prague 

t^RiiiT nii to congratulate \ou upon the iubileu 
issue bfTRiVbfflbdr b which has just reached me and 
has been received with grcit pleasure for the last 
number of Naturr which reached me before this wa^ 
that of {ill^ Jo, X914 1 

U may uiterest readers of Naiurb to learn that 
from dwt d^te the Austiian Government prohibited 
for more than four v<ars the circulation of an>thing 
pnnted In England as a punishment fur the ugircl 
which ebp^ciallv during the war we have always hid 
for your country to wnich^ with the othtr Allies we 
owe our libeitN To the bodiK sufferings of the wir 
was addoti idoladon from nearl\ the wholi uvihscd 
world 

In a year’s t}mc 1 shall celebrate the fortieth inni 
veroary of my introduction to Nature for while n 
student of Owens College Manchester I purchosetl 
fn Oelpbef,^ 1880 my first copv of th« joumil and 
since that tjme I have been m ardent readir, con 
tnbutor and even Bobemi in correspondent The 
riding of NatIrpn allround scientifit contents 
has becnfJdpe 6f the greatest pleasures of m\ 
life In mv leisure hours, and the richness of 
mformatihn which T have gathered from t 
randoi hi oxostssed in better words than those of 
Dr DesAamirick in the jubilee number I do not 
wonder that all attempts at founding a gimilar 
scientific and vet popular (m its best sense) loumal m 
Olllgrf'Bur<|id(n countries have invariablv faded fbr 
there a man of science is usually identical with a pro 
fesior psofespional worker) , and though 1 am one 


„ Hmftphradt a tfw Uiapat (eiiuUfcl wih 
r ihs infl anon of HotntlqD «hi S a la tha Uaipa 

Proc X'mI Sog., ws (t) p tpl 
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mys^, yet I am the opuioa that that anjenliip 
character of Nature is in hd small measure due to Ifie 
high type of British ectentific amateur -or student of 
science for Its own sake, wdilch 1 do not find pijaalled 
m any other county in me wodd 
Even we saentinc workers in this remotb part of 
Europe owe sincere thanks to Sir Nonnhn 
who IS a bnlhant r epr esentative of the 
sional English man of scienie for providing us With 
Nature and conducting it so admirably for S6 nMsa) 
years BonoatAV BRUUNm 

Chemical Laboratory, Bohemian University 
Prague November 17 


J INST 1 INS RCTATIIH\ THEORY 
OF GRAVIIATION^ 

ll The Nailke ot the Theory 

I N the firet article an attempt was made to show 
the roids which led to Finstein s adventure 
of thought On the physical side briefly it was 
this Newton associated gravitation definitely 
w ith m iss Llectroxnagnetic theory showed that 
the mass of a body is not a definite and invariable 
quantity inherent m matter alone The energy 
of light and heat certainly ha& inertia Is it, 
then, also susceptible to gravitation, and, if so, 
exactly in what manner t* Ihe very precise experi- 
ments of Eotvos rather indicated that the mass 
of a body, as indicated by its mertia, is the same 
as that which is affected by gravitation 
Also, how must the expression of Newton’s law 
of gravitation be modified to meet the new view 
of massr’ How^ also, must the electromagnetic 
theory and the related pre war relativity be 
adapted to allow of the effect of gravitatibo ? With 
the relax Uton of the stipulation thqt the vdocity of 
light shill be constant, will the pnnaple of rela 
tivity become more general and acceptable to the 
philosophic doctrine of relativity, or wall it, on the 
other hand, become completely impossible? 

One point anses immediately The out-and out 
relativist will not admit an absolute measure of 
acceleration an> more than of velocity 1 he effect, 
however, of an accelerated motion is to produce an 
apparent change in gravitation, the measure of 
gravitation at any place must therefore be a rela- 
tive quantity depending upon the choice which 
the observer makes as to the way in which he 
will measure velocities and accelerations This is 
one of Einstein s fundamental points It has been 
customary in expositions of mechanics to distin- 
guish between so called ‘ centrifugal force and 
gnavitatiooal force ” Tho former 9 sgifl, to bcu 
fictitious b^ixig simpty a manifesCatlon of the 
desire of a boUy to traveli uniformly m a straight w 
line On the other hand, gravitation has been ^ 
called a real foi|;ce because associated with a cause 
external to the body on whidi it acts 

Einstein asks us to consider Uie result of sup- 
po&fig that the distriiGtiolh U not 
was his so called ’'principle of equiviuence ” It^ 
led at once to the Mea of a rap of light being 
deviated n it passes througtt^ field e? gr a v i ta^ 

1 ^ ** 
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•eanji twtes object^ falling away from him towards | 
the wth. Oroinarhy, oc attributes this to the I 
^earth’s attraction. If he falls with them» his sense 
of g^vitation is k>st. His watdi ceases to press 
the bottom of his pocket; his feet no longer 
prei||’ on his boots. To this falling observer there 
Is HA gravitation. If he had time to think or make 
observatioos of the pro^antion of light, according 
to the principle of equivmence he would now And 
potting gravitational to disturb the rectilinear 
motipn of light. In other words, a ray of light 
propagated horizontally would share in ms vertical 
motion. To an observer not falling, and, there- 
forei cognisapt of a gravitational Held, the path 
of the ray would therefore be bending downward 
towards the earth. 

The systematic working out of this idea 
requires, as has been remarked, considerable 
mathematics. All that can be attempted here is 
to give a faint indication of th^ line of attack, 
matolv by way of analog}^ 

It 'is no new discovery to sponk of time as a 
fourth dimension. Every human mind has the 
power in some degree of looking upon a period 
of the history of the world as a whole. In doing 
this, little difference is made between intervals of 
time* and intervals of space. The whole is laid 
out before him to comprehend in one glance. He 
can at the same time contemplate a succession of 
events in time, and the spatial relations of those 
events. He can, for instancy, think simultane- 
ously of the growth of the British Empire chrono- 
logically and territorially. He can, so to speak, 
draw a map, a four-dimensional map, Incapable 
of being drawn on paper, but none the less a 
picture of a -domain of events. 

Let us pursue the map analogy in the familiar 
twu^imensional sense. Imagine that a map of 
some region of the globe w drawn on some 
material capat^e of extension and distortion with- 
out physical restriction save that of the preserva- 
tion of its continuity. No matter what distortion 
takes place, a continuous line marking a sequence 
of places remains continuous, and the places 
remain in the same order along that line. The 
mep ceases to be any good as a record of distance 
.travelled, but it invariably records certain fads, 
for example, that a place called London is in 
Zi region called England, and that another place 
called Paris cannot be re^hed from London with- 
out crossing a region of^water. But the common 
<4aracteristtc of maps of correctly recording the 
aiiape of any small area Is lost* 

’ The shortest path from any place on the esuth’s 
aitrfaoe to kay other place along a great circle ; 
oh all the common maps, one series of great 
drdeSv the meridians, is mapped as a series of 
s^gfat lines. It might seem at first*^ight th6rt our 
emnsiUe map might be so strained that all great 
circles nor the siMxce mightsbe' repte^nted 


other great circle would be represented as a, 
curve, ^ 

The extension of this to four dimeosioos gives^ 
a fair idea of Einstein's basic conception* In a 
world free from gravitation we ordinarily con-' 
reive of free particles as being permanently at 
rest or moving uniformly in straight lines. We‘ 
may imagine a four-dimensional map in which the 
history of such a particle is recorded as a straight 
line. If the partide is at rest, the straight line is 
parallel to the time axis; otherwise it is indined 
to it. Now if this map be strained in any manner, 
the paths of particles arc no longer represented as 
straight lines. Any person who accepts the 
strained map as a picture of the facts may intcr- 
. prei the bent paths as evidence of a “ gravitational 
field,*’ but this field can be explained right away 
I as due to his particular representation, for the 
paths can all be made straight. 

But our two-dimensional analogy shows that we 
ma) conceive of cases where no amount of strain- 
I ing will make all the lines that record the history 
I of free particles simultaneously straight; pure 
I mathematics can show the piecise geometrical 
I significance of this, and can write down expres- 
I sions which may serve as a measure of the devia- 
I lions that cannot be removed. The necessary cal-^ 
cuius we owe to the genius of Riemann and 
Christoffel. 

I Einstein now identifies the presence of curva- 
^ tures that cannot be smoothed out with tha pros*- 
I ence of matter. This means that the vanishing of 
I certain mathematical expressions indicates 
absence of matter. Thus he writes down the laws 
of the gravitational field in free space. On tht\ 
other hand, if the expressions do not vanish, thc) ^ 
must be equal to quantities characteristic of matter 
and its motion. These equalities form the expres-, 
ston of his taw of gravitation at points where ^ 
matter exists. 

The reader will ask : What «tre the quantities) 
w-hicH enter into these equations? To this only a! 
very insufficient answer can here be giv<^. If, in, 
the four-dimensional map, two neightmUririg points 
be taken, representing what may be called twoj 
neighbouring occurrences, the actu^ distancer 
I between them measured in the ordinary geo- 
metrical sense has no physical meaning. If.tiie, 

I map be strained, it will be altered, and 
to the relativist it represents something is- 

not in the external world of events apart frdifflhe^ 
observer’s caprice of measurement. But Einstein^ 
assumes that there is z quantity depending on the 
relation of the points one to the other which is 
I invariant — that is, independent of the particular 
j map of events. Comparing one map with another, 

I, thinking of one being strained into the other, the 
relative positions of the two events are altered as 
the strain is altered. It is assumed that tiie strair 
at dny p6k»t »may 'ba specifidd by n nupM^ol 
.quantities (common^ denoted and thetwiri- 


circles througJiA AeacAd4ttfUiD!^ 

ipjaytmoi ictf.«d-4lraight Ju^ 

yt>L. 164 ] 


atrfci quantity, is a function of these and of tht 
tftlatlvd^ Ipositidiis. 'ol imots. 

'U » these qunntitiea-^' * whlcti'cha ractqi i iie ' t ig 
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gravitational field and enter into the differential 
equations which constitute the new law of 
gravitation. 

It iS} of course, impossiUe to convey a precise 
impression of the'matlUmatical basis of this theory 
in non-mathematical terms. But the main purpose 
of this article is to indicate its very general nature. 
It difTers from many theories in that it is not 
devised to meet newly observed phenomena. It 
is put together to satisfy a mental craving and 
an obstinate philosophic questioning. It is essen- 
tially pure mathematics. The first impression on 
the problem being stated is that it is incapable of 
solution ; the second of amazement that it has been 
carried through; and the third of surprise that it 
should suggest phenomena capable of experimental 
investigation. This last asp^t and the confirma- 
tion of its anticipations will form the subject of the 
next article. E. Cunningham. 

LORD JVALSINGHAM, h\R.S. 

L ord WALSINGHAM, whose death from 
pleurisy took place on December 3, in hts 
seventy-seventh year, was a man very highly 
esteemed in many circles, and in none more than 
in those devoted to the study of natural history. 
As an entomologist he was greatly distinguished, 
and the work and influence which he brought to 
bear in promoting the study of insects were widely 
known, and have borne much good fruit. His 
work was not of the type associated with the 
name of Fabre, the famous French observer, but 
he by no means neglected the study of the living 
insect, and was keenly interested in every problem 
on which entomolc^y could help to throw light. 
He saw also its economic importance, and he had 
the wisdom to know how greatly its value in 
every direction depended upon the accurate identi- 
fication of species, and how this in its turn de- 
pended upon good methods of clussiricalion and 
arrangement, and upon an exact and stable system 
of nomenclature. His own studies, and such in- 
fluence as he could exert, were, in consequence, 
largely directed towards the fundamental work of 
naming and describing species, and improving the 
means that would lead to their more easy 
identification. 

From an early age Lord Walsingham gave his 
time freely to a study of the Microlepidoptera, or 
small moths, and he lost no opportunity to add to 
his collection of these obscure but very important 
insects. He maintained his interest in them up to 
the last, and, a month or so before his death, 
he was to be seen still working at them in the 
Natur4^istory Museum, to which his own very 
large cMh^tion, together with a valuable library 
of entomological works, had been transferred as 
a gift in the year 1910. He was elected a trustee 
of the British Museum in 1&76, and a fellow of 
the Kc^al Society in 1887. As a trustee of the 
museum, more especially during the tiim when 
he was a member of the Standing Committee, he 
was always actively interested in its affairs, and 
it was doubtless due to his initiative that the 
NO. 2615, VOL. 104] 


entomologicai staff was increased, and entomok^ 
afterwards made into a separate depvtment. He 
would like to have seen the staff still further in- 
creased, for he was greatly impressed with the 
necessity of having a large and competent staff 
to deal with the rapidly accumulating ^acces^lona 
of specimens. 

Lord Walsingham was president of the Ento- 
mological Society in 1889-^, and in one of his 
addresses he pointed out that of the more 
than two million species of insects estimated to 
be living on the ^lobe, less than a tithe hkd been 
named and described, and the vast majority were 
still altogether unknown. His entomological pub- 
lications, beginning in the year 1867, were numer- 
ous, and always showed careful and accurate 
work. They appeared in the "Biologia Centrali- 
Americana," the “Fauna Hawaiensis," in cata- 
logues of the British Museum, and in the trans- 
actions and proceedings of the Entomological, 
Zoological, and Linnean Societies, to each of 
which he belonged as a fellow; and also in the 
Entomologists* Monthly Magaetne, of which he 
had been one of the co-editors, as well as in other 
scientific journals. Entomology, however, was 
not his only interest ; ornitholo^ and other 
branches of natural history shared in hts atten- 
tions. He was a traveller and a keen sports- 
man, and in hts time was noted as a great shot. 
He was a graceful and gifted speaker, and as a 
man of wide knowledge and go^ judgment was 
always listened to attentively at the scientific or 
other meetings in which he used so frequently to 
take a part. Although he might have made his 
mark in almost any sphere of life, Science has 
reason to be gratified that so great a. part of his 
time and work had been devoted to her service. 


NOTES. 

The Electricity (Supply) Bill ^as read a second time 
in the House of Lords on December 8. 

The council of the Royal Institute of Public Health 
has appointed Prof. Maurice Nicoll, of the Pasteur 
Institute, Paris, Harben lecturer for 1920. 

We regret to leam that Prof. A. Wemer, professor 
of chemistry in Zurich University, Nobel prize- 
man for chemistjy in 1913, and foreign member of* 
the Chemical Society, died on November 15 at fifty- 
two years of age. 

Sis Richard Rediiaynb, who has been Chief 
Inspector of Mines since 1908, will shortly resign his 
post. He proposes to devote himself in the future to 
the work of uit Imperial Mineral Resources Bureau, 
of which he is the chairman, and to the practice of 
bis profession as a consiilting mining engineer ^ 

The late Dr. John Aitken bequeathed the siim of 
1500I. to the RQ>al Society of Emnburgh for "the pur- 
pose of publishing in hock form a collection of his 
papers read before various societies. He also left to 
the Universities of Edinburgh and pllasgow any of hts 
dust, colour, or other apparatus wmeh the>’ ms^ wirii 
to possess. ^ 

The Elliot medal for^iS of the U.S. Nadonat 
Academy of Sdences has hica awarded to Mr. C* W. 
Beebe, of the New York Zoological Society, on the conu 
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pletioa of the fir^t volume of his \kork on "The 
Fheasants." The medal is awarded annual!) to the 
author of the leading publication of the >e.tr in 
zoology or palseontology. The first award was made 
for the year 19^17 to Mr F. M Chapman for hib 
volume, "The Distribution of Btrd-hfe in Columbia,” 
publish^ b> the Ainericna Museum of Natur.d 
History 

A CONKBREKCF of represontuti\ i s of rescauh 
organUutions connected with the SLieniifk. and 
Industrial Research Department will lx; held at iht 
Institution of Civil Kngineeib, Westminster, to- 
morrow, December 12, at 2 30 Mr. A. J Balfour, 
president of the Committee of the Privv Council for 
Scientific and Industrial Keseanh, will pn side, and 
will deliver an introductorv address A papet on 
** Research XsscHiatJons and Consulting Work and the 
Collcrlion and Indexing of Information ” will be Ttid 
by Mr. H. J. W. Bliss, and one on "'Jht Kquipment 
of Research laboratories ''by Dr W Lawiencc Balls 

Bfiork the war tlie Ro>nl Institute of Publii Health 
was accustomed to hold an annual congress, which 
was allLiided bv W( 11-know n le.ideis engaged in the 
conduct of measures for the* pievention and arrebt of 
disease. In 1912 Rerltn was the me c ting-place , in 
the following >eai Paris wvicomed the* institute; and 
the last congress was held in Edinhuigh in 1914 
These annual met»tings of the institute are now' to be 
resumed The president and council have leceived a 
renewed invitation from the Burgomaster of BrusstK, 
M. Adolphe Max, on behalf of tn^e cil\, and from llie 
rectors of the University of Belgium, for the next con- 
gress to be held in Brussels The dates have been 
fixed for Thursdav , May ao, to Mondav, May 24, iqjo, 
inclusive Delegates will, as usual, invited fro 11 
alt the universities, municipalities, and othei public 
bodies in due course, and fiill particulars will be issued 
at an early date. Meanwhile, all desiicKis of par- 
ticipating in the congress in the spring of next veai 
should communicate with the Hon. Serretaiies, the 
Royal Institute of Public Kenlth, 37 Russell Squaie, 
I^ndon, W.C. I 

By tho death of the Rev. E S Marshal! at Offa’s 
Dvke near Chepstow, on November 25, the study of 
British plants has sustained a serious loss For at 
least thirty-five years Mr. Marshall spent neatly all 
his leisure in excursions to almost every pait of the 
British Isles, studying the flora m ai/ii and collecting 
herbarium specimens He was fortunate in meeting 
in earlv days such distinguished botanists as the late 
Rev R P Murrav, anu his diligence and accuraev, 
aided by u retentive memory, eventual!) plaocd him in 
the' front rank of field botanists. Mr. Marshall was an 
authority on Hieracia, and wrote the article on Be tula 
in the second volume of "The Cambridge Flora " 
For very many years he spent his summer holida)s in 
remote districts' In Scotland, his work in (his field 
winning him hi* recent election as honorary fellow 
of the Botanical Society of Edinburgh, Owing to the 
accident of residence Mr, Marshal 1 was pnrticulailv 
conversant with the flora of the south-east of England 
and of ^merset. In 1899 he •collaborated with Mr 
F, C» Hanbury in publishing "The Flora of Kent,” 
and in 1914 he wrote a copious Supplement to 
Murray’s "Flora of Somerset,” published in the Pro- 
ceedings of the Somerset Archaeological and Natural 
Hiatorv Society. He will, however, be chiefly remem- 
bmd for his almost unique general knowledge of the 
whole flora of the British Isles, which gave hi.s 
identifleatidh* exceptional authority, Mr Marshal! 
contributed largely to the fournal o 1 Botany and to 
othn l^otanlttl works, and ‘rtvlaed the tenth edition 
yfvtKe “London Catalogue” in 1908 He was a 
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member of two exchange clubs, and carried oa « 
voluminous correspondence. He bequeathed hit fine 
herbarium to the University of Cambridge. 

Akter serving as secrt^Uirv of the Ko)al HqrticuU 
tural Sociotv foi thirt)-two years, the Rev, W. Wilka 
has felt^ himself compelled by advancing years to 
resign his offite It is in large measure due to Mr. 
Wilkfc’h devotion, cnergv, and ability that the society 
has been brought to its present flourishing state 
When he became wretary the society's finances were 
at a low ehli and its membership poor; now, thanks 
to his prudence and enthusiasm — a rare combination 
of gifts the sociolv U in n strong financial position, 

I and its membership large and ever Increasing. The 
] development of the gardens at Wislev into a research 
station h.ul his stiong support, and, indeed, not the 
kMst of Mr Wilks’s titles to enduring memoiv is the 
strenuous help which he has given m effecting that 
rapprochen^t between scientific and practical horti- 
fulture which is undoubtedK destined to bring advan- 
tage to both Mr W R, Dykes, who has been 
' nominated bv the council as Mr. Wilks’s successor, 
IS .1 keen and nuomprishiHi gardener, and the author 
of an admirable monoginph on the genus Trib It 
IS pleasant to know' that Mr Wilks"s lonjj official 
association with the Rovnl Horliculturnl Soacty will 
continue, and that he will art with Mr Chittenden, 
the director of Wislev, 4is joint author of tlw' Mvciety's 
publications. 

' I N Dt R the auspic es of the Staff Association , a 
highh successful scientific leunion— the last of the 
seriis foi th< current vear was held in the boaid 
mom of the Xatuial Hisiorv Museum on November 26, 
and was attended bv neailv eighty mcmbeis nnd 
visitois The Diiector, Di S F Ilamiei, gave n 
short address, illustiated bv lantern-slides, on " \nt- 
I iictic Whaling," in whiih he di scribed the enormous 
tlevelof linen t of the industry in rciint vcai> and the 

* methods emplovt'd, and discussed the dangri of extinc- 
tion tlvat seems to threaten several of the spocici» of 
whales, adding that tlie Government was alive to this 
danger, and was about to dispatch an expedition to 

• investigate the question A large number of exhibits 
weie placed tound the 100m. In the Haldane Report 
on the Machinerv of Ooveinment it is stated that 

I inusinims mav be lonsideied eitlicr as centies foi 
diffusing infotmalion or ns lenties providing facilities 
foi research That the Natural Historv Museum 
fulfils the fiist of these two functions is familiar 
I know ledge, but piobablv few even amonr scientific 
experts are .iware what a great centre of reso irrh 
the must'um has become Visitors to these scirnlifie 
teunions cannot fad to he impressed with the extreme 
inipotlante and varied nature of the rese.uch c.Trried 
on h\ the staff of thi museum 

1 tih Cont^nipifrtitv Nfvieut foi December soatains 
an article bv Prof Eddington on Einstein’s theory of 
spate .ind lime, and the Swctecnih Century has 
M'cuied nn exoosition of the matter from Sir Oliver 
Lodge rieirlv the former is inteiested In the theory, 
and the lattei in the result picdicted and confimiril 
bv the Eclipse Expedition, Sir Oliver bolds it dan- 
gerous to base' such far-reaching conceptions as that 
of a "warped” space on a predicted effect which 
mav be .accounted for in simpler fashion, new and 
striking though that effect may be Prof. Eddington, 
on the other hand, attacks directly our current con- 
fusions in regard to the meaning of space and time. 
Both w'riteis are fori'ed to confess the difficulty of 
translating Einstein’s theory into simple language. 
Prof. Eddington affirming t<iat the whoM theory I* a 
revolt against the simple language which here, as In 
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•o nuiny regions, implies confused Ideas* Apparently 
aher 6aW at the beginning of a long controvert 
•00 the merits and demmts of Einstein's theory* The 
Times Ediuahorttd Supplement seeks to give rome 
material for its readers to form a judgment upon it; 
its correspondent, however, devotes the major portion 
of hU exposition to Einstein^s earlier theory, and 
touches only lightly upon the new work* 

Farad^ Society, the Royal Microscopical 
SocieU, the Optica] Sodety, and the Photomicro- 
graphfe Society, in co-operation with the Optical 
Committee of the BritiA Science Guild, meeting 
in joint seuion, will hold a symposium and 
general discussion on '*The Microscope; its 
Design^ Construction, and Applications," on Wed- 
nesday, January 14 %next* The meeting will be 
held in the rooms of the Rwal Society, Burlington 
House, Piccadilly, W.i (by fund permission of the 
president und council), and it will extend over two i 
sessions — from 4.30 to 6.30 and frcmi 8 to 10 p.m. 
During the afternoon preceding the meeting, from 
to ^30, an exhibition wilt be held in the library 
of the Royal Society, which will illustrate recent 
developments in the science of microscopy and the 

S test applications of the microscope in all branches 
Industry* The meeting will be presided over by 
Sir Robert Hadficld, president of the Faraday Society, 
who will deliver the opening address Mr. J. E. 
Barnard, president of the Royal Microscopical Society, 
will then give a general survey of the subject, and he 
will be foliowod bv Sir Herbert Jackson Prof F C. 
Cheshire will speak on the mechanical desim 
of miciwropes, and a paper by Prof. A, E. Conrady 
oh microscopical optic** will he presented. Further 
mrticulars relating to the discussion may be obtained ! 
from Mr. F. S. Smers, secretory, the Faraday Society, | 
to Essex Street, London, W.C.s, or Mr. C. J. Lock, j 
secretaty, the Royal Microscopical Society, 20 Hanover j 
SquaOs, London, W.i. 

Paop* Annibaiji Ricc6, whose death in September 
last at the age of seventy-five we much regret to see 
announced, was bom at Modena on September 15, 
1844* In his early days Prof. Rlcc6 took up engineer- 
ing. He was present at the Meteorological Congress 
at Vienna in 1873, when he paid visits to several 
AustHan and German observatories. In 1877 he was 
appointed professor of physics at Modena, and shortly 
afterwa/ds professor of physical technology at the 
Engineering School at Naples. Prof. Ricco took up 
astronomical work in 18^, becoming an assistant at 
Palermo Observatory. His work included observa- 
tions of sun-spots and prominences, comets, and the 
planet Jupiter. In 1890 he was aprointed director of 
the Observatory of Catania and Etna, which post 
he retained imul his death. Hib special subj^ was 
solar physjes. He undertook regular observations of 
iun*-spdU and prominences, and took part in <(eyeral 
eclipse eih^idons ; to Russia in 18^, to Aljgeria in 
Ipo^ to Spain in 1905, and to the Crimea in 1914. 
C>rt the last occasion he detected a new red band in* 
the cbrtnal spectrum, t^e principal line of which 
app«^r^ ID ^form to a senes discovered by NichoI -1 
sdn. hlMng.Ihe cube roots of their wave-lengths tn 
arithihlfbtipill pfx>gression. Work on sidereal astro- 
noln^,' mc^orology, seismology, and geodesy was 
Also Aarm on under his direction. Prof Ricc6 
^nher w^brtook the laborious task of photographing 
one of tW leooes of the Astrographic Catalogue (itortri 
deblkm«ldn^54^ to 44®). In spite of great financial 
published the catalogue of the first 
tiado )hMrf/ df nght ascenrion. His published papers 
Mtu itdlryvniinierDus; a recent one directs attentton to 
*adv(sidgnty -of correhitiM solar variations with 
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mefeeorologioal jgienomena, on the Unas initiated by 
Prof. Abbot. Prof. Rioc6 was elected an aaaodate of 
the Royal Astronomical Soctely in 1911, and last Jufy 
he was chosen as one of the four vic^prasktaits of 
the new Union Astronomlque Intematicmale. 

In the October issue of Man Or. J, W, Fewkes 
describes a remarkable carved wooden objdbt from 
Santo Domingo, now in the collection of the Mistouh 
Historical Society, St. Louis. It is a rude figure of 
a man found in a cave in that island. The andent 
Antilleans are said to have lived in caves, where they 
performed their religious ceremonies, and the fact that 
this relic was discovered in a cave accounts for its 
good state of preservation. It so closely resembles a 
specimen in the British Museum, describ«l Ip the 

i ouraal of the Royal Anthro^oglcal Institute 
vol. xxxvli., 1907), that there is little doubt that it 
represents a Duko or seat used In some religious rite 
by the prehistoric people of the island. 

Tub report of the Superintendent of the Archieo- 
logical Survey of Burma for 1918-19 contains a dis- 
cussion on the origin of the Shan alphabet From 
this it appears that it it derived from the Tibetan 
rather than from the Burman or the Talaiqu alphabet, 
and its transmission is due to the close connection 
between Tibet and the ancient Shan kingdom of 
Nanehao. Mr. Duroiselle is now engaged on the 
systematic collection of materials for the early history 
of Burma. The cptgraphical records cover a wide 
period, and these are now being intei^ireted. This Is 
supplemented by evidence, rot only from Burman 
chronicles, but also from Chinese v^orke and accounts 
of the voyages of Arab, Persian, and Indian travellers. 
The pioneer in this work was Father Sangermano, 
but the fresh material now available will form a use- 
ful supplement to the information collected by him. 

Thb Danish Kommustonen for Havundersogelser 
(Copenhagen C. A. Reitsel , 1918) has published 
an exhaustive geographical and biological study 
of Randersfiord, a long inlet on the east coast 
of Denmark. The volume, which is entitled 
“Randers Fjords Naturhistoric," is edited by Dr. 
A. C. Johansen. It contains more than five hundred 
pages, and has numerous excellent maps and photo- 
graphs. Among the eleven authors wno have con- 
tributed to this fine work we note that the editor is 
responsible for the geology, archaeology, and verte«> 
brotc zoology. Dr. J. P ’ Jacobsen mr the hydro- 
graphy, ana Dr. C. H. Ostcnfeld for a long section 
on the plants and general features of the vegetation. 
This section is particularly valuable, as the author has 
entered into the detailed relationship of the plant-life 
to its environment, and gives manv fine photom-aphlr 
illustrations of different vegetation formations. Among 
the maps in the volume there is a layer-coloured 
orograpnlcal map of the whole district on a scale of 
z : 200,000. 

Thb habits and economic relations of the miano 
birds of Peru form the suMect of an able Report 

8 I0. 2298) by Mr. Robert E. Coker, iuued by 
nited States National Museum. The hordes of 
penguins, cormorants, gannets, and pelicans which 
resort to the islands fringing the coast of .Peru'^ 
breeding purpoass. arc (m>bected by the^ Peruvian 
Govemntent for. the sake of the vast quantitips of 
guano they deposit. This, owing.to the fact that rain 
never .falls, n^ins its nitrogen, whkh^ would otbeO'* 
wise be convesced Into ammonia end lost<by evapora- 
tion. The pages of the resort are crowded .vdth 
interesting mwrvatkms on tW^hablA of thesp Mf 4 Pf 
and it ia to ba hoped* that immediate steps w|ll ha 
taken to protect oaztain apaclaa,. w^ldi 
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are la grave danger of speedy extetmin ition \ 
divvig ^tretl IS one of these the penguin another 
The first-named is killed remorselessK Tor food^ the 
other for the sake of its oil and feathers \s an 
eunmle of what may be done by judicious prouction 
Mr Coker quotes the case of the south island of the 
Chincbas, where the birds were left undisturbed for 
three years At the end of that time 3a 337 tons of 
guano were collected 

With the October issue the Scottuh Journal of 
Agrtcvlttira completes its second volume The con- 
tents are variecl and interesting The first article 
** Problems of Animal breeding ** points out the essen 
tial factor^ and pnnciples involved, and pleads for 
cmnmercial utility as the real end m view The 
second article on M>erdcen \ngu8 Cattle;, is pre 
sumably the brst of a senes on Scottish Purt bred 
Livestciw Both serve as reminders that homo 
grown beef, as w ell as home grown whe it should find 
a place in am sound agricultural pohc> I he articles 
on Rhuoctonia Dim im- or Stem rot on Pot iocs 
and JVosema apts in Hive he os ire of the kind thit 
bnng home to the farmer the realisition of the wiy 
in which scicnre cjui minister to his needs and solve 
many of the problems that pu»le and perplex him 
and cause him financiil loss Agriculture in the 
Outer Hebrides affords an interesting glimpse of the 
state of the industry in this remote mo httle known 

comer of the British Isles It is not iltogether 
without significance to read that although the spiavinj;, 
of potatoes is a firmlv estibhshed custom in parts 
of lewis vet the next advince recommended is the 
enclosing of the ir ible land thereby bringing 'ibout 1 
substantial increase in nil crops nnd renderme, proper 
rotations practicable Other articles nre O tt 
Experiments in Scotland ’• Composition of I insccd 
Recovered from Homegrown Flax Scottish Finn 
I about Woodlands and Woodland Industries tn 
Relation to Smnll Holdings ” and short notes on 
various subjects such as Leaf stupe of nnrle> 

Village Industries ** Agnculturnl 1 ibour in Other 
Countries* ind that ever important ind intnctti 
problem ‘ F irm Bookkeeping and Cost Accounting 

Thb difficulties appertaining to work done in erdet 
to ascertain the changes in chemical composition 
undergone bv fruits dunng npening ind stora^^e are 
enhanced by the fact that the fruit juic« mav and 
^erally does, \arv in composition with the method 
of extraction In the Btochemtcal Journal for Novem 
ber Misses D Ha>nes and H M Judd describe ex 
pennients made to ascertain whether the first runnings 
<^tained from pressed apples after freezing are similar 
in composition to those obtained latet \ uniform 
sample of apple pulp was divided into two portions 
one of which was immediately fmzen in liquid air 
and pressed so soon as it had re attained the labora 
tory temperature whilst the other was left overnight 
in a frerang mixture and then treated in the sim* 
way The chemical and physical properties of the 
two jtiioes were almost identical thus showing that 
no more chemical action takes place m the piotonged 
fraeSing of an ordinary freezing mixture th m in liquid 
air In another series Of experiments the juice was 
eimreMed from apple-pulp in sever il fractions to ascer 
tain whether the tissues after freezing are freely per 
fhaabte to all tfiose constituents of thi lell sap present 
in the expressed juice It was found that the con 
cmtratioo of acids and sugars is the same In the first 
frsetiion as m the last, but the viscositv of the Utter 
is meatei^than ttmt of tW former, indicating that the 
fofiaWfti oonidtuents of the jup are held back by the 
di^es The authors And that the large fluctuations 
hi the samples investigated cause die probable error 
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to be vet> lar(^ lod the> point out that poBlecl of 
sunpling errors hy previous estimations made bv Othsf 
workers deti arts \ or> sc nouslv f rom the v ilue of me 
results obtained 

SoMh notts on the use of the aero}.hne in African 
exploration by Lieut L Walmslcy in the GeograpktaA 
Journal for November (vol Iiv , No 5) arc vuuaide in 
giving the resulta of experience Mr Walmsley points 
out that air pockets * are normally encountered 
during the divtimc in tropical Africa up to a iKyfht 
of about 6000 ft As i result he had to do hit aenal 
photography in Fahl Africa m thi morning an^ 
tvcning when the hj^ht was not verv favourable 
\bovo 7000 ft however he thinks that operations 
could be earned out all day long As regards the 
location of air photographs on the map, Mr Walmsl^ 
points out that two adjoining photographs should 
ovLrlip showing it least two obKCts In common 
Owing to the iWnce of dehnite objects in hundreds 
of square miles of \fricin lindscape the only satis 
futoiy method is to operat along clearly marked 
geographical feituros such as rivers mountain 
ranges and roads so that each picture contauis part 
of an easily recognisable feature Mr Watmsl^ made 
most successful photographic surveys in north western 
Portuguese East Africa He suggests the application 
of photogr iphic survey to n ivi gable estu iries such as 
thoM of Ih Kufiji Rovuma or / imbezi Tiv ^hift 
ing imdbanl s can bo scon distinctly at a height of 
2000 ft 

Mr P R Olkihali pves an hknictUaiy buiv'^v 
cf the Present Position of Airial Photogr imoietrv 
in the Bnhth Journal of Photography for Novemr 
bet 38 After givinj^, min\ details h concludes bv 
stiting that many thoughtless people imagim that 
trial photOLi iphs irc all that is required for map- 
11 eking whne m inv survevors lath r disdain them 
Meanwhile invtntors ire hus\ improving air- 
rift ind photi j^rammetrir appintus md ni ithe 
maticians are lusv wtrking out and simplifving 
sv stems of tornuii n lie piophesies that as soon a^ 
iht ch apness and accuraev of the aeri il photographic 
method have been ocmonstrited it will be speedily 
recognised ind aj predated 

liii principal results obtained by Mr H J 
Hodsman and Prof Cobb in th ir tests of the expan 
sions of refractory matenals were desenbed at the 
meeting of the Society of Glass lechnology held at 
the I niversitv of Shefl^ld on November 10 On first 
bring silica rcfrictones are permanently expanded 
while fireclay refractories are permanently contracted 
On subsequent reheating both expand and on cooling 
contract to their dimensions after firing It it this 
tvpe of rcvtrsibk expansion which has been inves- 
tigated for a number of matenals betwec,n 15® C 
ind 1000^ C Kadin carboiundum alumina, alun 
dum and ball clay expand at rates which are nearly 
constant throughout this range Silica es^mnds up to 
^00^ C at a rate slightly greater than that of kadin 
between 500® C aneffioo® C at a much grrator cate, 
while between 600® C and 1000® C there is prac^ 
tically no expansion At 1000® C its total expandqn 
IS nearly equal to that of kadin A mixturf of 
g mister and clay rontaining 80 per cent of gwitqr 
expands like silica while fireclay and pot-dat havb 
expansion curves wduch he between those of dltca and 
kadm, nearer to the former than to the latter 

liir Ttmat Fngtneenng SuppUnmnl for X ov am ber 
directs attention to the announcement that advantage 
18 to be taken of the refitting of the WMis Star finer 
Olympia for mercantile terrice td equip her lor the 
use of oil fuel and gives this feet m evMeiice M thd 
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growing favour with which olUfuel is regarded bv 
■hipping intereHtk, In view of the grent advantages of 
oil-fuel, it is probable that onlv the rheapnesi of coal 
and the comparatively high price, and at time& the 
uncertainty, of oil-fuel suppltes have pi evented the 
more rapid hubstitution ol liquid for solid fuel on 
•hipbonrd. « The diminished output of coal, hampering 
bunkenng regulations, and fears of labour troubles 
have caused dipping interests to give closer attention 
to the (^ueiition of using oil-fuel under the boilers of 
steamships. One unsatTsfactury feature of the situa- 
tion is that the British shipowner is likely for a lon- 
slderablo time to come to be compelled to relv on 
foreign sources of suppiv. Many of the leading dock 
authorities, such as at Avonmouth, Belfast, laverpcMil, 
etc., are t^ing bteps to augment the faiilitie^ avail- 
able for oil-fuel storage, and shipowners ought M>on 
to be -ible to obtain supplies .it all important home 
ports. 

The following works arc in prfp.iralion for appeal - 
anoo in the Drajws* Company Rcscaith Memoirs of 
the Biometric I-aboratorv Publications (Cambridge 
VntveriUy Press) * — In the Bkimetric Series* “Matm- 
matical Contributions to the Thoor\ of Evolution,** 
xvii. ** On Homotyposib in the Animal Kingdom ** : 
A Cooperative Study, and in "Studies in National 
Deterioration," “The Health of the School-Child in 
Relation to its Mental Characteis,** Prof. Karl Pear- 
son In the Memoir Scries of the Eugenics labora- 
tory Publicatlong, “The Influence of Parental Occupa- 
tion and Home Conditions on the Physique of the 
Offspiing,” Ethel M Elderton, is also in preparation 
for publication by the same firm Messrs, lAmgmans 
and Ce. have in the press '^Diagnosing and Curing 
of Troubles in Electric Machinery,** Prof. Miles 
Walker 
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CoMErb.— Prof, Crawford and Miss<'9 Eairficld and 
Cummings have • deduced the following orbit of 
Finlay’s comet (1919^) from observations on Novem- 
ber 9, 12, and 15 : — 
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It it of interest that three perihelion passages 
occurred within five days. viz. Finlay on October 15, 
BrorSen-Mcytcatf on October 16, and Schaumassc on 
October 20; 

Another 4ong-period comet, de Vico’s of 1846, \s 
eipectcd wiMiln the next year or two. 

WiREiESA Time Sionaia.— The London Gazeiie of 
November 21 gives an interesting list of the stations 
that now send out these signals. There am three in 
Eur^, thifteert in North and Central America, four 
fn South America, four in Asia and Japan, three in 
Africa and Mauritius four in Australia and New 
Zealand, and three In the Pacific Ocean (Philippines 
and Honolulu). A ship with an equipment suited lb 
the dfflerent systems used should be able to pidc up 
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her time in almost any part of the ocean ; a com^tera- 
tively small increase in the number of s^al staCiohs 
would make this absolutely the case. This is a 
development in navigational facilities that would have 
seemed incredible a few years ago. 

Lkb£>s Astronomical Society.— V ol xivk of this 
society’s Journal has lately been published under the 
editorship of Mr. C. T. M^itmefl, and contains, as 
usual, much Interesting matter. A paper on Nova 
Aquilse by Mr. C. L. Brook may be 'Specially noted. 
There are also descriptive papers on stellar subjects 
by the Rev. I. CatT-/jrcgg and Miss A, Grace Cook, 
und a very useful note on the limits of vision (1) in 
detecting an object, and (2) in defining its shape, by 
Dr A 5. Perclval. The occultation of 7 Aquarif by 
Venu^, 1918 March 2, observed at Lick Ohservatorv, 
and that of Cape (iqoo) No 1524, tqi8 April ii, 
well obser\*cd in Australia, were Ixkh predicted 
bv Mr, A Burnet, an energetic member of the 
society, now at the University Observatory, Oxford. 
It is noteworthy that he made these predictions while 
on milltnrv scrvico in France 


THE JUBILEE OF "NATURE.*' 

Euruifr Oi'i'iciAL Messages. 

\^E desire to express grutcful acknowledgment of 
the many friendly references made to our jubilee 
issue by our i*on temporaries, and of messages of con- 
gratulation received from readers and contributors 
sinte those published in Naicre of November 13 It 
i!» a pleasant duty to print the following messages 
which have rcacKed us from official representatives 
of several important scientific societies : — 

November i Roval Socirty oi- Canada : Presu 
dent, Prof R. F. Ruitan.^^' It afiords me great 
pleasure to offer you the sincere cdngratulations of 
the Royal Society of Canada on the completion of 
Nature’s half-ccntury of service to the EngUsh-speak- 
mg world. During this period the journal has not 
only done much to cre.ite and maintain popular interest 
in natural science, it has also been a driving-power In 
the recent movement in favour of educational reform. 
We recognise in Canada that its widely quoted articles 
have been a strong factor in creating that background 
of public opinion so essential to ensure official support 
for scientific education and research. Permit me" to 
add mv best wishes for its continued success.” 

November 3. American Academy of Arts and 
Sciences. — “The president and secretaries congratu- 
late the Editor of Naiurk on the jubilee of this admir- 
able publication. During fifty years Nature has up- 
held a high standard and effectively fostered scientific 
attainment, To-dav the study of the mechanism of the 
universe is recopitsed by all thinking men as of ex- 
ceedingly great importance both in peace and in war. 
The need was never greater that sdence— a brlnger of 
increased power to humanity— should be guided by 
high-minded pitots !n order that its great possibilities 
mav be directed in beneficent channels. May thi* 
helpful and civilising mission of Natihe tong 
tinue ! ’* 

November 4 CALifORNfs Aca^my or ScuacRs. 
Director of Museum, Dr, B. W, .Bdermaffn,— " Nature 
is a publication which has long held a large place In 
the reading and thought of the California A^cadepiy of 
Sciences. depend upon it more than perhaps lipon 
any other single publication for the sdentinc news 
and achievements of the wyQrid. The American pub- 
lication Scitncf is, of coui^ of great interpst to vs 
for American scientific news, but its fMd is rather 
limited, and in its presentation of vactuabtq -coobdbu- 
tions to science^ it scarcely ranks with Natctuj.' JMt 
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fields* however, are m a sense quite dilTerent and it 
is perhaps, therefore not fair to compare them It is 
e matter of very groat saUsfaction to be able to 
extend sincere congratulations to Natlrf on tht tom 
pletion of Its fiftieth year of extraordinarily useful 
service ” 

November 8 SociktA RrAih di Napoii Accademn 
ddle $aen2e Fisichf e Matematiche Secreiarv 
Stmtior G Dc Lorenzo — Although it is somewh 
late, I am glad to express, on behalf of the academy, 
mv sincere congratulations on the important scientific 
work which your esteemed journal has qccomphsh^ 
during Its fifty years of existence ind trust it miv 
have a prosperous future before it ” 

IHl BRITISH iSSOC lAfJON A I 
BOURNEMOX TTI 
SECTION K 

BOTANY 

Opfninc. Addrbss (Abridged) by Sir Danii i Morris 
KCMG MA,DSc DCL ILD FIS 
President or titf Sfctiov 

It has betn madi abund intlv clear thu in botany 
as in other applied scuncesj mubt rely in futuic Itss 
on chance individual effort initi ilive We must 
CO operate our efforts and Oiganiie them at < \ trv staj^c 
bearing in mind that ue shall ilwa\s require tht st 
vices of the worker in pure science to sdvc those 
larger probknis of nition d imnortanic whi h confront 
us We must be armed hv srienre or w sh il) bi 
placed at i disadvantage m the great Ktruggle now 
before us We are told that it is absoIutel\ nec(<?sarv 
for the prospenlv and safety of the countr> tbit the 
development of tht u sources of the Empire md the 
production of oui industi ii s must be on a scale greatly 
in excess of anything wo h ivt hitherto arhit\e1 
an Imperial people it is our duty to dev < loo our 
resources to the fullest extent Fortunately 1 great 
change is taking olict in tlu attitude of the Govern 
mont and the St lU towards siicmc nd it is notice 
abU also in the relations of science to indu tiv and 
commerre Since we last met ^^c hive lost a numbet 
of devoted workers in botanv ^p^rt fiom those who 
have passed away in what mnv be called the course of 
nature a sid asneit of th< lossis sustumd in the 
war is the de ith of so in inv bi ave v oung rm n for 
whom It was mtii mated that 1 bright and successful 
career was open in the domain of science Their 
names are inscribed on the Roll of Honour and we 
gratefully bear them in memory 

From the point of view of the scientific exploration 
of the resources of the Fmpire it is sitisfactor> to 
note that the publications dealing with the floias of 
tropical and sub tropical countries have been con 
tinned Fhest imotving as the^ do so muih labour 
and forethought are of mon th in passing interest from 
the fact that they sene to reveal the distribution of 
plants that mav eventualK prove of gieat economic 
value A close investigation of tropical plants is neces 
sary at allied species or vanettca of one and the 
same spectet sometimes differ appreriablv as regards 
their economic value 

A new* branch of botanv h is latciv come into 
nrotmnence at one of the results of the devotion to 
Nature study and the contemplation of the rharac 
teHfftic features of vegetation as w^* find it distributed 
over the -earthN surface Fcologv is capable of 
enormously extending the outlook of botanv and it 
hat to lapgelv added to the interest of field work 
tilat we tnav wonder that wie ohenomenon of vegeta. 
tloh to long diBotaved befortv our e\es had not sug 
getted Its todologfcal asoertt long ago Fcologv 
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has its society md journ il, and bids fair to establish 
Itself fuliv in the household of botany It is hoped 
tint It will mitigate some of the admitted drawbiKJct 
of putcly laboratory work ind revive the old natural 
history sj)int of former da\s 

ihe remarkable spread of a comparatively new 
niirsh grass (Spartina lownAcadit) along certain 
portions of the southnn coast desenws larslul 
study It IS supposed to be a hybiid between 
S \inria and S altemtfoha It is datmed to 
bt preemmfni among halophytes on at count of 
th< extraoidin ir\ vigour with which it spteads over 
mudflats md eventually fotms meadows to be 
measured bv thousands of acres in Southampton 
Witer md Pixdc 11 irbuui It is i question whether 
It m i\ not drv( tup into 1 si i lous menace to navigable 
wateia On the other hind it miu provi cipablc of 
hting utilised in suitable localities is i reclaiming 
agent Its nonomu \ due in oroviding imtensl for 
p ip< t m iking 01 IS food for rattle mav also ret r ive 
ittc nlion 

Ih cntiral studv f Biitish pi ints was supposed 
to be in exhausttd field but with the neressuv In 
bight and ( arcful md iritu d ohsirvition there is 
much work still to be done Exchange clubs are 
active ind additions to local floras 11 e continually 
liting made Now soocrs varieties and hybrids are 
l»ublished from time to time \s an instante Pofa 
mogeton upsahett^ts hitherto only known in Sweden 
his iccently litn fuind in last Dorsit lUbnd 
orchids in bung koenh studud and the otcuirence 
if hvhiids in this and ithcr classes of plants iptns a 
wid and interesting fi H of investigation 

\ much (lesiiid t)i<< of wotl is 1 umtiiiiMmi of 
St irHi Girdnti s inhusting invi stig ition of the 
fossil floi I of the Bagshot l)e(!s so well shown in the 
B)urni mouth and i l)oinini, rlifls Somt of these 
have proved exception dlv rich in remains of hopical 
and subtropiril | hnts So f 11 m regard ta thes*, 
plant rem iins wi may sav with la Plan What 
we knyw is I ut little what wt do not I now Is 
iinmtnse 

Mv distinguished predecessor whose work has been 
largely concerned w ith the »V9tematic and philo- 
soplmal sidi if botmv rightly expressed the general 
dtsir for t mof» cordial understanding between 
hot iin md its rtonomi apphi ilions It is rer 
fain h said tbit cur outio I must he widely 
diffeunt after the war and the changed environment 
must find us ready to respond in the interest of our 
country and mankind 

With vour permission and acting on a suggestion 
made to me I propost to irivel a little outside the 
usual scope of previous addresses and review the many 
cffoits that havf been and are still bciiij^ made to 
promote the interests not only of the homeland but 
ilso of tht Fmoiie as i whole Befoie the wai it was 
estimated there were about a 000 000 square mites of 
British temtorv within the tropical rone A portion 
of this area including India was already producing 
commodities of the estimated value of a^o 000 oool 
sterling It is theirfore in the national intciest 16 
keep closely in touch with the conditions *<nd prospects 
of our tropinl Possissions in order that we may 
render them still more tapahle of supplying the raw 
matenai so necossuv to the maintenance of oui com- 
mernal prosperity 

In recent times one of the most important steps 
tiken in this conmction was the OBtabhuhtnent oa 
thi recommendation of a Royal Commission appointed 
bv Mr Joseph Chamberlain of an Imoenal Depart- 
ment of Aenculture m the West Indies The pro- 
vision for the upkeep of the Department approrvod bv 
Parliament was at the rate of 17,400! per annum* 
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When fully organised the Department made grants 
for teaching science at collegei and accondarv wioolf, 
.ind for the maintenance of agricultural schools, 
hotanir gardens, and expetimenl stations Spedal 
attention was devoted to research woiic in raising new 
varieties of sugar-canes and other olants, to the inves- 
nation of dis<*nsos affecting trops, and to the general 
nmelioratlon^of the conditions under which they were 
grown \t the end of ten vears of strenuous effort 
It wnst notucable that, owing to the expansion and 
imprmement of old industries and the intitviurtion of 
new, the geneiaf conditions in the West Indies 
wert greatU improved This mav be illustrated 
bV the fact that th< oublic re\(nue of the Colonies 
had increased from ^,^46,724! in 1894 to 3,914,434! 
in 191 1 while th( tobil trade during the same Pftiod 
hud increased from 16 270,4^4/ to 26,949,086! There 
was thus an increase of 65 oei cent in the total 
revenue find of 605 per cent in the total trade In 
reviewing the situation in the West Indies, as the 
lesult of the ailivitus of th< Imperial Department of 
\griciilturc^ ind those associated with It, the late 
Prime Ministei said "The work of the Department 
was universallv and gratefullv acknowledged bv the 
planters to be Inrgelv responsible for the improved 
state of affairs in all branches of agriculture, and he 
be1ievod<-and he spoke with some experience— it would 
he (fifflcult to find a case in which an\ analogous 
experiment made b\ the Home Government had 
ittalned such speedv and satisfactory results ” 

A gratifying proof of the appreciation of the work 
of the Imperial Department of Agriculture in the 
West Indies was the formation of several Depart- 
ments on similar lines, first at Pusa in India in 1902, 
and afterwards in all the tropical Colonies in the 
New and Old World. Further, twenty competent 
officers trained In the West Indies are now in charge of 
tha Departments of Agriculture in Ccvlon. Mauritius, 
tha Federated Malay States, and Fiii, and on the staffs 
of the Imperial Departmfnt of \griculture in India 
and the several Colonies In East and West Africa 
Another inteieiting feature of West Indian progress 
was the wider appreciation of improxed methods of 
cultivation and of the value of science b\ members of 
the planting lommunitv For instance, in 1898 the 
aggregate amount voted bv the local legislatures for 
staffs, laboratories, and botanic and experiment 
stations was at the rate of 14,000! per annum Apart 
from the funds of the Imperial Department of Agri- 
cAilture, it is probable that, directly or indirectly, the 
total amount contributed locallv for scientific services 
Is now not less than 60,000!. per annum 
There can he no doubt that not onlv in the West 
Indies, but also in all parts 8f the Fmoire, “enlighten- 
ment as to the objects, methods and conditions of 
srfontific research Is proceeding nt n rapid rate” 
Perhaps the most interesting feature of the progress 
made is In connection with the application 0/ the laws 
of heredity to the Improvement of such highly im- 
portant crops as sugar, wheat, and cotton The 
problems associated with these involve both scientific 
dnd ^rcmomic considerations As regards the scientific 
side. It Is fortunate that with the beginning of the 
twentieth century came the rediscoverv of Mendel’s 


fahs and the stimulating energ> of the genetic schoc 
which hAA bfouffht us an entirelv new polnf of vies 
In regard to the increased production of neldT crops 
'Great Importance is attached to the Improvemen 
of tile sugar-cane, as the prosperity of many of ou; 
Pdssesskms depends upon It Further, the require 
numts of tilts countiy approach something Ilk 
atdDO,ooo tons per annum. The sugar-cane, althougl 
Tm origin unknown, has been cultivated Ih tropica 
and sub-tropical countries from remote ages. Up t 
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a recent date its propagation was purely vegotttive, 
as it was supposed to nave lost the poww of producing 
mature seed 

Sugar-cane seedlings were observed at Bariiados in 
1858, but It was only in 1888 that Bovell and Harrison 
were in a position to utilise the discovery and obthin 
thousands of self-sown seedlings for expenm^tal jnir- 
poses Similar seedlings were also available In Java 
about the same time As about this period the 
standard canes in sugpr-growlng bountiries ware 
showing signs of being severely attacked by disease, 
the discovery of seedUngs was a fortunate dreunu 
stance In fact, in some cases It may be raided 
as having probably saved the Industry In British 
Guiana it Is reported that In the cre^ of 1918 seedling 
canos occupied 83 per cent, of the total areas under 
canes Similar re(miis have been obtained atBar- 
hados, where Bovell has continued since 1888 in 
r.iising canes of great merit 

In India there is probably a larger area under sugar- 
cane than in anv other country Its production of 
sugar is more than 2,000,000 tons The larger pro- 
portion of this consist«« of a low-grade quality known 
ns jaggery or “ gur ” Palm-s^ar is also produced to 
the extent of 500,000 tons Speaking generally, the 
sugar industry In India is not in a satisfactory con- 
dition In soite of the enormous area under cultiva- 
tion, India is obliged to increase Its considerdbte 
imports of sugar from lava and other countries. To 
obviate this, urgent steps are being taken to improve 
the character of the canes and establish varieties 
adapted to local conditions and the circumstances of 
the sugar-growers 

In the considerable literature of sugar-cane breeding 
in India Barber has brought togoth^ a vast amount 
of information of singular interest and value. In the 
few >ears that have elapsed since he has been in 
charge of the Coimbatore Research Station he has 
laid the foundation of lines of inquirv that cannot fall 
to prove of great value in the permanent Improvement 
of the sugar industry in India 

In his presidential address in 1898 Sir William 
Crookes stated that the prime factor in wheat produc- 
tion was a sufficient supply of nitrogen As the supply 
was then showing signs of exhaustion he warned 
wheat-growers of the perl! awaiting them Sir R. H 
Rew has now shown that, thanks to the diemlst, who 
came to the rescue, there Is practically no limit to the 
resources of nitrogen During recent years Biffen, bv 
his hurcessful investigations on Mendelian lines at the 
Plant-Breeding Institute at Cambridge, has showm that 
the characteristics distinguishing the numerous wheats 
can be traced, and the building up of a fresh combina- 
tion ol these characters was possible on practical lines. 
As the losses caused bv disease were so serious, some- 
times running to millions of quarters annually, Biffen 
deve^ special attention to the possibility of breeding 
rust-resisting varieties. He found that the fkiwer of 
resisting the attacks of yellow rust, f(^ Instance, was 
an InHwtable character By crossing Gurica, a Rus- 
sian dlsease-resisting wheat, with Square Head's 
Master, one of the most widely cultivated wheats In 
this country, Biffen eventually produced Llttie Jon, 
which, after trials extending over a period of seveAd 
years, is said to vleld four bushels per acre more jjian 
anv other variety Further, it possesses distinct 
disease-resisting qualities 

Another of Biffen ’s new'* wheats is Yeoman This 
was raised In order to produce what;^are known^as 
strong wheats. These ,are In great demand in ftfs 
coun^*, as thev produce a flour wtijeh Is much 
superior for baxlng purpose#^ the flour of Bngitsh 
wheat. In pre-war Cauieffian s^pmg wheats 
commanded in the marm 5s. more per quarter than 
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tha bast Eoglisb wheat. Yeoman not only possessec 
tba iuperlor quaJitv of Canadian wheat, but combines 
with it the high-yielding character o( certain English 
wheats. 

A well.4iuthenticated rroort, bupplcmentcd with full 
details, of ^ value of Yeoman as a field crop was 
la^y published {Joufn. Ed. Agnc.^ vol. xxv., 1161) 

It was cultivated under normal conditions, but with- 
out artificial manure, on three fields on a large farm 
near Wye, Kent. The croppy area was a little more 
duin twenty-seven acres. The total yield was 3073 
bushels, or an average of about seven ty-seven bushels 
per acre. One field* previously under beet, compris- 
ing three acres two rods and eight poles, yielded 
340 busheds, or an average of eighty -six bushels per 
acre. These results may be compared with thirty- 
two bushels, the average yield of wheat in this 
country. 

A mobt desirable improvement in wheat-growing in 
dds country is to obWn a ^ring wheat combining 
early maturity with a ^ielcl approaching that of 
winter wheat. The establishment of a National Insti- 
tute of Agricultural Botany for the further develop- 
ment of plant-breeding nnd the distribution of pure 
seed may be regarded a& essential to the ivelfare and 
safety of the nation. 

Wneat-growing is a ver\ important industr) in 
India. It was estimated in 1906-7 that 29,000,000 
acres were under cultivation in wheat with a yield 
of nearly 9,000,000 tons. Of this qc'i pei cent, was 
consumed in India. A botanical survev of the Indian 
wheats was undertaken bv the economic botanists 
at the Imperial Research Institute at Pusa in loio 
In the following years, by the application of modern 
inethodt of selection and hybridisation, high-grain 
qualities were successfully combined with high-yielding 
power, rust resistance, and stiff btraw, so that wheats 
were produced which gave upwards of fortv-one 
bushels per acre. 

Among tho best of the new varieties arc Pusa 4 
and Pusa la Owing to an organised system of dis- 
tribution of secdK it IS estimated that the area under 
^•a 12 during the last wheat season {191H-19) was 
about 400,000 acres. The area under Pusa 4 was 
about 100,000 acres. 

The important work carried on at Pusa b\ Howard 
and his accomplished wife has followed closely on the 
methods found so successful at Cambridge. It is 
Interesting to note that in obtaining new kinds bv 
hybiidlsanon between Indian wheats and rust-resisting 
forms in Northern Europe a difficulty in regard to 
flowering at different periods wa<i overcome b\ sending 
the Indian parents to Cambridge spring sowng 
and by carrying out the actual crossing with Binen’s 
new l^ridi In England. From the crosses thus ob- 
tained Howard reports that a wide range of wheats 
has been evolved Hkclv to prove superior to Pusa 4 
and Pusa la. - ^ . . 

The admirable work done by Biffen at Cambndge 
and the Howarda in India clearly demonstrates the 
value of thorough acquaintance with pure botanv an 
a qualificatlofl for grappling with questions of 
economic importance. . 

In redwing the gain to Indian wheat-growers the 
director of tiSs Agricultural Reseorch Institute hw 
recently stated that. In view of the favour wth which 
tto new wheats have been received and the^ cordial 
co-operation of provincial organisations, “it is a 
modest estimate to asaume that in the couije of a 
vary few years the area under Pusa wheats reach 
5^000,000 acres. This medha an increase in the new 
Aitum la the value of tlfeagrindmral produce of 
In one CT<v Only, dt 75 «>f rup^ ^ 

SfOCMLOOoI, sterling**' Another crop that has recdi^ 
amShm Is Indiga. In regard to this a new method 
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of growing the seed has been worked out, ind the 
cause of toe destructive wilt disease has bM traced 
to the destruction of the fine roots and nodules during 
the monsoon rains. The remedy in this case is the 
selection of surface-rooted plants which are now In 
course of being generally grown. 

M in wheat, so in cotton, this country is almost 
entirely dependent on foreign supplies. The uneasiness 
caused by the excessive dependence of the great Lanca- 
shire cotton industry, with exports of the annual value 
of mote than 100,000,000/. sterling, on supplies from 
abroad, and the occasional shortage, have lea to general 
action being taken to encoura^ the more extensive 
growth of cotton within the Empire. Next to the 
United States, which in some years has supplied seven- 
tenths of our imports, India comes second, but th»* 
East Indian cotton is not well suited to the Muire- 
ments of the English spinner. Egypt, as the third pro- 
ducing country, supplies cotton 01 great strength and 
fincne«*«j 

Ihe most valuable of all cottons is that known ai» 
Sea Island cotton, owing to its introduction and suc- 
cessful cultivation on the (oastat areas in South Caro-' 
lino, Georgia, and Florida It is interesting to report 
that in recent vears Sea Island cotton has been intro, 
duced back again to the West Indies, which was 
piobablv its original home. This was effected by 
the Imperial Department of Agriculture in the west 
Indies in 190a, when a pure strain of seed raised from 
plants immune to wilt disease was obtained in quan- 
tity from James Island. This ensured that tw 
industry from the first was placed on a firm basis, 
and wfth the hearty co-operation of the planters an 
important West Indian cotton industry wai» wc^ss 
fully established. For some yea^ the We^t Indian 
cotton has obtained a higher price than tt» corre- 
sponding grades of cotton from the Sen islands them, 
selves. The fine spinners in l-anrashirc are now prat- 
tically independent for their supplies of this cotton 
from the United States Further, it is not improb- 
able that, owing to the serious atlackn of the Mexican 
boll weevil on cotton plants in South Uarwna and 
Georgia, the West Indies may become the only source 
of supply of fino Sea Wand cotton. The resulp* 
so fat attained may be realised from the fact that 
the value of the exports of Sea Island rotton irMi 
the West Indies in recent years has reac^ a toUl 
of 2,ooo,oool. sterling. The general conditions In the 
West Indian islands, owing to raall w 
comparative isolafion, should enable thra to naaJn- 
tain a high puntv of cotton Harland, whose services 
in the West Indies have been provided bv a gwt 
from the Imperial D^partmrot of SaenUfit and In^s- 
trial Research, has m hand Important 
with tho view of placing the 

and breeding on scientific Unes. He has shown that 
the yield of lint per acre depends ^ a number of 
factors of a morphological and 
In a general way it may be said that the l^ 
dependent on the cHmatic *5, 

being made to produce varieties which will interact 
w’ith the environmental conditicxi# to the beat advan- 
toge. Although Harland»3 woric so far is of a pre- 
liminary character, he able to sugge^ the 
elusion' that, following «rtain Bnw rf rol«^^ 
breeding, and b^nng in mind the relative 
of Unt^lodc* and lint percentage, It Is possible to 
Wate a strain of Sea Island ® 

^ lint per boll 31 per cent, greater than that of the 
ordinary sort^ in cultivation. 

As^ready mentioned, India Is the second farAM 
producer of cotton. In 1906-7 it was estimat ed ftgt 
^lere were about m,ooo,ooo ‘ Ifli 

udttoa is 


with a pi^ctioo of nearly jS.opo.oro 
unfortunate that the qualltv of East Indian ot 
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aot high. In ^ite of the contiderabte efforts made in 
recent years to improve it 

Leake’s researdn woric in the United Provinces, 
rarried on for many years, U regarded as probably 
the most complete yet attempted with cotton in India. 
A variety known as K.aa has been widely distributed, 
and the produce in igiO sold at 31 rupees per inaund 
when local cotton was sg rupees. Further, the ginning 
percentage has been raised from 33 to about 40, while 
the lint IS of superior quality. 

Leake has also been successful in raisina an carh 
flowering form of cotton on Mendelian lines. The 
new form differed from ordinary cotton cultivated in 
die United Provinces in that it assumed a sympodial 
instead of a monopodia! habit. It not only yielded 
cotton of high quality, but was found by Its early - 
flowering habit to suit the special conditions of the 
United Provinces. 

. As Egyptian cotton comes next to Sea Island cotton 
in qualiW, it may be useful to refer to what has been 
done, or' attempted to be done, on scientific lines to 
safeguard the industry. Its importance may be 
gatMred from the fact that the area under cultivation 
•Is between 1,500,000 and 3,000,000 acres. Balls has 
fully reviewed the scientific and other problems that 
had to be solved In placing the industry on a satis* 
factory footing. According to Bulls, the high-water 
mark of Egyptian cotton-growing was from 1895 to 
189Q. Since that time, although Uie actual area under 
cotton has IwH^n increased by boo, 000 acrcb, the benefit 
measuted in terms of toUon alone has been bmalh It 
is probable that tlic attacks of the pink boll-worm and 
other pests may have affected the results, but Balls 
and his colleagues drew the conclusion that “ the 
falling off in yield was due to a tise in the level of 
the subsoil water oi \vater.table of the country 
brought about by the extension of the irrigation 
system during the past decade.** The roots of the 
Cotton plant were thus adversely affected at a critical 
period of growth. This recalls what Howard dis- 
covered • that one of the causch of the wilt disease 
in Indigo In India was the destruction of the fine roots 
and nodules during heavy monsoon rains.* 

Probably the most rr’markuble instance on record 
of the successful combination of scnence and enter- 
prise in the tropics is the establishment of a cacao- 
growing industry in the Colony of the Gold Coast, 
West Africa. Thirty years ago no canio of anv kind 
was produced on the coast. Owing, however, to the 
foresight of the then Governor (Sir William Brandford 
Griflitn), who sought the powerful aid of Kew, cacao- 
growing was started in a small wav among the negro 
peasantry, with eventually extraordinary results. After 
selecting' the local! tv for the experiments, seeds and 
plantb were obtained through Kew, and a trained 
man was placed In charge {Keu) BtdL, i8qi, p. 169; 
1805, p. 11). The first exports in i8qi amounted to a 
value of 4i. oniv. So rapid was the development of 
the industry that ten years later the ^xports reached 
a value of '43,000!. Bv this time both the people and 
the Government had begun to realise the possibilities 
of the situation, and systematic steps ^cre taken to 
organise under scientific control a staff nf travelling 
agricultural instructors to advise and assist the cuC 
tivators in dealing with fungoid and insert pests and 
improving the quality of the produce, .In 1911 the 
exports had increased nearly fourfold and reached a 
total v.'ilue of r, 613.0007., ^hlle in 1916 what mav 
possibh be regarded as the maximum exports were 
of the value of 3,847,730!. 

It should be borne in mind that this Gold Coast 
cacao tffdustn, now one of the largest in the world, 
bat been called into being and developed entirely bv 
the agenr\' of unskilled negro labour, and on small 
plots from one to five or ten acres in extent. The 

NO. 2615, VOL. 104] 


controlling factors were, first, the selection of suit- 
able land for cacao-growing; next, the setecdon and 
supply of seeds ana plants of v^eties adapted to 
local conditions ; and, lastly, the advice and assistance 
of trained Europeans bacM by the lesourcea of 
science. 

Ccmiing nearer home, Henry, well known from his 
assodation with Elwes in the production of *'’The 
Trees of Great Britain and Ireland,” by historical 
research and experiment has established m fact that 
many fast^rowing trees In cultivation, such as the 
Lucombe Oak, C^nmon Lime, Cricket-bat Willow, 
Black Italian Poplar, Huntingdon Elm, etc., are 
natural hybrids. It was of high scientific impottunce 
to discover the origin of these valuable trees, l^irther, 
by artificial pollination Henry has succeeded in rais- 
ing new hybrids which display the extraordinary 
vigour characteristic of the first-generation cross. 
Perhaps the most notable so far Is a new hybrid 
poplar (Popu/us generosa)^ which makes the strongest 
shoots of all poplars. It is claimed in the case of hybrid 
trees that '' it is possible to produce much greater 
bulk of timber in a given time,” The common belief 
that quickly grown timbers are of inferior quality is 
said not to hold good in respect of any quality in 
ashj oak, and walnut In fact, according to Dawson, 
'‘with oak, ash, and walnut the quicker their growth 
the better their quality in every wav They are more 
durable, more elastic, and less difficult to work ** 
(“Science and the Nation," p. 138). It is further 
claimed that by h\bridtHing it may be possible to ptu- 
ducc disease-resisting v-iiictics and varieties carr\lng 
with them other desirable characteristics. 

In the tropics breeding experiments in the case of 
india-rubber trees are likely to prove of great value. 
In the meantime*, selection of seed from the best 
trees is being caiefully carried out in the hope of 
increasing the ;^cneral yield of the plantations In 
Java the proportion of alkaloids in the bark of intro- 
duted cinchona trees (yielding quinine) has nearly 
doubled bv careful selection on these linen. 

Plant-breeding experiments with india-rubber trees 
have already been attempted, but they arc not likelv 
to he of much value if they arc confined to eiqpiriCal 
and haphaxard lines Work of this kind, must be 
lengthy and complex, but it is absolutely essential to 
ensure the •afet\ of an industry which is estimated 
to be of the annual value in the Middle East of about 
50.000,000!. steriin^^. The Agricultural Department 
in Ceylon, which is fully alive to the funwmentol 
importance of the selection and breeding of india- 
rubber trees, has already taken some action in the 


matter 

Another investigation in hand is to determine 
whether the latex-yielding (^lity of Hevea trees can 
be associated with any definite botanical characters 
and to what extent such characters are transmissible. 
Twenty trees of the same age growing in a four-acre 
block nave been selected for aifferences in leaf and 
bark characters These arc all tapped on the same 
system, and the yield of rubber from each tree Is 
recorded separately for each tapping (Ketv BulUHn, 
1917. p. V 

The value of these and other experiments of a^tibe 
nature mav be realised when, according to Yamet, 
quoted by Johnson, the yield of rubber from dlffereiit 
trees of Hevea growing under similar condiflons In 
the sakne plantation mav vary as regards volume of 
latex from 4 to 48, and in percent^e of weight of 
dry rubber from 1 386 to 14*164 Qoum, d^gric* 
TropicaU^ 1907). 

Bateson a few' voan. agfltexpressed the opinion that 
nowhere is the need for wide viewrs qjf our 'prOblema 
more evident than in the study of phmt tUseassi. 
Biffen and others have shown^thOt urider 
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coodiUont tbe quality inherent in Mime varieties to 
reaiet dlaeaM may be utilUed to great advantage. 
TIh natfonal importance of such work is impressed 
upon u« byv the enormous losses sustained every year 
bv rust tn wheat, mould in hops, and the widespread 
dfaeaae of potatoes. One of the most striking instances 
in recent times was the destruction of the valuable 
ooffae plantations in Ceylon. The industry, an excep- 
tionally valuable one, was wiped out in a com- 
paratively few years by the coFee-leuf disease {Heimleta 
ocutafrue). In the light of our present knowledge it 
is not improbable that this disuse may have been 
checked by seed selection or by raising an immune race 
of plants'; or, m^e probably, as suggested by Arm- 
atrong, by reflating the use of essentially nitrogenous 
manures,’ which are known in some case's to intensify 
the attacks of fungoid pests, and substituting the usi 
of phosphates. As illustrating the occurrence of an 
incTdentnl result arising from a purelv scientific in 
vestlgation, mention may be made of the discovery 
of a remarkat^ tail strain of flax at the John Inne«> 
Institution This, if capable of being established on 
pure lines, may prove of economic value. It is a 
hopeful sign that the apprtoiarion of the work done 
at this institution, under the stimulating enctgv of 
Bateson, U increasing day by day We max me ntion 
the great success which is’ attending the oslablisli- 
ment of a sdiuol of tcihnicnl education and nsrairh 
by the Royal Horticultural Socictx at Wislex 7 his 
is maintained bv liberal funds, and b\ m^ans of 
its well-equippcd lal>oriitori<‘B and extenslxc trial 
grounds it offeis unique facilities for solving problems 
<rf great value as affecting the future of British horti- 
culture. In sympathy with the work at Wislev. 
private firms are also setting up laboratoiies of their 
own and employing men of high standing so that a 
just balance mav be maintained between science and 
practice. The progress made in the elucidation of 
problems in tropical plant pathology shoxxs the mnes- 
sity not only for well-trained and fxpericiK^^d mvcos 
legists and entomologistii, but also for the correlation 
and combination of knowledge gaincii in their several 
lines of study. It is suggested that research work 
should^ organised on the broadest possible lines, and 
combine the biological servites of the whole Enipiie 
We have n first step in this direction in the Imperial 
Bureau of Entomology, with its headquarters at the 
British Museum. Those acquainted with the efficient 
work done by this bureau and the excellent publica- 
tions issued by it will very heartih w^elcome the estab- 
lishment of the proposed Imperial Buieau of Mveo- 
logy to carry on wchtW on similar lines. 

Tn this brief review I have endeavoured, however 
Imperfectly, to place on record some of the activities 
that have' taken place In the domain of botanv In 
recent years. It has only been possible to select a 
few of the most striking incidents where progress has 
been made. This has been done in the hope of 
arousing wider fnterest in work of prime importance 
as affecting the interests of the home countrv and the 
Empire. Botanv In its w'Idest oMpects affects so largelv 
the welfare of the human race that It ts impossible to 
slacken our efforts. Advance has necessarily been 
slow, but the creative impulse of science cannot fall 
to bring In a large harvest of results This may be 
poesible by encouraging Individual efforts, bv organis- 
ing active co-operation, and bv associating with us 
men who are pracdcaUy (ft^ppUng with difficulties 
that seem afitn^ knpoMible to solve T have at- 
tempted to show in what vast fields of enterprise 
botankal adence has already rendered signal service 
A» regarda the future, if wc-jenikt the best intellects, 
ffiAuiKl with tbe true spirit ‘of progressive research, 
wa abf fl enaure a continuance of diacoveries that have 
proven so effectual. We muat atao call to our assist- 
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anoe some of that wonderful energy developed during 
the war and divert it to the great work before ua. 

Certainly one of the outstanding features that 
emerge from a record of botanical research during the 
last decade or two Is the prominent position now 
occupied by plant-breeding on MendoUan lines. In 
proof of this we have tne numerous well -equipped 
plant-breeding institutes established and maintained 
by Government and private funds. Plaat-brc^ing is 
now in the forefront in relation to the improvement 
of crops, and the value of k is officially acknowledge 
as *‘a vital element in the national policy.'* Accormng 
to the Secretary of the Boaid of Agriculture, what we 
want ‘art ncu raie** of plants adapted to intensive 
cultivation,” and he .idds : “ It is mv deliberate opinion 
that an increase in the ptoduction of our land is much 
more easilv attainable in that direction than in any 
other ** 


UNIVERSITY AND EDUCATIONAL 
1 INTELLIGENCE. 

1 CAMHRiDOb. — On TueMlay, December 3, in the hall 

j of Irinlty College, a lectuie open to the University 
was jjiven by Pi of Eddington on the theory Of 
relativity, .^p.lrt from the interest of the lecture, 
which .it tempted somctmif^s lightly and sometimes 
almost drama ticalK to present a populor account of 
the sub^t, the most striking thing about it was the 
enormous attendance Fifteen minutes b<*fon» the 
lottute began theie was a queue half-way acrosb the 
Cireat Court of men anxious to obtain admittance, 
anti during the lecture the hall was entirely filled 
with dons and students listening breathlessly to l»ear 
nil intelligible account, if one could be given, df the 
new theory The keen interest w’as due, no doubt, 
largely to curiosilv stimulated bv the newspaper 
accounts of the subject, but also pitrtly to the feeling, 
to which at Inst some hope of satisfaction cun Se 
given, that a furthc^r great untfx ing principle Is 
needed m natural philosophy Whatever be the 
leason, howcvei, the size and .appreciation of the 
audience were no less extraordinary than the subject 
of the lecture and the brilliance ot its exposition. 

Mrs Osborn, the wife of the president of 
the Xmerican Museum of Nalural History, has 
picsented H striking not trait of her husband to the 
Scdgw'irk Museum It is proiO'H'd to h4ing this por- 
trait of an old student of Cambridge and an honorary 
doctor of science of tlie Unlxorsitv amongst the fqsau 
mammals xxhuh haxc* been the subject of his life’s 
work, near the portraits of Dai win and Tluxley. 
'lh<» pot trail, xvhich vt recogniscri b> friends in Cam- 
bridge us a remnrk.ibix gcjcS likeness, is inscribed as 
follows* ‘'^Henrv Fairncdd Osborn, I.L.D , Sr.D 
Camb , a student at Cninbridge in 1879, contributor 
to Comp.nrative Anatomv, Pala ontology, Biolc^, 
President of the American Museum of Natural Hls- 
torv Bv Orlando Rouland, New York, 1919 ” 

Livkrpool. — T he council has appointed Prof E, R. 
Dewsnup, professor of railway administration in the 
Universitx of Illinois, to the chair of commerce, 
recently endowed bv the trustees of the late Mrs. 
A W Chaddock 


Mr. a, roNNBU. has been appointed to succeed 
Prof S. White in the professorship of surgery in the 
University of Sheffield 

Capt. L L. Burchnail, scholar of Christ Church. 
Oxford, has been apj^nted lecturer in mathematics 
in the University of Durham. 

Dr. J. Cruickshank, pathologist to the Crichton 
Roval Institution, Dumfriet, has been Appftinted 
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Georgina McRobert lecturer in pathology in the 
I University of Aberdeen. 

TiiR Colley Board of the London Hospital is offer- 
ing the Liddle triennial prise (value tsof.) for an e«4»ay 
on *‘Thc Etiology of Epidemic Influenza/* The com- 
peting essays^ must reach the Dean of the I.ondon 
llospTtal Medical College on or before June 30 next. 

Thb New York corresjmdent of the Times an- 
nounces that by the will of the late Henry Clay Frick 
ail his estate estimated at 3 q,ooo,ooo 2 ., except 
SfOoOfOooI., is bequeathed to public educational and 
philanthropic objects. The benefactions include the 
following ; — Princeton University, 3,000,000/. ; Har- 
vard University, 1,000.000/.; and Mnssnchusett<« In- 
stitutc of Technology, 1,000,000/. 

Tub council of the Institution of Naval Architects 
offers for competition a scholarship (value 100/. per 
annum for three years) to be awaided on the results 
of the Board of Education examinations in naval 
architecture and other subjects. Candidates must be 
between eighteen and twentv-one years of age. Full 
particulars and application forms are obtainable from 
the Secretary, Institution of Naval Architects, 

5 Adelphi Terrace, London, W.C' P'ntries v ill 
close on January 15, iqao. 

Thb annual meeting of the Mathom,ttical Associa- 
tion will be held at the London Training College. 
Southampton Row, London, W.C.i, on Jar|uar\ 7 
and 8, iqso. The address of the preMdent, Pi of < 
£, T. Whittaker, will be on "Some Mathematical 
Problems Awaiting Solution'*; and the papers to be 
presented ore: “A Survey of the Numerical Methods 
for Solving Equations," the president; "The Use of 
Symmetry in the Teaching of Geometry,” C Godfrey ; 
"Convention and Duplexity in Elementary' Mathe- 
matics," Prof E. fl. Neville; “The Place of Common 
I.ogarithnis in Mathematicnl Training," Ml« H, M 
Cook; and "The Tejiching of Mechanics to 
Beginners," Mr. R. C, Fawdry. 

\H interesting departure in commercial scientific | 
education has b^n inaugurated by the' dhectors of the j 
Anglo-Mexican Petr<Jeum*Co., who have invited Mr 
C. R. Darling, lecturer in physics at Finsbury 
Technical College, to deliver a course of ten lectures 
to the senior staff on the commercial applications *A 
physics. These lectures are intended to form a broad 
basis of information which will lead to a fuller 
appreciation of the specialised lectures to be given by 
experts connected with the firm. A lecture-room has 
been provided on the company's premises at 16 Fins- 
bury Circus, and has been eouipped with facilities for 
experimental illustrattcnw. This recognition of the 
value of science in commerce is a hopeful ^ign of the 
times, and an educational scheme of this character 
cannot fall to lead to increased efficienev in the staff 
of an bidustrial firm. 

A BPtciAL committee of the Anglo-American Society 
suggested in the programme for the tercentena^ cele- 
iMraSon of the Mayfiowr and the Pilgrim Fathers 
(1630-15^0) the foundation and endowment of a chair 
in Ammcan history, literature, and institutions. The 
sum of ao,oool. was required for the endowment of 
this chair, and this has now been provided bv Sir 
George Watson. * It is not proposed that the chair 
should be exclusively attached to one university, but 
that it shall be used for the general purpose of stimu- 
lating Interest and study of America In all the British 
univmtiet. Neither will the chair be held per- 
maiaently by one sdiolar of a single nationality* The 
s d b eg w i provide that It ^hall be held, for a period of 
otw or two years, alternately by an American and a 
British scholar or public man, ^s dmwing upon the 
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best intellectual resources of the two cpuntrles^ and 
scaring a variety of treatment of the iubjdcte dealt 
nith. fho committee points out that as a permanent 
memorial of America's loyal partnership with GrtSkt 
Britain in the war, as wm as of die hutc^ ties of 
kinship which unite the two peoples and of whltA the 
Mayflower celebration Is a reminder, nothing could be 
more fitting than the establishment of this Mucattonal 
foundation. 


SOCIETIES AND ACADEMIES. 


London, 

Reyal Aatbre^gteal laitttate, October 14. — Sir 
Everard im Thunt, president, in the chair.— Lieut. 
E. W P. Chiassiy * " Dengora baiari " is the cere- 
mony of initiation of young men and women of the 
Btnandere tribe, Memba River, British New Guimui. 
Pigs are killedi and each candidate stands on the ^g 
contributed by his parents and loceives a loin-doth, 
goitga, various ornaments, and instruction in sodal 
conduct. Dramatic plays of a specia! instructional 
chanirter, taveto^ are performed by the village people 
and visitors. Ancestral ghosts are said to reside 
during these ceremonies in the posts, guti. of the 
men's house, oro, and in the jijima. pro^Mtl^ of the 
ioveto The gusi during such time are said to bo 
kotembo-/cottfm&o, but their connection with the dead 
ends with the completion of the ceremonv. Seine time 
afterwards the /tytma are smeared with pig-grease, 
decorated with feathers, ca^t Into the river, and im- 
plored in the name* of deceased ' ancestors to change 
into crocodile* and devour the enemies of the trioe 
.\ftrr "dengorn baiari " follows a period of seclusion 
in a house knowm as laowa; tWs condition, fowa da 
n/ofi, U removed after some months by a purification 
ceremonv known as turn. The candidates then 
bathe In the river and enter the normal life of the 
'tribe. 

Zoalogicsl Soclsty, November 18.- Prof. E. W. 
MacBride, vice-president, in the chair. — Major J. S. 
BaHUtM * Field-notes on some mammals In the Bahr 
el Gebel, Southern Sudan.— Prof. J. F. ttoamlB ; 
(i) The development of the mesenteries in Uriichta 
crassicomU (Actlnoroa), and (3) the Leptomadusan 
Melicerfidium octoeosuUum, — Rev. A. H. Caefit The 
raduta of the Mitridce.— Dr. C. F. SMSteg : The 
variations In the digastric muscle of the Jtbeim s 
macaque and the common macaque.— £. S, RmiB: 
The righting reaction in AsUrina gihhosa, Penn«— 
Lt.-Col. S. M. Cofsaua : Experiments on sex deter- 
mination.— M. Turtter: The Nematode parasites of a 
Chapman’s zebra. 

Oeelegkal Society, November lo. — Mr, G. W. 
I^mplugh, pmsident, in the chatf.-^Prof. J. E. 
Marr: The Pleistocene deposits around Cambridge. 
This paper deals with the depodts in the immediate 
vicinity of Cambridge, and contains new records of 
sections, fossils, and Imptements. It Is pdfljM out 
that, owing to alternating periods of erodK and 
aggradation, relative height above aea-levd til not t 
trustwortiiy index of anti<^ty, and modincations w 
the classHIcatioo proposed by W. Penning and A. J. 
Jukes-Browne are indicated. 


CAUBiapQIE. 
November 34:- 


-Prof. 


and E. T. Cetttegtetfa^^i) Photographs of a wedflK 
prominence taken during tiie £dtpse.of 1^19 Mmr 119. 

ctmMtn Iwaniuftmltr 
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abto load, and of a pivot bearing (a) Ihe pretnirL 
111 a viacous nwid moving through 1 channel mth 
diverging boundanea 

MAMCHBbTER 

Ltfeeary and PUtoeephkal Sectety NovemUr iS — 
Prof F E W^8«» deputy thairman m tho thair 
Prof T H Pear The efunination of wasteful effort 
m loduatry Owing to the impofisibiluy of bcinL able 
to dutin^eh sharply between physical md menial 
effcHTt m the investigation of the problems of cLonomis 
mg human energy, phjrsidogy and psyUiolog\ must 
work side by tide While in many indusincs improve 
ment of the external conditions of work such is tern 
perature, ventilation humidity and illuminnlion was 
rapidlv proceeding less had been alttmpfcd in the 
direction of improving the methods of work thorn 
Mlvet Examples of such efforts illustmtcd the im 
poftaace of certain fundamental pnnupleH Th hrst 
was the adjustment both in total length -md in dis 
tribuCion of rest-pauses By introducing suitably 
chosen rest pauses and by modifying the worl mg itti 
tude of girls who were engaged in folding handkoi 
chiefs, the output increised joo per cent whil thf 
folders worked only forty-five minutes in each hour 
and were fatigued than before Tho second f r 11 
ciple was the substituticm of hibUual in nements for 
constant acts of deitsion By rcHirnngini; the m thxl 
of assembling a braid machine so thit the parts 
were not only put together m i more efficient oider 
but were more easily found bv the workman si\t\ s x 
units were assembled by a man m one di\ insi ad 
of eighteen Ihe third was tfu thminalton of useless 
movement By this me ms the separate actions 

required to lay a brick had been redurec from iS to 5 
the output increased from 120 per man pei hour 
to 350 

Paris 

Asaieaiy el Scleocct No\cnibor 17 M Leon 
Guignand in the chair— C Moaren and A Ispspc 
The stabilisation of acroUin Prcfaration < f acrolein 
A mixture of potassium bisulphaie (5 parts) end 

K assium sulphate (i part) is recommen^d is the 
t catalytic agent for dehydrating glyceml to aero 
lejn, and full £tails of the best method of carrying 
out the preparation on the large scale arc given 
J Carpeatlsr} An account of tSe presentation (made 
on November 10) of colour kinematographs of the 
Gaumont establishment Progress in uk. ipplicition 
of three-colour photography to the kincmatograph has 
been rapid and it is now practicable to take kimmato 
graj^cydews m colour — Sir J J Thomson was elected 
a foreign assoaat* In succession to the litc M Ded( 
kind — % BaaUgsad Solutions of the equation 
AumAu, analytic and limited in an infinit domain 
scro on the frontier N E NWaad Ih alrulation 
of finite differences —H Dalsc limit n les — O 
Mayer Ruled surfaces of the fourth ordet -P 
Hahert The approximate calculation of the elc 
meats of critical Jacobuns of a high order E 
The •truituro of our stdhr universe deduced 
from the duaUst and vortex cosmogony —O Fayst 
Return of Finlay’s periodic comet This is identical 
with the comet discovered by Sasaki at Kyoto (Japan) 
on October 25 From data calculated by the author 
It was again found by M Schaumasse at Nice on 
HoittOiber 0— M MkakSTHch Observation of Fin 
lay's periodic comet made at the Marseilles Observe 
toiy witii the s6-cm Fichens equitorial The jxist- 
of the comet and comparison star are given for 
JtfSvembar 10 The comet was well defined and of 
ilbtiM ttts^idnth magnitddo — M Qlscablal Obscrv'i 
mcio of the SasAu t^nlay’s) comet made at 
A Obearvatory ^Positions w given for 

la and 16— P Cfcefsrdst Observations 
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of FinlayH periodic comet (iqi9e) made at the 
BcMin^on Observatory Position given for Novwn- 
bei 13 — A Schaamssse Observations of Unlays 
periodic comet mide at the Nice Observatory Posi- 
tions given for November 9 10 11 12 and 13 

\ Batm Ihe effect produced by the dcctncity of 
ram on an insulated wire An insulated wire exposed 
to r'lin behaves as a potential equ iliser The disturb- 
incoii known to occur tn electrical svhtcms with air 
<able8 during ruinstorms anse from the terrostnal 
electric field — \ ChSrwi An apparatus for tlw sunul 
tineous exanun ttion of the same stereoscopic plate 
by two perst ns A Lartlgas A new form for the 
formula* of lint spcctn The fonnula deduced from 
tl Doint of view of general mcihinics is 


in which A u ihc wave length N, the Kvdberg uni 
viisal constant p i constant and ni^{q~~p) differ 
in}^ only slighth from consecutive numb^s ! or 
p^2 am 2123 29 the fonnula is 

idintical with Balmer s onginal sttics for hydrogen 
— G \ Hemtafecb ihe luminvus phenomena ob 
served in tho nt ]j;hbourhood of a plate of graphite 
coined to a high temperature by an electric current 
11 Vngeiaach A iQmarkiblc deposit of chakostibitc 
in Moiocco ibis mineral is rire ind has hitherto 
fc n found in only three locnhties in minute quanti 
ties md as small crystals The depobil at Rar-el Ans 
in Morocco is extensive and the crystals are lirgt 
ind well foiimd One measured cm — K 

SoB^ges The i mbrjogeny of the PolygonaoesB 
Development of tho embryo in Rumex and Rheum — 
MM P MsU Vila md M leawlgae The trans 
formation of ctanimide into urea by the micro 
organisms of the soil Of the throe organisms 
chosen one B colt his no action upcm cjanamidc 
tht others B prodtEtosus and B cloacae convert the 
(Vanamide complewy into urea traces only of im 
m< nia beinj; found — H BIsrry Carmvora and the 
three classes of food It appears improbablf from 
both observition and experiment that camivon can 
thnv on a diet depnved of both fats and carbo 
hydrates b MeiaU and M Csallery A normal pro 
less of fragmentation followed bv regeneration in a 
poUchctal \nntlid gracih^ A Ertsipf De 

velopment of muscular layers in the larva of an 
\nthozoi (PoctUopora ctspttosa) at the primitive stage 
of tctraradial simmetrv — F a’Hirells The r6U rtf 
the protecting micro organism in bird typhus — C 
NkeHe and C I^lBy The evolution of the spiro- 
chete? of recurrent fever in the louse as followed in a 
srn s of siclions of the^c insects 


BOOKS RECEIVED 

Pbvthologus B\ Sii R Ross Pp 69 (I ondon 
J Murray ) 2s 6d net 

I a C olloidoth^-mie R^sultats Chniques Bv Dr 
I I dumoniei Pp 11+2S3 (Pans T Alcan) 
c 50 francs ^ _ 

\ New Chapter in the Science of Government By 
B Brinford Pp xlvui+tqo (I ondon ( hatto and 
\A Indus) 5* net , ^ * 

\ Studv of Trade Organisations and Comhinahotis 
in the Cnited Kingdom By J Hilton Pp -3^ 
(I ondon Hatnsen and ^ns) is net 

Altitude an \ Health By Prof F F Roget 

Pp xii+iRT (I ondon Constable and Co ttd) 

net ^ 

Forest Moods and Trees m Relation to Hygiene 
By Prof A Henry Pp '111+314 (I ondon Con- 
stable and Co I td ) 18s net 
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The Hardwood^iof Australia and their ficononiics. 
By R. T Baker. Pp. xvl+ 522 + plates. (Sydney: 
The Tecbnolofl^l Museum.) 

AlternatinaCurrent Work : An Outline for Students 
of Wireless Telegraphy. By A. Shore. Pp. lx+163. 
(London : The Wireless Press, Ltd.) 3^. 6d. net. 

Telephony without Wires. By P. R. Coursev 
Pp XIZ+414. (I^don : The Wireless Press, Ltd.) 
T5J. net. 


DIARY OF SOCIETIES. 

THVHSnAY, Dscbmskb ij 

ftoVAL SoLiiTV. mt 4 c. F. u. Meek A Fortlier Study of 
CbfomoeoaM J M. H OiinpbeU, C G. DougUs, ROd 

F G Hobwm: The Reeptrutory Kxchuin of Men During end After 
llaaculiur Rxerclae, — Dr, A. U WeKer * ilie Energy Output of l^k 
Leboorere during Heevy Work <->€.11 U«hn Hletologicel ExominetKia 
of en Adult Hunimn Albhto'e Eyebell, wtih e Note on Meeubleitk 
PlgnMntAtMa m Fatel Ryix.— J. Gray The ReUuon ol Spermetoeoe 
to Certain Blectrolytan, 11 

LimivvaM Sociktv, at s -“Prof W. A Herdtnen Notee on the Abundance 
of Marine Ammiali ami a Qoantiiative Snrrey of their Ocrurrence -- 
J. B. Oattnby 1 he Fertiliraiioa of the Calca'^out Sponien. 

Rotal CmfKf.a or Sinn.icONK nr Fkgiand. at s^-Slr Charle* A 
BaUance * The Rurgrrv of the Heart (Uradriiaw Lecture) 

Roval iNertTurr or Puntic. Hmai i h, at t —Dr H H. Tbomwin The 
DlaunOAu and Traatment of Tob4rcalo*u In Relation to Public Health 
MATNCMAncAL SoTirTV (at BurHngton Hoa«e|. at s — M.^ar P A. 
MacMahon . Pemntatioc^ Lattice P«nnutatK>ii«, and the Hyper* 
geomttrfr Seritv— >L I Mordell The Oeoerating Function oc the 
Seriee XF(n)^. where F(a) u the Numbir of Uneven ClanM of Binary 
Quadratics <n Deternunant —H St^inhau^. Founar Coeflkdafits tn 
BOundMl KuncUona.— D. Pnabendrioricy Rtaady Fluid MoiImb with 
Free Snrfaoei 

ImrmmoN or EircrercAc XMoiMacitc (at (he Iratitatlon of Civil 
Engioeen), at 0 — Capt J M Scott Maxwell * Scientific Minagauieni^A 
Solution iA ibe CetHtal ami J^abour " Problem 
Oil AND Cniona CHBumi Aviociation (at * Furnival Street, E C\ 
at V *>**Tbe Principle of Applicatiou of Paint and Vamlih, and How it 
AffMCe the Worke CheoiMt of the ISunt aod Varnirii Indtntiy 
OmcAi SoaitTv, at r 30 

ImriTUTioN or AuTOMOHiir FNctNarHS (Graduate Section) (aSViuorta 
StreetX at 8.-^D«bate * Worm n. Bevel Drive. 

Roval SociBTv or MsDiaNp (Neurology hectionX at 6.5Ck. —Certain Late 
Bffcctt of ItOurlee of the Nervous Syaiem. 

RRiDAYy DscicMarN 

DkrAiTMaHT or SciKNiiric and Imduhtriai Raar Am h —C onference 
oTRetearchOrganiiatlom (at Institution of rivtl KngmeersX at ejo.— 
Rl. Hon. A J Kaifw InlrodncCory Address — H. T W Bbra 
Reaearcb AsiodationA and Consulting Work and the Collecting and 
lodexhtg of Information,— Dr W Liwrence Balls The Equipment of 
Ruaeaiob Laboratories. 

JlOTAK. AarsoNOMiCAL SocrftTi% at s Eddington and Ochen* 
Consideration of the Theory of Relerivity 
Physical Sonrrv or London, at < —Prof W. H Coleman First Steps 
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physioijogy and medicine. 

Physiology and Biochemistry in Modern Medicine. 
By Prof. J. J. R. Macleod. AssUted by Dr. 
Rioy G. Pearce and by Others. Pp. xxxii + 903. 
(London ; Henry Kimpton, 1918.) Price 
375. 6d. net, 

T eachers engaged in giving instruction in 
physiology to students of medicine are well 
aware of the c]i£Bculty pointed out in the preface 
to the book before us. *The student, mainly out 
of ignorance, is apt to regard the subject as of 
no msportance in the practice of his profession, 
and to devote what attention he gives to it simply 
to what he believes will enable him to pass some 
particular examinational test. He rarely acquires 
real and useful knowledge of the fundamental pro- 
cesses at the basis of all the manifestations of vital 
phenomena, normal and pathological, a knowledge 
whfch he usually regards as purely academic.” 
He fails to realise how great an assistance in the 
comprehension of complex states he would obtain 
by me application of such general principles. It 
is to be feared that this attitude is too much 
tmeouraged by that of some clinicians. The 
student learns from his friends who have passed 
on to their hospital work what little value physio- 
Mogy possesses, as judged by the remarks made 
by his clinical teachers. ITicre are signs, how- 
ever, that a change is taking place. The work 
of physiologists in elucidating problems which 
arose during the late war, such as the action of 
poison gases, the regeneration of muscle and 
nerve, wound-shock, and so on, had the effect of 
demonstrating to many ' enlightened^ medical 
officers the necessity of physiological science. 

On the side of the physiologists themseUes it 
is perhaps true to some extent, as the preface to 
Prof. Macleod’s book states, that the laboratory 
courses fail to give the student the conviction that 
he is learning what will be of use to him in the 
future. But this conviction is not an easj^matter 
give, for the reason that the teacher, naturally 
Vnough, is not regarded as an impartial judge 
when he seeks to impress upon his students the 
bearing of any particular lesson upon the inter- 
pretation of disuse. Prof. Macl^ holds that 
the chief remedy of the evil "lies partly in the 
^tinuance of certain of the laboratory courses 
mto the clinical years, and partly in the study of 
medical literature in which the application of 
I^ysiolQgy in the practice of medicine is empha- 
AiSM.” For the latter of these objects the present 
bdok is admirably fitted. The author intends it 
advanced text-book in physiology for those 
about to enter upon their clinical instruction, and 
^e same time a review for those of a maturcr 
experience who may desire to seek the 
interpretation of diseased con- 

. tTte" practice of continuing some course of 
pbyirolegy during the clini^I years is being 
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advocated in certain quarters at the present lime. 
A great difficulty is undoubtedly the enormous 
bulk of clinical knowledge that the unfortunate 
student has to learn. It would, perhaps, be a 
valuable step in this direction if the laboratories 
would arrange from time to time special lectures 
or practical exercises on aspects of the subject 
which happen to attract attention at the time, 
say, for example, "acidosis” and hydrc^en-ion 
concentration at the present time. Suggestions 
would be made by the clinical teachers. On the 
other hand, this pr.ictice would not solve the 
problem of giving the student a vital interest in 
ms laboratory work, and it has been su^^ested 
that som*o opportunity might be arranged for the 
student to see something of hospital work during 
his physiological course. A note in Nature of 
May 15 last states that Sir Edward Shaipey 
Schafer objects to any systematic clinical in- 
struction at this time Doubtless with justice. 
But might It not serve the purpose it an 
ocmsioQ^ clinical demonstration, appropriate 
to the physiological problem under discussion, 
such as the taking of an electrocardiogram 
in a case of heart disease in connection 
with the treatment of electrical phenomena in 
muscle, were given in the hospital? It would, at 
all events, serve to show the student what he 
must learn, and impress upon him how little he 
knows. At the same time, much caution would 
need to be exercised to avoid the fatal error of 
limiting physiological teaching to what is obvi- 
ously of immediate interest in clinical practice 

The book before us docs not claim to supersede 
the gencr.il 1c\t -books, or to give instructions 
for the performance of chemical tests and estima- 
tions. These latter are only to be learned by 
practice. Indeed, it would seem that the word 
“biochemistry ” in the title of the book might be 
omitted, because the author himself states that 
it treats biochemical knowledge from the view- 
point of the physiologist. Biochemistry, in fact, 
can scarcely be regarded as an independent science 
in the sense that physiology is. Its separate 
teaching and investigation are rather matters of 
praclH'al convenience, and, unless guarded against, 
mav lead to unfortunate results Part of it is in- 
cluded in physiology, animal and plant, while the 
remaining part is a branch of organic chemistry. 

Certain aspects of physiology, such as the 
phenomena of immunity and the details of re- 
actions of the central nervous system, require 
the space of special works. Some readers may 
be inclined to think that the portion of Prof. 
Macleod’s book devoted to the nervous system is 
somewhat meagre in comparison with that occu- 
pied in the usual text-books It gives, however, 
an excellent general account of the activities of 
the nerve-centres, and we may call to mind that 
a larTC part of the corresponding sections in many 
text-books is occupied with pure anatomy. It is 
curious that Prof. Madeod falls into the oommoa 
practice of describing the receptor organ for posi- 
tion, the semicircular canals, under the bead of 
the cerebellum ; but this i<t possibly to be accounted 

s 
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for as the result of his intentional omission of 
detaik of the sepse-organs in {general, which 
would have made the book too unwieldy. 

Since a review is scarcely complete without a 
word of criticism, it may be pointed out that the 
spelling of edema*' and **nemo^bin'* is un- 
v^come to British eyes, and that ** neuron ** 
should have ai final e. 

But these are trivialities, and the work as a 
whole can be highly commended. Circulation, 
respiration, digestion, and metabolism are espe* 
ciaUy well discussed. Hicre are, of course, some 
aspKts of these questions on which our knowledge 
is more complete than nt the time the book was 
written. These are matter for a future .edition. 
In such an edition a short acrount of the pheno- 
mena of immunity, from a general point of view, 
would be valuable, although this would not be a 
particularly easy task. The illustrations and dia- 
grams are by no means the least useful part of 
the book. W. M. Bayi iss. 


MATffEUJTK'S, PIRTKILIK AND 
GENERA L, 

(1) Analytic Geometry, B> Prof. Maria M 
Roberts and Pmf, Julia T. Colpitts. Pp \ f 
245. (New V'ork ; John \\'ilc> and Sons, Inc.; 
London: Chapm^in and Hall, Ltd., 1918.) Price 
75. hd, net. 

(2) Elementdry Mensuration, ('onsiruiUve Hane 
Geometry, and Numerical Trigonometry. By 
P. Vroyvn, Pp, viii+ 169. (London : Macmillan 
and Co , Ltd., 1919.) Price 3s. fni. 

(3) LectufcA on the Philo^ophv of Mathematics. 
By James Bymic Shaw*. Pp. \ii-1-206. 
(Chicago and lA)ndon ; 'I he Open Court Pub- 
lishing Co., 191H.) Price ot. net. 

(i) DROFS, ROBERTS AND COLPITTS 
* have wisely included in a single course 
on Analytic Oeometry” the most important 
parts of the theory of t'onic sections, the theory 
of curves in Cartesian and polar co-ordinates, ancf 
the elements of solid geometry treated analytic- 
ally, thus representing as a connected whole the 
piiris of co-ordinate geometr) in which every uni- 
versity student of mathematics should be tho- 
roughly grounded. I'he book is very sound peda- 
gogically, the treatment being based largely on 
the intuitive use of geometrical constructions. 
The figures are wtII and neatly drawn, and many 
of the cun^ea are accurately plotted. 

One must, however, point out some of the more 
serious faults, with a view to their elimination 
from a future edition. Some of the figures are 
unsatisfactory—e.g. on pp. 117, 136, 152, 
159, r68, 178, and iM. A vc-y important point 
is missed' on p. 38. The student should be in- 
formed that in a family of curves like 

ay®=\(A, -2a)*, 
w*hich can be written in the form 

.(y/«)**(*/a)(*/a-a)», 

th^ value of the parameter a is to indicale the 
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dimension of any curve of the facmljri so that 
family consists of similar curves with the origiti 
as centre of similitude. The method of S 70 is 
clumsy. 

An interesting feature is the discussion on 
pp. 83-4 of the difficulties arising frqm the mul- 
tiple representation of points in the polar systm. 

A definite point on a plane has definite Cartesian 
co-ordinates if the axes are given, but it has 
more than one pair of polar co-ot^inates even 
when the pole and original line are given. Thua the 
points (/>, e), (-P, e+ir), (p, e + a»), (-p. « + 
etc., are all really one and the same point. This 
may cause confusion and error In the practical use 
of polar co-ordinates. Unfortunately, the authors 
do not indicate clearly the steps to ,bc taken in 
order to avoid the danger. This is done by writ- 
ing any equnlton in the more general 

form p = ( - )**/(^+ in which « is any positive 
or negative integer. 

The book is one that can be unhesitatingly 
Cf mmended to the notice of teachers and 
students. There are numerous exercises, amply 
illustrative of the principles taught. 

(2) There is no doubt that Mr. Oojen is right 
in claiming for the experimental method of gc/j- 
metrical teaching the advantage of preparing '* the 
wav for such subsequent abstract proofs as will 
enable learners to reinforce the test of experience 
by the test of reason ’* The present book depends 
somew'hat on the ‘*test of experience/* and its 
value lies principally in the information given, 
and not in the process of proof emplojed to 
establish the results. Occasionally, indeed, state- 
ments are made without attempt at an\ justifica- 
tion 

Mr. Oo>pn*s book thus caters for the student 
who wishes to acquire geometrical knowledge 
rather than geometrical training. It includes the 
usual geomclr} of rectilinear figures and circles, 
with application to ordinary mensuration; the 
quadrilateral and regular and irregular pol>gon$; 
and the use of similar figures and some three* 
dimensional mensuration. A welcome chapter is 
that onWtumcrical trigonometry, a subject too 
much neglected in elementary mathematical ^ 
teaching. Kvery student who claims to hav<f» 
*' done mathematics " should be able to deal suc- 
cessfully with easy problems in “heights and dts- 
tanres,” 

There are numerous examples. The tables and 
the answers add to the usefulness of a very useful 
book. 

(3) One of the great defects of scientific teach* 
ing* due no doubt to the high degree of specAal- 
isation that recent progress has made necessary, 
is the restricted outlook of the presehtatlon. 
pass student learns a certain amount of two br 
three subjects ; the honours man studies one auth 
ject to a higher pitch of excellence^ but ^thedbe 
pass and the honours men are genesaSy ignorant 
of two important aspeetj^of their studieai thjiy 
know little of the hlstonOl dei^pn^t of tMfr 
subjects, and they rarely acquU'e a low of the 
whole of any subject, the torrehftfoq of^ta 
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ita foundAtiona* und the contemporary trend of its 
tfevdopment. 

*106 i|^orance of the history of any science 
could easily be remedied. Each head of a scien- 
tiflC departioent should arrang-c for a historical 
course in his subject. The interest aroused by 
such an adequately prepared and well delivered 
and illustrated historical course would more than 
repay the time spent on it. 

The acquisition of a competent \iew of any 
subject is more difficult, and especially in mathe- 
fftaticsi as is illustrated by Dr Shaw’s lectures. 
N^o student of mathematics can be expected to be 
familiar with all or even with the majority of the 
branches of mathematics mentioned by Dr. Shaw. 
The pass man would probably la) the book down 
after reading the first chapter - if he gels thus far. 
The honours student would perhaps go further, 
particularly if his spmalit) is pure mathematics 
and his reading h^s been abl) directed b) a 
teacher familiar with modern mathematical ten- 
dencies. Vet pr. Shaw has dealt with his theme 
in a particularly persuasive and very elementar\ 
manner. 

The author considers the “sf>e(ulati\e thinker " 
who desires “to know the content of mathe- 
matif^s,*’ “to hunt for the central principle that 
controls its evergreen growth,” to explore “the 
source of mathematical realit),” and to dlsco^er 
the “methods pursued in the field of investiga- 
tion’' and the “right of this yucen of all the 
sciences to rule.” These problems are dealt with in 
a brief and clear exposition, which mu^t bf read in 
order to be appreciated. It would be idle to 
attempt a summary, as this would not convey 
much to the uninitiated for whom the lectures 
were written. Suffice it to say that in Dr. Shaw’s 
opinion there is no single principle of mathe- 
matics, no single source of reality, no smglo 
mathematical method. 

These lectures should be read and rc-rcad by 
all w'ho desire to fathom the depths of the rcalit) 
of mathematics. They will be inspired to a view 
of the subject different from the drab and utili- 
tarian view so often pre\alent in our colleges 
Jhey will learn at least to give his due share of 
Irecognition to the mathemntician who “sits with 
abstracted mien, his mental e)e turned inward 
Upon some intricate construction of symbols and 
forroukc," and t6 respect, perhaps even to share, 
Ws joy when be catches the flash of triumph. 

S. Brodetsky 

4*— -J - - — ^ 

OVR BOOKSHELF. 

Th 0 humal oj the Insiitute of Metals, Vol. xxi, 
,£oited by G. Shaw Scott. Pp. xi + so8 + 40 
plates. (London : The Institute of Metals, 1919.) 
3XS, 6 d. net 

Hew vdume of tly^s important journal, no 
^han lt6 pages aro. occupied by the fourth 
rtelirt to tlte Corrosion Committee by Ors. Ben- 
Hudson and the subsequent distussion. 

:iiO. 261B, YOU rod! 


The new report embodies the results of a very 
large amount of experimental work, and is dis- 
tinctly helpful in regard to the immediate problem 
of extending the life of brass condenser tubes. A 
large array of new facts bearing on the baffling 
question of the mechanism of corrosion is also 
included, and illustrated by numerous plates. The 
authors favour the view' that direct oxidation takes 
pLice without preceding electrolytic action. As 
Prof. Armstrong points out in the discussion, the 
theory of corrosion is in a disappointingly back- 
ward state, Jind no satisfactory explanation has 
yet been given of some of the most familiar facts. 
The report is a valuable one, and fully justifies 
the continuance of the work of the committee. 

Messrs. Hanson and Archbutt contribute a most 
useful account of their methods of polishing and 
etching aluminium and its light alloys, and of 
identifying the constituents, a task which has pre- 
sented difficulties to most metallographers. 
Another paper from the same labonilory, by Dr 
Rosenh.iin and Mr. Hanson, records the proper- 
ties of some copper alloys which were devised lor 
war purposes, and incidentally describes a con- 
venient method of obtaining clean castings by 
working under pressure. note by 1 . 1 -C\>1 
Jenkin on the metallurgical information required 
by engineertk is followed by a lively discussion, 
the conclusion being reached I hat the determina- 
tion of true physical lonstants is likely to super- 
sede many of the present empirical tests. There 
are two papers on the effect of cold work on 
metals, and an interesting discussion on the rela- 
tion of science to the industry of the non-ferrous 
metals, in which the respectUe views of scientific 
workers and manufacturers are well and clearly 
expressed. The volume concludes with the usual 
abstracts of metallurgical literatiiic. 

C. H D 

Oolden Days from Ihe Fishini, /.ug of a l^atnter 
lu Hnltimv, By RomilK lutlden. Pp. wiii -s 
233. (London: \ and C. Bhick, Ltd., iQiq.) 
Price 7^. (k/. net. 

Hekl is a book full of quiet charm and humour, 
written by one who is evidently not only an artist 
and a sportsman, hut also a true lover and ob- 
server of Nature and her ways. The angler will 
be fascinated by the vi\id destrlptions of Irout- 
and salmon-fishing in Brittany There are no 
improbable fisherman’s yarns to invite hia .scep- 
ticism, but their place is taken by some delightful 
stories of saints and miracles drawn from the 
Breton folk-lore, so that the book Appeals quite 
as much to the general reader as to the piscatorial 
fraternity. It is a pleasant narrative, well suited 
to w'hile away a w’inter evening at the fireside 
and to conjure up visions of sunlit meadows, fra- 
grant pinewoods, and murmuring streams, though 
tinged, alas 1 by that vein of sadness whkdi must 
colour the day-dreams of all of us at the present 
time, and esprcially of those who, like the author, 
have witnessed at close quarters the tragedy of 
the last few years. 
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LETTERS TO THE EDITOR 
[The Editor does not hold hmsolf tesfonttblt for 
optntone expreteed by hu correspondents Neither 
can he undirtake to return or to correspond mth 
the writers of rejected manuscripts intended for 
th$$ or any other part of Nature No notice ts 
taken of anonymous communtcaitons J 

Pomer from tlio Sim 

In th(. \try interesting IriKman Wood Uctuic 
delivered at the Royal houet} of \rts on Oecunber iv 
Sir Oliver Lodge discussed the utilisation of noiir 
radiation and ricomtntndcd as the best method ul 
effecting this purpose the promotion ot agniuliutc 
of ever) kind \ciurding to Sir Olivir 1 odge the 
green leaves of trees and vegetables gcnerall) arc able 
to absorb and utilist solar energy lAithout much legird 
for an) hampering limit to Lfhcuniv such as the 
second law of thcrmod)namKs but in ^t)ing this he 
appears to be un iw ire of the res* irehes of Di f lor ice 
firown who h'ls shovin thit thi ictual imount of 
energ) stored is less thm 2 pet ent of that which 
reTchos the vegetation 

Nou tht totil amount jf sol u cneigv intercepted 
by the tarth u prodigious being in the aggregiu 
some 200 billion h p or on an average, ibout 
4,000 ooo h p per squate mite of that portion 
of the eaich s surface that is eicposed not too obliquely 
to the sun s rays Xbsorption by the clouds ind bv 
the atmosphere though important is not so great 
14 might ^ expected with the result even m this 
latitude and in this climate the energy const mtly 
received throughout the hours of daylight exteeds 
icxK) h p per acre 

If, then some method eouW only be devised for 
eflicientlv eon verting this energy into a form in which 
It could be readily applied for motive power and other 
purposes the gun and the convenience would be 
enormous » for to take i single instance sufheunt 
energy to run all the machinorv m a factory througK, 
out me working day could be collected from an arei 
in many cates not groaUr thm that subtended bv the 
factory s roof 

Now of course for teisons whuh Sir Oliver I odge 
fully discussed it is hopeless to expect to b able to 
effect anything* of this nature with the heat engine 
for with this we should scarcely reach the 2 per cent 
efficiency nearly attained bv vegetation But is then 
any need to allow the radiation to turn itself into hi at 
it all’ Solar radi ition is is well known consists 
of eletfromagnetu waves in the .ether wavts exactly 
similar in kind to thov employed in wireUss tek 
griphv Ihe only difference i4 that whetea^ the 
length of the waves used m wireless telegriphv 14 a 
matter of hundreds or thousands of metre4 itie wave 
length in the ca^ of solar radiUion onlv i verv 
minute fra^on of a millimetre 
Fven with wirdeis wave 4 the resulting frequency w 
too great to allow of the electric currents they induce 
being directly utilised The telephones and other 
instruments emplovcd offer too much impedance to 
iltew such (umenfs tp pass while apart from tHis, 
no mechanical device could move with sufficient 
rapidilv to respond to such frequencies In wireless 
telegraphy however a method has been devised for 
converting these rapidly alternating o oscillating electric 
^rrertt4 into currents which, though pulsating are uni 
dlnitam d This is aicomolishcd bv the apphcaiTon of 
thcrmiomr or crvstal rectifiers or neevretum valves 
which only afiow the {Currents m one direction to pats 
and suppress aitogether the currents in the opp^te 
direcdotn In this way the comparativelv useless high 
frequency osallatorv curreota are converted infto 
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rapidly pulsating umdurectional currents aduch behave^ 
hke continuous turrents and will operate telepbokies 
and otto electromagnetic devices Itoeoverf though 
in wireless telegraph it is custocnaiy to use the cun* 
rents m a stn^ direction only, and to suppress the 
inverse currents altogether! them is no difficulty about 
utilising both currents by turning them into separate 
circuits aith valves set (^iposite ways Under such 
conditions seeing that the separate valves let through 
their respect! VL currents with but little loss, me 
efficiency of the conversion from the radiant energy 
absorbed to thit utihsable tn tl» form of electric 
current ts quite high ptobably not less than 50 per 
cent and perhaps considerably more 
la it too rash to suggofit the possibility of some 
inalogous method being applicable to convert into 
utilisible ekitru currents the electromagnetic wave^ 
of which the ridiant energy from the sun consists 
fhe method is quite successful with wireless waves 
having frequencies of millions per second, but can it 
be applied to the sun s waves the frequenev per 
s((ond of which is of the order of billions? No 
doubt the problem is 1 difficult one but we live in 
an age of marvels ind what would have been said of 
modern wireless methods only a few veirs ago^ 

One thing seems certain The energy in tm* sun 4 
radiation 14 there and then, too in most ibundaot 
quantity To make use of it moteover requires no 
MiTwelliin demon* such as is neiessaiv to render 
ivailabic tht gincral stock of heat energy at umfonrn 
temperature Nor again does what is su^csted run 
counter to anv thermodynamical law suen as would 
preciuck full civ mtagt being take n of fhe grent 
ifticienci thit is rmdered possibk bv th enormous 
trmperaturt of the sun j 

\mwiv the problem of the application of solar 
ndmtion to tht oroduction of power otherwise than 
b\ means of heat tngines oeemt worthy of attention4 
and IS 1 problem th it would appear much more likeK 
to met t with a soeedv solution than the difficult 
ind obscure question of the liberation and utilisation 
< I the internal energy of the atom 

A A CAMPBPlf Svv INTON 
66 \ ictona Stm t 1 ondon S W i 
December 15 


Heat of Roaotion md Qravitationtl PioM 


\ siMiiF rel Ition between the Variation of mass in 
a phvsual chanj^c of state or chemical reaction And 
the rite of vanition with gravitational potential of 
the corresponding change of total internal energy can 
be deduced as follow n I c t ni and tn, denote th^ 
misses of the initMl and final States of the ehemtcijl 
svsttm and Q the heat evolved say at constant timo- 
per iturc and pressure ind at the gravitational po tm 
till Z ( onsideriiij; the following isothermal evtie* 
(a) StUe I to stite 2 at 7 
ib) Stitt a at 7 to state 2 at Z+IQl, 

(r) State 2 to state 1 at Z+BZ, 

(d) State 1 at 7+#Z to state t at 7* 
apd equating the total change of enei^gy toexero we 
get the equation ^ 



•“ Pitt 
t * 


I'or all onlinarv r.«cttona, ^xperinMnt ha* thewn 
thiit if not nro, muM b. verv^nwll It 

follow, however frtm the thefirv of felotwlt. thfit 
if ttw leaction bo m >m, vhitft if jt b« 

ondothermic m <m, Hento in ^he former ono. 

{. pontifo. whilft !n the Ittte cub if le nega t iv e ^ if 
«e ran i^pplx ^ to thb tSKMr oMmmrIc 
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>a^<H|cttvt changes, it would follow that the cnerg\ 
riven out in men changes must be greater in strong 
gtevitatioaal fields than In weak. 

Ft Gi Donnan 

Universitjr College, London, December 10 


A HoIim Saries in tlM BxINmo UHra-Violat. 

In Nature for November 30 Prof. Lyman reports 
hla observation of a helium line at 1640 i, as well a<i 
a 'Weak one at isi.Vi, close to the strong one 1216, 
and refers them to orders 3, 4 in the series 
4Nii/a*-i/ai*} If the correct reading foi the 
strong line W nearer flw 13151, the whole series 
m*4 ... S is found in his list of ultra-violet lines 
given in the Astro, Joum, (vol. xlHl., p 89, iqi6) 
The following is the list of ohvrved lines with devia- 
tions (obs, from the calculated values, with 
N » 109730 


Ord«r 

tntvii*U3r 

' A 

/A 

3 •• 

Strong 

... 16402 

-034 

4 

10 

.. 1315*1 

. "0 1 1 

5 • • 

5 

io86*f 

. + 1 ^ 

6 

4 

. 10260 

+066 

7 

3 

9920 

-0*37 

8 

t 

972 7 

+ 0*59 

The line 

1084*9 is 

closer to the 

calculated with 


dAs-011, but Its intefuity of 3 in not in step with 
the others. In estmiating possible errors, those of 
standards as well as of observation have to be con- 
sidered. With uncertainties also of formula, the 
values of d\ do not seem extessivc. 

W M Hkks. 

Crowhurst, December 11, 


The OoiiititiitloN of the Blonumts. 

Ir will doubtless interest readcis Naii'kg iu know 
that other elements besides neon (sec NAiim for 
November 27, p. 334) have now been analysed in iht* 
posjtive-rav spectrograph with remarkable lesults. So 
far oxygen, methane, carbon monoxi(k\ carbon 
dioxide, neon, hydrochloric acid and phosgene h.iVL 
been admitted to the bulb, in w^hich, in addition, thete 
are usually present other hvdrocarbons (fiom wax, 
etc.) and mercurx. 

Of the elements Involved h>diogen has )ct to be 
investigated; carbon and ox>gen appeal, to use the 
terms suggested bv Paneth, perfectly '‘pure’’; neon, 
^(Nine, and mercurv are unquesuonablj “ mixei! '* 
Neon, as has been already pointed oui, consists of 
isotopic elements of atomic w'eights 20 and 22 The 
mass-spectra obtained when chlorine is prchont cannot 
be treated in detail here, but thev appear to prove 
oonclurively fthat this element consists of at least two 
isotopes of atoMic weights 35 and 37. Their elemental 
bature is confirmed by lines tcrresponding to double 
charges at 17 50 and 18-50, and further supported b\ 
llni^s corres[X>nding to two compounds HCl ut vh 
aod 38,aJid lo the case of phosgene to two compounds 
COCI at 63 and 65. In each of these nairi the line 
corresponding to the smaller mast has three or four 
the greater intensity. 

Mepeury, the parabola of which was used as a 
attwklisrd of mass in the earlier experiments, now 
Iproves to be a mixture of at least three or four isotope^ 
StrOMptd in the region corresponding to 200. Several, 
if tiot alL of these are capable of carrying three, four, 
five/ or efepo mote chargibL Accurate values of their 
Wrights cannot yet be given. 

. Xfact of the greatest fteorerica! interest appears 
these fWitts, namely, that of more than 
j^eyifot values of atomic and molecular mass 
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so far measured, all, wdlhout a single exception, fall 
on whole numbers, carbon and ox>gcn biung taken 
as 12 and 16 exartU, and due allowance being made 
for multiple charges. 

Should this integei 1 elation prove general, it should 
do much to ehiddate the ultimate structure of matter. 
On the other hand, it seemi* likeU to make a satisfac- 
tory* distinction betw'een the ififferent atomic and 
molecular p.irticlps which mav gi\e rise lo the same 
line on a mass-spectrum a matter of considerable 
difficultv. F W. AsroN. 

Cavendish Laboratoi\, December 6, 


The DofleetiM of Light during a 8olw EoHpst. 

1'he fall of temperature that may occur in the 
higher strata of the atmosphere during an eclipse is 
somewhat doubtful, but can scarcely exceed half a 
degieo. An attempt was made to measure it directly 
during the partial, but neatly total, ccUpse in England 
on April 17, 1913, but of the instruments tent up one 
onl) was recover^, so that no comparison could he 
made. 

On the average, the solar heat absorbed by the 
e.trlh's surfaie and the atmosphere during one day 
lb capable of raising the whoU* atmosphere about 

1 5^ C., and, of course, about the same amount must 
he lost per day by radiation There is direct evidence 
that the duilv change of temp<*raturc as we know it 
at the surface does not extend to more than 1 km or 

2 km , and from 2 km to 20 km. the dailv range can 
scarcely reach i® (' In these* ciriumstunies the fall 
of temperature of the upix’r strnt.i during an eclipse 
must bo small, sns i° or -J® at the outsit 

Our direct obseivations of atmospheric temperature 
veiv seldom exceed 20 km , and above that height \vc 
know' neitht'r the v.ilue nor the changes to which it is 
subject. This is perhaps of little consequence since at 
20 km. more th.an 94 per cent. »f the whole mass has 
be t n passcxl 

It must also be lemcmlierrd that the line of lowest 
temperature will not the axi«» of the shadow -cone, 
but will lag considerablv liehind it 

\V II Dines. 

Benson Ohser\.itor\ , WalHngfonI 


'I HE correction to the Einstein effect indicated by 
Mi W H Dines ’s estimate of the cleoression of tom- 
[Mratune in the eclipse shadow U even less than 
10**^ r.adtans or io"‘ seconds of arc For n vertical 
rav the deflection c.aused bv a hori/onlal temperature- 
gindient of C in dx cm. is approximately 

H •<'2', 

where (p~ 0< ’*28x io“* is the rcfractivity of air at 
normal dcnsit\, and H is the height of the homo- 
geneous atmosphere For two ravs at a mean distance 
in the atmosohere of a kilometre apart— a liberal 
estimate— the difference in deflection would be in e.g.s. 
units 

28 xio-*xHxro* dMog^/dx’. 

If the shadow mav be considered to have a radius of 
51x1 km, then dMogtf/dx* would be of 'the order of 
iO“”. From this the initial statement follows. 

Thai IS, assuming dH/djr“=o. Bui more simply 
conveniently, and accurately the tending of a vertim 
rav ran be expressed in terms of the surface pressure- 
gradient because the refrartivlty is simply proportional 
to the density. So that five barometcr^i, one at the 
eclipse station and four distributed around it, would 
yield the corrections for a single ray. The bending 
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comet to a3x 9//djr radmne «here p U tht ntr 
face pretture in d^net cm and dx it in cm 

ITWIS F RlCHAftOaON 
Benton Observatory Wallingford 
December la 


1 OF cot RtE admit the force of the remarks tn thi 
letters which appeared in Katurb of December ff 
But the prt^lcm of air refraction during a total eclipse 
It a ver^ complicated one The air is not in equtli 
bnum There is 1 Imagine, i downward rush of cold 
air in placet deprived of tlw tun a radiation at well 
as a lateral motion of the air from all tides towards 
such placet The whole refraction effect depends on 
the shape of the chanmng surfaces of equal dcnsit\ 
and the gradient of dinsity perpendicuf tr to these 
surfaces The effect observe would be about equal 
to the ordinary refriction effect caused b\ the atmo 
sphere at ij® fnm tht renith and then the ra>fc of 
light are nearly perpendicular to the surf ices of eqtui 
dcnsit> 

It IS well to remember that perh ps unfortunateh 
the stars in die nelghbcurhood of the sun dunng i 
total eclipse must be viewed through air of wh ch fie 
distribution of densit\ must not be assumed t) be the 
same as that of the at nosphore n ts normal state 
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FJNSTEJN S RtlAIIVin IHFOR\ OF 
GRA VITATJON ^ 

HI — ^Thi Chiual Phenomf\a 

I N the article last week an attempt was m tdc lo 
indicate the attitude of the complete relativist 
to the Hws which must be obeyed by gravitation il 
matter The present article deals with particular 
conclusions 

As Minkowski remarked in reference to hin 
stem h early restricted principle of relativity 
From henceforth space by itself nnd time by 
Itself do not exist there remains onl> a blend of 
the two ( Rnum und Zeit 1908) In this four 
dimension'll world that portrays ill history let 
('Vj Xg ATi) be a set of CO ordinites Any pir 
ticular set of values attached to these co ordinates 
marks an event If an pbserver notes two events 
at neighbouring places at slightly different times 
the corresponding points of the four dimensional 
map have coordinates slightly differing one from 
the other Let the differences be called 
(dvj dxg dx^ dx^) Einstein s fundamental 
hypothesis is t^s there exists i set of quantities 
( such that 

+ 2gi^XidXf + + gud^i* 

has the same value no matter how the four 
dimensional map is strained In any strain g 
IS of oourse changed ns are also the differences 
dx * 

If the abqve expressicm be denoted by (ds)* 
di may conveniently be called the mtenud between 
two events (not, of course, in the sense of tune 
mterv^) the case of a held in which tbete 
IS no ^vitation at dd^e^ is taken to be df, it 


NO 0616 \Ob 104]^ 


IS supposed that ds* reduce to the ei^setan 
where c is the velocity of 
light If this IS put equal to sem, it dmply ex 
presses the condition that the neighbouring events 
correspond to two events in the history of a point 
travelling with the vdocity of light 

Einstm IS now able to wnte down difftrenbsl 
equations connecting the quantities with the 
co-ordinates (xj xt Xg X4), which are tn com 
plete accord with the requirement of complete 
relativity * These equations are assumed to h<dd 
at aU points of space unoccupied by matter and 
they constitute Linstein s law of gravitation 

Planetary Motum 

The next step is to find a solution of the equa 
tions when there is just one point m space at which 
matter is supposed to exist one point which is a 
singularity of the solution This can be effected 
completely* that is a unique expression is ob- 
tained for the interval between two neighbounng 
events in the gravitational held of a single ma^ 
This mass is now taken to be the Sun 

It is next assumed that in the four dimensional 
map (which by the way has now a bad twist in 
It that cannot be strained out all along the line 
of points corresponding to the positions of the 
sun at every instant of time) the path of a particle 
moving under the gravitation of the sun will be 
the most direct line between my two points on it, 
m the sense that the sum of all the intervals 
corresponding to all the elements of its p ith is the 
least possible * Thus the equations of motion are 
written down The result is this 

The motton of a parittAe dtffert only from that 
given hy the Newt man theory by the presence of 
on additional acceleration tovards the sun equal 
to three times the mass )f the sun (m gravUahonai 
untis) mulUplted by the square of the angvlat 
velocity of the planet about the sun 

In Ac case of the planet Mercury this new 
acceleration is of Ae order of lo " times the New 
toman acceleration Ihus up to Ais order of 
accuracy Einstein s theory actually Arrives at New- 
ton s laws surely no dethronement of Newton 
The effect of the additional acceleration can 
easily be expressed as a perturbation of the New 
toman elliptic orbit of the planet It leads to the 
result that Ac major axis of the orbit must rotate 
in the plane of the orbit at Ae rate of 429^ per 
century > 

Now It has long been known that the peribdion 
of Mercury does actually rotate at the rate of abewt 
40 per century and Newtonian theory haa never 
Succeeded in explaining this except bv Id W 
assumptions of disturbing mAtter not oAArwise 
known 


Thus linstein *s theory Almost exactly accounts 
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hr tjto one outstanding failure of Newton a 
attdf we may note, does not introduce any 
where hitherto there was agreement 

The De/fecimn of Light by GraxUalion 

'Thd new theory having justified itself so far 
Waf thought worth while for British astro 
iiDmera to devote their mam energies at the recent 
ffdaf edipae to testing its prediction of in entirely 
pew pheMmenon 

As was remarked above the prop'igntion of 
lig^t m the ordinary case of freedom from grasita 
tmal effect is represented by the equation 

Einstein boldly transfers to his generalised 
theory After all it is quite 1 natural issumption 
The propagation of light is i purely objective 
fdienomenon The emission of a disturbance from 
one point at one moment and its arrival at 
anotner point at another moment are events dis 
^mct and independent of the existence of an 
observer Any law that connects them must be 
one which ts independent of the map the observer 
uses I ds being an invariant quantity dt o ex 
presses such an invariant law 
This leads at once to a law of variation of the 
\etocity of light in the gravit*itional field of the 
sun 


Here m as before is the mass of the sun n 
gravitational units ind ts equal to 1 47 kilometres 
while f IS the velocity of light it i greit distance 
from the sun Thus the path of a ra> is the 
same as that if on the ordinary view it were 
travelbng in a medium the refractive index of 
which was (i— sm/r)*'* In this medium the re 
fractive index would increase in approaching the 
sua» so that the rays would be bent round towards 
the sun ui passing through it The total amount 
of ^ deflection for a ray which just grazes the 
sOo $ surface works out to he 1 7s falling off 
as the inverse of the distance of nearest approsoh 
Theai^ rent position of a stir near to the sun 
It thus further from the sun s centre than the 
true position On the photographic pi ite in the 
actual obeervations made by the Eclipse Pxpedi 
two the displacement of the star image is of the 
order of a Uousandth of an inch The measure 
OMots ahow without doubt such a disphcement 
The atars (^served were of course not exactly 
At the edi'e of the sun $ disc but on re 
dOdSM, allowing for the vanation uiversely as 
the dift ance, they gne for the bend of n ray just 
ftaeiQg the sub the value 1 98 with a probaUe 
tftof 6f d per cent in the case of the Sota'al 
e ap^ two and of 1 64' in the Pnncijje expedition 
The agreement with the theory is dose enough 
hub td course alternative possible causes of the 
have to be ooivudered Naturally the sug 
at an aptuat refracting atmosphere sur 
I the sun has been made Tbe existence 
heetaver, sdf^ to be negatived by the 
ihit jufi atfOoeplMap suffieiently dense to pro 
uefrectioB ui question woidd extinguish 
•Itf^gsthdr, as the rays would have to 
VOL 104.1 



trg\d a nulbon miles or so through it Tbst 
second sugmstion made by Prof Anderson in 
Nature of December 4 that the observed displace^ 
ment might be due to a refraction of the ray in 
travelling through the earth s atmosphere in 
consequence of a temperature gradient within tbe 
shadow cone of the moon seems also to be nqj^a 
tived Prof Eddington estimates that it would 
require i chinge of temperature of ibout ao° C 
per minute at the observing station to produce 
the observed effect Certainly no such temjiera 
ture change as this has ever oeen noted 'tnd, in 
fact tn Principe at which the Camhndge exp^i 
tion made its observations there was prictically 
no fall of temperature 

( razttaUon and th Solar Sp drum 

It was suggested by Linstein that a further 
consequence of his theory would be an apparent 
discrepancy of period between the vibrations of 
an atom in the mtense gravitational field of the 
sim and the vibrations of a similar atom in thq 
much weaker field of the earth Ihis ts arrived 
at thus An observer would not be able to infer 
the intensity of the gravitsUional held in which he 
was placed from any observations of itomic \ ibra 
tions in the same field that is an observer on 
the sun would estimate the period of vibrition of 
n atom there to he the same that he would find 
for a similar atom m the earth s held if he trans 
piorted himself thither But on transferring him 
self he automaticatly changes his scale of time 
in the new scale of time the solar atom vibrates 
differently and therefore is not synchronous with 
the terrestrial atom 

Observations of the solar spectrum so far are 
adverse to the existence of such an effect What 
then IS to be said? Is the theory wrong at 
this point? If so It must be given up m spite 
of Its extraordinary success in respect of the other 
two phenomena 

Sir Joseph Larmor however is of opinion that 
Einstein 5 theory itself does not in reuity predict 
the displacement at all The present writer shares 
his opinion Imagine m fact two identical atoms 
originally at a great distance from both sun and 
earth They have the same period Let an cb^ 
server A accompany one of these into the gravtU 
tionil field of the sun and an observer B accom-* 
pany the other into the field of the earth In 
consequence of A and B having moved into dif« 
ferent gravitational fields they make different 
changes in their scales of time so that actually 
the solar observer A will find a different period 
for the solar atom from that which B on tha 
earth attributes to his atom ft is only when 
the two observers choose so to measure space 
and time that they consider themselves to be m 
identical gravitational fidds that they Will eati 
mate the periods of the atoms alike lliii ip 
exactly what would happen if B transferred hinn 
self to the same position as A Tbus^ though aa 
important point remains to be dtegred upi tt 
cannot be said that U is one which at present 
weighs against Emstein s theoty 
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THE IHHEmiAHCh OF TMh NAIAL 
OFFICER » 

I I seems good sense to say that a man who 
dislikes the sea and aQ that therein is who 
h IS no spirit of adventure who is in short a low 
spirited land lubber, is not m the least likely to 
make a distinguished naval officer You neses 
can tell, <rf course for Nelson was always sea 
sick and often pessimistic but the chance are 
against a man such as we have pictured bceom 
ing a bright and shining light in the \ \sy And 
that is what Dr Davenport and his assistant have 
Slid only they have said it very learnedly with 
a lot of technicalities about thalassophilia 
hyperkinetism nomadism and rccts 
sives The study of heredity does not foster 
fi sense of humour and we cannot wonder It 
IS a rather dismal science 
But the memoir before us goes much furthei 
than we h ive indicated It is argued from s xty 
eight biograj^es that distinguished nival officers 
have clear cut speaal gifts which are more or 
less Mendeltan ch iracters They are expressed 
in the lineage direct or collateral and likewise 
find appropriate expression in earl} youth If 
the number sixty eight affords a sufficicntlv bn ad 
basis for secure induction and f such characters 
as a lose for the sea are really cnsply defined 
non blending unit characters then the conclu 
sions reached are of high interest Both for theory 
and for action it is very important to know how 
much a man is mvde and tww much he is born 
and this latest product of the industry and 
enthusi ism of the Cold Spr ng Harbour 1 ibor t 
tor> for the experiment il study of evoluton and 
heredity is a contribution to the answer to this 
question We should not cc th it apart from the 
non uiclusion of those distinguished officers whose 
biographies failed to furnish any details of lineage 
or of boyhood no selection of names was made 
Dr Davenport set out without any theory save 
the preconception which previous studies have 
warranted that the hereditary make up of a dis 
tinguLshed m in is likely to include definite traits 
being not so much $ melange as a mosaic 
What then are the features which may be 
regarded as part of the niturd inheritance of a 
distinguished naval officer as contrasted with 
let us say a distinguished clergyman^ The first 
IS a love for the sea a speciffi: susceptibility td 
Its call a thalassophilia Unless this or 
some analogous characteristic such as nomadism 
is in the blood the c ance| are against the boy 
becoming a distinguished naval officer Such is 
the verdict of bography The scednd Mature is 
some form of the spirit of adventure a wiliino^ 
ness to moir responsibilities a caoant;y 4or noid 
decision and iction in face of diQlcvlttcs A few 
caseA of persistent sea sickness m admirals may 
be found^^elson a is known to all — but there 
seems to be no instance of a distinguished naval 
officer without some form of the spirit of adven 
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ture Very rarely has it taken tbe form of 
quarreUomeneMk or of pugnacity or of devtl^ay- 
care rashness-^though instances of these are ww 
known— but a distmguished naval officer without 
the quality at all is a contradiction in terms The 
third character that is normally present is the 
sanguine or buoyant temperament, which is tech^ 
nically desenbea as hyperkinetic in cOntraag to 
the melincholic and fatalistic h)rpokinettc Now, 
It IS an interesting fact thit a small nunonty 
among the sixty-eight were of the hypokinetic 
type — re&en cd tac turn mel incholic fatabstic — 
and that two or three of the gjthtebt were strann 
mixtures of both like Nel4i; passing from the 
rests to the troughs of temperamental waves 
probably enough correlated with changes m blood 
pressure that would kill an ordinary min 
But the great majority of the famous sea captains 
have heel markedly hyperkinetic not only daring 
pilots when the waves ran high but Uso positively 
defiant in danger 

As It seems to us Dr Davenport ts too readily 
satisfied with the evidence that this or that char 
acter exhibits Mendeltan inheritance and that he 
ittichcs far too little importance to the family 
tridition ind conversiton in defining the lines of 
a boy s development but he states a strong case 
in &upp>rt of the view which is more convincing 
in negative than in positive form, that unless 
a love of the sea appears on at least one side of 
the house hyptrktnesis in at least one parent 
or in the case of an eminent naval man among 
the male relatives of the mother one is justified 
n doubting if the applicant for a naval commis 
s on will become an eminent office It is easy 
enough to make fun of this contribution to the 
pedigree of the sea dogs but the number of 
round men in square holes is one of the tragedies 
of the world and we wonder gravely how long 
it will he before wasteful methods of selection are 
replaced by those suggested by expert study of 
lineage and of childhood As Mahsm once aasd 
-<xDd he had a groat knowledge of naval oiioca 
— Fach man has his special gift aod to succ^d 
must act in accord ince with it Dr Davenport s 
memoir is a contribution to the art of discovenng 
* enil gifts or of estimating the probability of 
thcif presence 

^ NOTES ' 

The newspapers have lately pubhshed a bigfgama 
hunter s report that a gigantic dinoMunan reptile 
related to the ext net Brontosaurus and Dlplod^s 
has been seen In ng in tht Congo region of Afrki 
Palwnto od^ta howmr rtceivt the storv with la 
crediilltv and are decidediv of opmtod that it mti|t 
be founded on mistaken observations Thp t>^oss9MrU 
ind all thnr gfffantic rtjHfiian contemporaries wheftef 
on land m the sea es in tbe atr dtsappeared from 
every part of the world at the end of the CrMuwoua 
period If ff\\ had survived aMiie fnsdffienti of oiMQ 
would ere tms have been found iti the Tqttary focitta- 
tions which tveord the nrogdsff of hfe Detwnbn <l|ai 
period and the present day Is no eonttaiv aiM 
ment to quote Str Hatty Johnston’s tHecgvm m 
okapi m tbe Congo forest Cor Ak > tpeim « 
of ancestral giraffe wMcA is knemp % fdihtilrlo 
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90 faf north at OreKe so recmtlv as the 
Micmttig of the Phoeene lerttar\ Iht okapi is a 
ongintout Afrlcim animal, but a dinosaur would be 
m anachromaiO 

Ik fdi Trueman Wood lecture delivered before the 
R.oy^ Socielv of Arts on December 10 Sir Oliver 
IxidgeF daalt with Sources of Pouer Known and 
Cnknown ’ Power or energ> ht said u the njost 
Ufttifig material need of man Hts entire mntcnal 
^cttvlty epn^th m nwving matter and food ts ni unl\ 
isad by an animal for dt^velomng energy before it has 
the form of hint Fhe bent engines hitherto 
iv\ite4 leave much to be destrid in thit nspect Even 
he mtem U*combUstion engine is imperfect so long 
at it requiret a cooling jacket B\ tht sreond liw ot 
tMcrroodynamict heat is most effleuntly utilise 1 it tht 
rughett temperatures The sun s temper 'iture being 
yiociP C Bpproiximalely its direet utilis'iuon would 
affer -an efflcieniy clotey approaching unity The 
leave* of trees, and vegetables gencrilly arc ibJt to 
\bs(^ and utilise tolar energy in prc^ucin^ wood 
coal and foodi and they seem to bo able to do this 
without much regard to any hsmpcnng law of 
efficient There are two sourtes of cnerg\ not 
derived from the sun— the intern il he it of tht 
Mith and the tides A beginning has been made 
in uHlimng vokamc heat in Itah out the utilisation 
of tides involves a use of reclaimed land which niighl 
be more valuable for other purposes Dealing final > 
with atomic energy Sir Oliver Lodge gave an ad nir 
ably lucid account of the * planet^ atom on the 
basis of Bohr s model showing that electrons can b 
evaporated ” or ejected with comparative case 
whereas ^ projection of an a particle amounts to i 
ve itable exploaion So far the vast store of atomic 
energy beemnes available only in radio active sub 
tetances and this is already utilised for therxpcutic 
and<^er purposes There la howiver tht control of 
electrons emitted frorh hot bodies which hoa been 
brilttahtly applied to the construction of valves for 
manv electnc purposes among them being lon^, lis 
taiiee wirele^ts^telephony 

Tat successful termination of Capt Ross Smith s 
from Hounslow to Port Darwin marks a gr it 
«mbco in the history of aeronautics and is a good 
omen tor the futun of commercial aviation This 
rmarkabla accomplishment leaves no doubt is to 
the possibilities of the aeroplane with rcgird to ripid 
tiansit to distant parts of the earth ospeciaII\ when 
It 18 noted that tne weather conditions were b\ no 
mguis good over the greater portion of the route The 
tnKhme used was a Vickers Vimv fitted with two 
RdIvRoyoe “Eagle’* engines of 350 horse powtr 
eaeto, and the greatest credit is due to the two firms 
foe Ihff rmnarkable endurance of their products uodir 
very t^ing conditmna^f both flying and landing Fhe 
dlffi cgfee s attending such a flight are verv different 
froOi tiboee of the trans-Atlantic journey In the latter 
pasg an endurance of aooo miles without landing w as 
esasntfair involving the carrying of an enormous load 
of ^Uet The OttMHOOuntry route to AustrUia on the 
o0iir hand provided many possible landing places 
But abdufimee pf a different kind was necea»sary mas 
mwb the machine had to fly dav after day with 
htila tihit for attention and repairs, if the flight was 
* ^ oooudetdd witfun fhe specified time limit Capt 
ifc l^ft Hpunalow on November la and 
Darinn on December 10 having 

a dIatjMsee of n a04 miles steady progress 

i MtohdiiSi f ItftA^out the tHght The feat will 
^ tHs treatesf fn the* development of the 
fllbliedrtteat pongratulations arc due 
K irinil aid oogipantona for their remarkable 
m of ferocmitttcal tHuir^s 

xo4i) 



On Monday December 15 one of the ga lerles of 
the new builaing tor the Science Museum, South Ken- 
sington was opened for the exhibition of the existing 
aeronautics section of the collections and for the 
dc\eloptnent of that section bv additions which are 
bting seUcUd under the guidince of a numlw of 
txjKrt adviMTi The occasion wis marked by the 
form il pre scntation of the Vickers Vimy Rolls Ro^oe 
^ruplane which crossed the Atlantic In the absence 
ol thi President of the Board of Education Dr Ogil- 
vic Director of the museum took the chair and 
i( ftrrcd briefly to the building scheme whtclf had been 
pul in hind for the musium in 191) but was inter- 
ruj ted by th war Tht g illcr> now occupied w is he 
said in the temporary state m which it had been 
used for war pur^ses it was however spaiious and 
well lit and its use by the museum for a tune now 
w uld givf an < pportanity of preparing a more ado 
ijiul represent ition of fhe ipplications of soienct in 
uioniutus Sir Richard Glazobrouk a member of 
ih Advisory Ccuncil for the museum reviewed recent 
pioj^ress in aviition and stated that if this country 
was lo hold the plice it had taken in the forefront of 
If I maulics i ccmplete exposition of the subject must 
Ik m id a\ nlabk for reference mac ntral museum 
such as tht Srience Museum It was a ni ttcr for 
gre it gratificat on that the Government was giving 
sfiious att ntion lo thf promotion of rtsuarrh and 
nc of the functions of the museum was to aid in this 
b\ bunging tog Iher examples of the wa\s m which 
science j^avc hi Ip to industry and commerce In pre 
senting the airopline to the nation Mr Douglas 
Vitktrs for Mtshrs Vickers I td explained that it 
was t>ne of the Vitkers Vimy machines ^bombing 
machines to <arr\ 1 crew of three and a ton of bombs 
fot ICXX3 miles on 1 non stop flight That stand ird 
ni ichme had been virKd only so as to take instead a 
Cl w f two with fuel for a jourmy of 2 %oo miles 

Mr W Waikbr has been appointed Chief inspector 
of Mimii in sucaession to Sir Richard Redmavm. 
whos impending rvoifc^nation we announced last week 

Mr I W RtADiK has been seUrted b\ thi Gio 
logistii Assoli ition s the first recipw nt of the 
houlerton aw ird The sum of momx which has 
enabled the association to make this award is the 
rcc nt generous gift of Miss Foulerton in accordance 
with the wishes of her lite uncle Dr John Foulerton 
wh> w IS for man\ m irs secretary to the issociation 

Prof II G Grfpnish Dc in of the Pharmaceutical 
S Krietv s School of Pharmacy has wo !eim from the 
I harma c ihcal Jountal b tn nominitcd b\ the 
Board of Professors of I Ccolc Sup^rieure de Pharmacie 
d Pans as one of five foreign men of science upon 
1 whom ihf Lniversitv of Paris has dcciicd to confer 
the diploma of Docteur honortx causa on thi occa- 
sion of Une S^ince Solennelle de rentr^e pour Wter 
Ic retour dis 6tudiants des diverses Ficult/s on 
Saturda) December ao 

On Wednctda\ 1 >* cember to a m* mon d 1 cblet 
with a medallion porti nt and 1 suitable inscription 
was unveiled in memon of Sir Wilhim Rimsu in 
the onscnce of I adv Kamsav and a I irge number of 
friends and members of the University of Glasgow 
The address of presentation was delnered bv Prof 
G G Henderson of the Regius chair of chemistry 
and the custodv of the memorial was accepted on 
behalf of the University Court bv the Vice Chancellor 
Fhe medallion is the work of Mr Paulin, and is an 
excellent likeness, the deugn of the memorial u due 
to Sir John J Bumat 'She mural tablet is olated at 
the head of die great staircase leading to tt^ Bute 
Hall and the Hunterian Museum If la saf In #n 
arched recess lined with grey marble, and b<ars reliefs 
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iUuttratin|Z Sir Wlthom Ramsay • numerous decora 
doas and Bonours 

An influential committee with Sir t G Renvon 
as Its chairman hat issued an appeal for the founds 
don of a idiool of arcbmolo^ at Jerusalem to con 
duct exploration in Palestine Syria and Mesopotamia 
The school will facilitate the work of scholars train 
students excavators and administrators and assist 
in every viav the Palestine Exploration hund Itb 
researches will extend from the Stone a^ and the 
early cultures down to the later Mcduunmraan period 
The school will catalogue existing remsins *ind co 
operate with the ardtcraogical dej^rtmenta which it 
is hoped the new Governments will establish It wtU 
hold itseH aloof from politics and religious contro- 
versies A site has bem secured for tne ncces8ar\ 
buildings It Jerusalem ind Prof J Garstang of the 
University of Liverpool who has already visited 
PaleMinet has been provisionallv appointed the first 
director llie scheme is in e\erv way commendable 
nod the necessary funds will doubtl^s be provided 
witiiout difficulty Communications should be ad 
dressed to the Secret'irv British School c/o Palestine 
Exploration Fund 2 Hinde Street Manchester Square 
Wi 

A DOZEN >ears ago the expressions newer phvsics 
and newer chemistry would have been taken to 
refer to those branches of the subjects which centred 
round the words electron and radium as op 
posed to those dealing with surface tcnsio 1 sound 
etc or with atomic weights and constitutional 
fomnilflB to which the term older might have beei 
applied It 18 interesting to note hu v the last few 
years have rendered the two terms inappropriate and 
bow fields which were considered worked out or «t 
least not likelv to produce n turns which would justify 
the time spent on further research have proved them 
selves not merely fertile but alto worthy of cultiva ! 
tlon for many vears to come A revision of astronomx 
irtd physics in the light of the theory of relativity has 
to be earned out tiu hydrophone has brought new 
pn^lems in elasticity to light we want more know 
ledge of atomic weights of the action of catalysts 
and of the synthesis of nitrates On surface tension 
and contact angles a w hole industry has been founded 
home of the pfSblems of which aic dealt with by Mr 
H L Sufman in a paper read befo e the Institution 
of Mining and Metallurgy on Flotat on a sum 
mary of which ippears elsewhere in this issue 

Tub foundation of the Sa ters Institute of Industnal 
hcmistry about a year ago was celebrated on Decern 
9er It by a dinner given by the Salters Company to a 
lumber of leading representatives of applm chem 
stry the Matter Mr W B M Biro presiding 
^alters or drysalterB have for centunes been the recog 
used dealers In potashes dvestuffs and almost every 
hemkal preparation and their hverv of the City of 
London has taken a prominent part in the promotion 
)f technical education and of research m ehemsstry 
rhe Company does this because as Mr Bird remaric^ 
It th|b dinner it believes In the progress of chemical 
nduftry through taendfle knowledge and contidert H 
I prhrili^ M wdl as a duty to assiid >n Such develop 
netit The uis^tute established last year is not a 
>uildifig or a laboratory but a foundation for the aw'ud 
)f fdUowdtlps to enable post j^uate students to oon- 
lmi4 fheir studies or suitably emupped chemist to 
arrt on research m chemical industry Grants are 
diojMde to artisans attending evening classes for the 
surauise of books and Itke assittanca In dm jtudlca 
rhe director of the ins^tute is Dr M O ftorster 
ind ttiidtf hie capable and synqMthetic guMpnee with 
he support of the Sa%^* Cempam the UfMt 
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ships which are of the value of S5d( a yaar^ proenkih 
to exert the same effective inmmee i^Mw 
science diat the 1851 fixMMtlont li«ve whs seuml^ 
research generally The achepie 'Wae via«y oOft tt dfed^ 
and its formation gives wrorthy cause of oontetuwdon 
to all who are ooitcemed wnth it. ^ ^ 

Tub appointment of Mr G H Hardy llUotr mid 


mathematical lecturer of Tnnity CJoUegSi Cambridge^ 
to the Sa Wlian pt oftasorditp of gecnietty at 
Oxford retnindf us that the pteesnt year nyarfea 
the tercentenary of the fotmdadon by Sir Hmiyr 
bavile of the fust university chairs of gsom^ 
and astronomy in» Great Bntmn Greriiain kt 1596 
had maturated slxnllar professorships In Londm* 
but the Gresham College never attained ttie Imports 
ance it might have done and London had to wait 
two centuries for her university Both ttie famous 
Elizabethans Gresham and Savile performed vakt 
able services for their Queen and countiy and both 
were favourites at Court ^vile who was bofti near 
Halifax Yorkshire in was from ijSs until his 
death in 162a Warden of Merton CoUege Oxford^ of 
which he had been made a fetiow ui 1570 He 
founded the Savilian professorships !n 1610 and fhe 
hrst holders of them were Bnggs and Bainbrtdgs the 
former of whom had been the^rst%resham professor 
of geometry Brt|^ who like Savite was bom near 
Halifax ut best Known for his notable works on 
Joganthms and his intimacy with Napter aikf the 
details of his hfe are generallv familiar Bainbridg^ 
did not rise to the same celebrity as his cUleague 
which may be partly accounted for bv the fact that 
he was trained as a physician and while Savilian 
professor of astronomy he as also I inacre reader In 
medinfie lie was boim in Leict^sierehire m and 
died in 1643 taetve ^eirs after Bnggs ^v|le 
besides beii^ Warden of Merton wac from 
Provost of Fton where he died and is buried W 
IS commemorated by a monument m the choir of 
Merton College close beneath which arc the tombs 
of Briggs and Bainbndgi the former of whom di«d 
In the college and the latter in a house just 

Ma C 1 WHiTMBLt the weli-ioiown amateur 
astronomer who died at Leeds on Deeember 10 
after a brief illness graduated at Cambridge m 1873 
being placed m the First Class m the Katum Setdnebs 
Tt pos and Senior Oplime in the BCatheoiaticsl Tripos 
He was a prominent member of die Brltieh Astvonp^ 
mical Association and oontnbuted very largelv to its 
journal Hit interests lav in the ma^befnattral rather 
than in the observational aide of astronomy though his 
long series of obsorvaUons of the phenomenon bomfjti 
as the ffetn flash are almost unique Mr 
mell acted as director of the expedition to Spam onCpiK 
ised bv the Bntish Astronoml 


tion to 
Assocl 


for flto 


purpose of viewing the solar edipaa ip May todo 
He was a fetiow of the Royal Astronqpikal SocS^ 
and published seimti papers In the* MbntMy W dd^ 
Hi* careful determinatton of die vmatmanx dtiralm 
of totality of a solar eclipse supersedes Ds Selws 
erroneous value On hts apporntment ma M M Iitf 
spector of Schools ui Leeds fo tSp; he idenifled Wh- 
self wKh^thany of the sdenttfle fodetieSj^ thM dte 
The Lo^ds Astronomical Sodety whfoh owes auA 
to hts interest and devotion deided Mm «a petmMf 
10 In his earner vbart Mr WMtilim W t 

fadvamount ol geological flddbPorfc, bMK Ip feijbipr 
and abroad He was da ofthr CsjWla 


and abroad He was da ae^ mdihqp of Ihr L 
Assooati^ of wjfodT to dt /tMJ 

A In the eofnMia 

aw«v M Deoeflfter U to tto pti8M 
son Bpen Ihr % JoMI 
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aw ti tile moot potent agencies of his dav m direct 
41^ abt forces of Nature and adapting them to the 
ff^Ace of man. \m a contractor for large public 
mduif was responsible for the carrying out of 
fdtfoAw eAgineenng sdiemes a hich have appreciably 
aimed the topography of nmny lands and remain 1 
peraidAcnt record for the admiration of future genera 
tiona* His most notable achievemintb include the 
great railway across the Andes from Xrit i to 1 ^ P u 
the Hladlat barr4ge across the Euphrates near Bdb> 
loO» harbours at Smgapore and Simon s Ba\ the 
lUybam docks at Devonport imgition storks in 
Mesopotamia, the foundations of the Toaer Bridge 
Loodonj and the last section of the Manchester Ship 
Canal Sir Jolin took a prominent pait in polite il 
1 life, being M P for Devonport from i<)io to He 

was a incinber of the Royil Commission appointed to 
umuire in|o the South Xfricin Wnr \nother Ko\at 
Commission recently exonerated his firm from the 
charge brought by the Public Xccounts Committee 
that It had unfairly secured contracts vihich were 
not thrown open to competition Sir iohn wis 
knighted in i8g5 and created a C V O in 1911 Edu 
lattd at York nnd Edinburgh Xlnivfrsltv the degree 
of LL D was conferred upon him by the litter He 
was also a fellow of the Ro^ il Socu tv of Fdinburgh 

A coNiBRKNrp of research ihsociations the set end 
of a senes- organised by the Department of Sctentihc 
and Industnal Research, was held on Dedmber 12 
in the lecture theatre of the Institution of Civil I n 
gineert 1 he Right H«n X J B ilfour 1 ord President 
of the Council, appropnatelv presided the Dtpirt 
ment of Scientific md Industrial Rescinh beinfi, a 
4 Committee of the Privv C ounnl Mr Balfour who 
was warmly gretted cm his first public ippeirmce in 
his capacity of bead of the Department delivered *1 
fhoit introductory iddrtss on tm nation i1 need for 
saenhfic research especially in its applu ition to 
indnati^ Three points emphasised b> Mr Balfour 
w«ia that, though man does not live by brcid nlone 
the amdiioration of the material lot of mankind cm 
come only through progress in scientific knowledge 
that we must not imitate but follow the example of 
the Germans in realising a helpful and close illianre 
between science and industry and thit in the prosecu 
UOn of this aim, the paramount interests of pure 
science must not be overlooked Papers were dftii 
wands read by Major H J W Bliss dmetor of th» 
British Research Association for the Woollen and 
Worsted Industries, on “Research Xssocwtions and 
Consultkig Work and the Collection and Indexing of 
information,” and by Dr W I awrente Bills on 
^ The Equipment of Research I nborstories I her 
was a general discussion on the subject milttr of tl * 
two papers from which it was clear that although 
tbece ts a large common measure of agreement among 
tws> dlEerent assMations there is also, enough \ irieti 
W circumstance and character to make it desirable 
tor eadi associatloa to work out its own silvation In 
mahy problems of organisation and method It iv the 
mtktmoo of the J^epkrtinent of Scientific and Indus 
Jtifof Research to continue penodicslly these conferences 
of rstarch atsoaationt As the Department in fos 
iWfhtf the Btadcsattons, is engaged m a novel adven 
Gov^rnOjsnt enterprise the research nssocn 
^fonlalliave to set sail on uncharted seas without mops 
praddent ewenence to guide them and these 
con fer ences must be of great help to them 
mit their courses and taking their 


_^Jiot questfoa of fba future of wheat pro 
^ prith fpCMW refcffeico to the Fmpira is dealt 
h tbs current number of the Bulletin 
^ VOL. lOdl 


of the Imperial Institute The annual production of 
wht^t in the world pnur to the war amounted to 
about 110000,000 tons the largest producers being 
the Russian Empire with an oumut of 4s,ooo 000 
tons, and the United States which provided nearly 
to 000 000 tons Duiing the war the production in 
Furope as a whoU and m Russia in particular, 
derreased considernblv but outside Europe there was 
1 gre It « xpansiun 1 he acreage undei w best in 
(anadt the United States Argentina Indn and 
Xustnlia tn iqi8 was more than 25 per cent larger 
than the average acreage for tht five years before the 
war and it is considers that at the present time there 
IS 1 suffintney of wheat even without the help of 
Russia to mtet the requirements of the world As 
regards the future also there is reison for optimism 
there are vast ireos of land suitabU for wheaN 
growing vet to be opened up in Csnadn Xustnlia 
S luth Xmerici Siben i and other countries whilst the 
prcsint low average Mcld of thirteen bushels per acre 
IS susceptible of great improvement In recent jears 
the increase in the worlds production hss been due 
to I great extent to an imreascd vuld per icre and 
there is every reason to believe thit with the intro- 
duction of improved drought and rust resist'int vane 
tus thf nst will be even more rnoicl in Iht futuie 

In the current number of Parasttolo^v (vol \i 
\oh 1 md 4) Di D Keilm df scribes the liivul strut 
tun tnd the complete life historv of 1 species of fiv 
Mtlinda cygnata Meig the tirvse of which live is 
parasites in the snail, HelutUa vtrgoki md ht gives a 
short account of various other lupUrous larva, that 
hiv< been found in living or deul sniila and othtr 
molluscs But the most gem rally interesting pait of 
his paper is, perhips the addition il note reliting to 
snuls md houst fl\ larvae to which Dr C J Ganm 
has directed ittenticn in a lettir to the Jimci lor 
if th( obsirv itions m ide b\ M 1 Stguv whuh in 
now for the first time mode known turn out to U 
correct as the\ prob ibly will a solution of the mvstirv 
surrounding the hibernation of the houv fl\ mnot 
bt far distint That from nine out of fiftv snuls 
lolkctid m midwinter larvae of \tusci d>mir/ifa 
were obtaimd ma\ bt m unevptetid but is n it it 
all an intrtdible, stitemenl If true tht fact would 
at onct go fir to explain whv th sianh in winter 
foi larvae or living pupos of ht ust flies m ci neir the 
pi les in which tm\ au usu dl\ to be found in 
summer his hitherto ntwavs met with failur for no 
vidence has cvii Ixcn obtun d to show that house 
flics go thiough the winter in the adult stigc ind 
they must go through it somehow The larvaa of 
'^ome flies ire known to live only m one soecies ff 
mollusc but there is no reason to think that th »» 
will be found true of the house fl\ Those who ma\ 
sc Itch for Its larvx thu winter would do well not to 
confine their attention to om. 01 two common »pcclcs 
of snail only and should Ihcv look out also for its 
pupae thev ma> find them not inside the hodv of the 
snail IS has ^en absurdK sugge sted but in the eai th 
near bv or in the sheltered noh m the wall when 
the snail itself is found 

\ HiGTiiy interesting paper on the Direct Re- 
placement of Ghcerol in Fats bv Higher PolvhyJnc 
Xlcohi^ ih contnbuted to the Btochtnmal Jotmuil 
for November bv Prof A Lapworth and Mr Lj K 
Pearson The work described is the outcome ff an 
endeavour to convert the large ouiniities of fattv 
acids produced during the war in the manutacture of 
alvccrol into m edible foodstuff These autfiors found 
that when olein or stearin is dlstJlled wnder redtioed 
pressure witfi mannitol m the presence of a little 
sodium tthoxide almost the whole of the glVoerDt 
present In the original fatty ctahpound i» OpoUw the- 
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viHcl being attained when the nroportion of 
rit to martnitol corresponds with twp molecules of the 
firmer to three of the latter fbe othir producU of 
the reirtion are chieflv water, a little alcohol and a 
substance many properties of which are simiUr to 
thow of the original fat The oompoaition of this 
latter substance corresponds with that of 1 mixture of 
the di oleatt h (or distearales) of mannilan end 1^ 
minmde 

Fhl hist number of the N P ! Rmew edited bv 
numbers of the staff of the National Physical Labori 
tory Teddington appeared in November Its thirty 
SIX p*iges contain a large amount of information on 
the scientific and other 'ictivlties of the staff much 
of which will prove of interest to the general public 
as well as to those for whom it is pnmanli intended 
that the laboratory is a Go emment msbtution 
it seem^ reasonable that its work should be more 
widely known thnn it has been m the p ist and readers 
of the review will find in it a clear statement of the 
way in which the laboratory has been fitted into the 
orginisation of the Scientific and Industrial Rcas'ir h 
Z>^artment hrom the articles on the old and new 
directors it appears that the process of fitting his 
necessitated 1 decrease in the responsibility of the 
office ind undrr Treasur\ regulations there seem now 
to be difficulties m the wiy of rewarding nurit In 
imreaM >f sal in Seven or eight pages are devoted 
tn nou s c n the most important work paniing through 
the V irtous departments Ml are interesting and 
show clearh how the snentific problems of the indus 
t ie«* ire be nfk, solved Phe staff of the laboratory is 
t) b< << n^^ratulatcd on Us new public ition 

Ihe power required for actuatmg the plint and 
machincr> of the P nama Canal is obtain d In utihs 
ing the flow of <iurplus water ovei the Gatun Dam 
the height of which above sea level enables an iveri|;^e 
effective head of 7^ ft to be realist d throughout the 
year The power plant at first installed comprised 
throe turbines each of a rated capacity of 2350 kilo 
watts when running at 250 revs per minute and 
supplied with cu ft of water per second \ 
flow of soo cusecs with a fall of 7^ produces 
nominallv 3160 kilow itts so that there is an eflaienc 
margin of pei cent The demond has been found 
to be much underestimated and it has become neces 
sarv not only to provide three additional machines of 
greater capaatv but also to increase the output of 
the existing generators Of the thret additional 
machines only tne is tet In position but when the 
installation s complete there will be three units f 
kw each and three units of 4500 kw eaih 
totalling aa 140 kw and requiring a nimU of just 
over 4000 cu ft of water oer second The ilectnc 
energy is employed to dnve the machinery of the loiks 
it Gatun M raflores and Pedro Miguct of the 
haulage locomotives of the permanent machme shop<» 
of the drv dock and of Ihe coal handlinr» plant 
besides lighting the locks and mam towns comprised 
within Uie canal xone— a stretch of country ten miles 
in WHith across the isthmus We are indebted for the 
foregoing particutars to an article in the Fngtni^r of 
Decemb^ 5 

Mn S A Martin the author of Dew-Ponds, 
iff brlngflnfg out through Mttsts Allen and Dotmldsbn 
Lid 57 Marsham Street S W x a book entity 

I Ife In a Sussex Windmill reobunting his experf 
ences of three years in a somesvhat unusual dweTlUig 
and fpvlng pamcidars of Ms obaervadons o( Nature 
oh the Sussex Downs The portions of the book 
whKh udll be of speotsl interest to readers of NAtvftii 
are the thapters tothe geology of the Dow oh 
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the problem of the dry combes^ prebfi^ie man and 
marling, water supply, fossil oysters, Sussex iron qnd 
wood and the poMbIt discovery of coal in the 
county 

Cambridge Umverstly Press hat la preparation 
The Cambridge Ancient History, the general plan 
of which will be similar to that 01 the C atnbndge 
Modern and Medieval Histones It will be in eight 
volumes and, beginning with an accouht of arclueO- 
logical discovery, will trace the history of Egypt and 
Ionia. Assyria and Persia Greece and Rome, to 
324 A D Tlie wor will be edited by Prof J B Bury 
and Messrs S \ Cook and F E Adcock 


OUR ASiRONOidK AL COLUMN 

Thf Dubmbik MfirfiORic Suowbr— M r Dtnnmg 
wniLS that this display was well observed at Brtstol 
on the nij^ht following December 13 The early 
evening w is overcast out after a storm of rain at 
10 p m the sky cleared and between loh jom and 
mtdntj^ht meteors were observed to be falling at the 
rate of thirty five per hour Ihe moon rose just 
bifore lah and during the next hour when her h^t 
and films of thin cloud obsiured some of the smaner 
meteors the horary rule decreased to seventeen 
There wen two radiants viz at ii4°^33l^ (eighteen 
meteora) and at 107° + 24® (twelve meteors) but the 
marked difference*! in aspect of the membm of the 
two streams were very pronounced The first named 
radiant represented tlie true Gemmids and they are 
of m Derate speed with short paths sometimes stellar 
in aspect and of a sparklinj^ siivc.rv white ci^our 

^ brilliant Giminid was seen at iih 40m falling 
from 131®+ 10® to 138®+ o® and giving 1 succession or 
flashes It lit up the foggy humid atmosphere and 
was much brighter than Jupiter slightly to the east 
of It This meUor must nave been a swnchd object 
as seen from the Eastern Counties of En^ind and 
It w hoped thit further observations will come to 
hand A vorv conspicuous lunar halo was visfble 
during the carh morning hours of December ^4 

Discussion on Relatimtv — The meeting of the 
Royal Vstronomici] Society on December is was 
entirely devottd to the consideration of the thco^ of 
relativity The discussion was opened bv rrof 
Eddington who said that while on the first relativity 
theory time was adopted as the fourth co-ordinate 
merely at a convenient system in Einstein s theory 
the tune space continuum was inextricably blended 
so that what wis oure time to one observer was 
resolved into ]:>art]v tune partly space for another,^ 
differently circumstanced The dUtifiction between 
past and future writ however for sentient bemg* 
somewhat greater than that between right and fert 
If space were re entrant and finite the section of the 
continuum in the time direction would be fi>perbolic« 
so that time would not reneat itself after «n enormou* 
interval 

Dr Jeans said that physicists had other than Junro- 
nocnical grounds for asserting that the fbuogltiofl- 
Stone of the new svstem, was well and truly laut^ 
It was onginallv built on experiments, and %not Ita 
enunciation further ex^ieriments liad eonfiitned ite 
truth He gave the expressions for a wavorfront df 
light stating that an dbeerver m^fiallv at ita souroq 
remained centnd in spite of his owm nKhremedl, 

Sir Oliver Lodge referred to sontif of the apparteit 
paradoxes that had beettfUtered. and said he p rt ifeftieA 
to take the tether not Tifc observer, as hjil fmM 
refmnc* ipstandofr the confused ttte ftikk 

scRoe that one ooteioed yihm teavelhtig by 

Dr SQbeA^n PW»te4 <«R tSJt 
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ntfiott ort the plates wert not txactlv radial which 
b« tQjCik t;p tmin that they wire not due to gravity, 
Dttt to tome irroMlpr refracting medium He further 
UM that Elnst^n himself regarded ihi shift of the 
solar spectral line^ as vita] to nts iheot\ 

Prof Lmdemann and Dr JefTre^ s igrecd in thinking 
that the expenments were bv no means dotisive 
Against the existence of the spectrd shift Ihc titter 
further stated that 1 medium capable of pioducing the 
observed shift of the stars bv refraction would rcfleit 
a great deal of sunlight, whereas the plates showed 
no trace of such mitter near KTaun 


FLOTATION PRINCIPLJS 
hXTRAi TION 


Oh ORT 


A 1 the milting of the Institution of Mining and 
Metallurg\, held on No\cmbei 20 a papei 
chtltled \ Contnbution to the Stud\ of i lotation 
was presented by Mr H Li\ingstunt Sulmui \fter 

S a brief hi stomal review ot thi deielopmcnt of 
Ml ds applied to 01 c extraction with the problems 
that arose in connection with suictssuc phases of 
tht process Ml Sulman d» lU priniip itK with ftoth 
dotation, which he iharacten ca as the final link in 
a long ihnn of iffoit Hie esbcntnls of this process 
are tmit an aqueous pulp sholl be agitited with eittain 
yea^nts which may be classihed as a froth 
producing material, i fruth-stabilisin}, substimc 
and a **gangue modif>ing ” addition 

Ihe explanation of flotation ina> be based on the 
differences shown bv vatious substinecs in th< degree 
to which the^ ire ‘welted’ bi water md othti 
liquids Wetting is 1 londition of wide variability 
And a theory of notation must be bastd liigtiv upon 
the physics of wetting Thi degree of wUting nn\ 
be induenied by the molecular poiosiii of tht solid 
surface and induaUd more or less quantititivih b\ 
the contact angle m ide between th< frei burfiic 
of the liquid and that of lU interf ici w ith the solid 
Reviewing the vinous probltms on ountered m 
dealing with flotation, Mr Sulman divottd considir- 
able attention to the molecular constitution of liquids 
and solids, gravitition md moltiular foices surface 
energy and surface tension, interfaml Unsion \ huh 
involves consideration of the ifft ts of looiplet^ 
wetting ind different al witting h\sl icsis idsotp 
tlon, the rdle plaied b\ immiscibli oil uid (ht ution 
of modifying igents such ts leids In this last con 
neetton the theories of flocculation md di floci ulation 
have to be taken into account meludini, their tier 
tfkal relationship Film flotation ind diffenntni 
flotation receive senariU attention 
Ihe general summary of the paixr gi\<s promin 
enee to the following findings notation leactions 
result from the moletular foras attinf, it tlw sur 
faces of sottdf and liquids these iris< from on 
hklanoed molecular attractions in ilu. surfue layois 
which in turn arc m function d relation to the 
balanced molecular attractions lonstituting lohision 
for a solid oT a hquid Fverv solid or liquid there 
fore, possesses- excess eneigv at its surface, which 
mdy be exhibited in adbtsion elfeits I iquid solid 
adntafon is broadly redprocat to mterfacial tension 
Tjid degree of wetting can be relntivtlv quantised 
wttfdn certain bv the contact angle made 

between tfie fcee surface of tht liquid md that of 
the ittlld Contatt angles have a minimum md 
a, mgxtmiuh value; the angular difference between 
tBiM Va^Hfes ts the hysteresis of the contact angle 
wmdlf pemuta a. wider range of equilibrium for a 
flowing pArtlcto H 

dvfMttViical aspect of the subject is concerned 
lljp tlif nlrfecular oonstifution of the Interfaces, with 
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the kimtu effects of mobcului motion at the surfaces 
and intcrfitus of solids ind hbuuls and with those 
in the interior of liquids Solid* sui f tcc s art probably 
penetrable b\ the molecuks of liquids which enhances 
the idhesions between th m, such ptmtnitions may 
give iise to a persistent tencleney for tlw solid to be 
igain welted by the sim* liquid C onet-ntr ition of 
foreign molecules it tin surface of i pure 01 homo 
geneous liquid (positive idsoiption) reduces the 
surfue tpiisnn of the liquid and confers upon it the 
prope rt\ of frothing 

1 rothing n igents useful in flotation piuduce i 
fioth wilh w Iter yet Icayc 1 pirtial strain (mmonl- 
adsoiptiyt energy) at the bubble suifaii 1 hi minenl 
tdsoiption now stubiliv s the film isDemlh if the 
miniril be minutely oil tilfned still more so if floe- 
culucd l( be employed cffcetiNoly the bubble system 
must be disseminated throughout the m iss of ore pulp 
When w itet sliain is completely temoxed fiom the 
surfict of suspended particles deflcxculation lesults 
Mtrculation is giuitly mere istd by mcchmicdl igiti 
iton by miiuitciv oiling the partieUs iml bv contut 
With ait these* in fcctum necessity to preKhiet 
standard minei dised froths (jencrillv if i substince 
can floceulihd it cm be tie ate cl J le>i tried phi no 
mem iit coneoinitants of minor ordei 1 lotation 
dcpi nds on bringing ihout the most advant igeous 
selcctiM idhesions selective adsuiptions md seKitiyc 
floeeulUions between the complex of p 11 tides in an 
01 e pulp 


/ HI BRITISH iSSOCIillO\ 17 
BOURNh MOUTH 
ShC I ION I 

IDlCAriONM sell* NCI 

Oil MM VuDHiiSS (VbRIDOI-d) BV SlR N U U R Sh\W, 

1 I D Sc D h R S PRisiOFM Of- thi- Swiion 

Llti atimti ldiat\ and thi Anntnt f nivcrAiftcv 
\ 1 K^slDb^llAl addtess btffore the I due ctionil See 
lion of the Britihh \ssociation is in unde rt tking th it 
might fiirly daunt the bravest of those who in realK 
Mcquainted with it9 difhculti s Jhc vast 1 inge and 
\uietv of the pioblcinb of educition, the e.notmous 
imount of effort that i« already xpended upon them, 
th tone nts of adviec md etilutsm that ire offered 
by those who in familiar with the details of the 
vinous cunicula, who know how things ought to be 
done if I had had time md capacJty to become 
lequaintcd with all these things, 1 suppose 1 must 
hi\e avoided the duty of miking an address It is 
pc ships the detachment of m\ present position from 
any responsibility for det ills which gives me the 
eourige to lecnll expciiencis now twenty y irs old 
acquircnl duiing i Ungthv sorviee in various capuitus 
at ( ambridgt anu maturcxl bv twenty years of thf 
consciousness of the due need of educational discipline 
md t! lining for those whosi business it is to use 
science in Ihc service of the State 
With I leitiin amount of as urince 1 can even be 
gild that 1 im not in touch with the educational con 
troversics of the hour and confidently trust that mv 
deficiencies will be made good b tne contributions 
of those who know to the oiscusslons which will take 
plate in the Section but the difficulty that I cannot 
get ovei just now is th it from the un 1 voidable circum. 
stances of the present lime a oresidential address U a 
“back number before it is delivered, for the simple 
reason that, according to tradition, it must be pno^ 
in advance In this oartieular year thlre is an almost 
immeasurable gulf of experience between fihe tune of 
m\ appointment in 1917 end the dallverv of this 
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addrcM the provident hukivelf tv in man\ waye a 
different pervoti from him who undertook the duty of 
oddreiting \ou two yoarv and a half ago 

\t that time I had been a good deal moved b> the 
wivirVing controversy aborut the relatm merits of 
cl is^fcs Attd science m education because the ph>;iic*il 
sciences a^ taught were such a doleful misrepr senta 
tion of the spin! of inquiry ibout the univerM* which 
h'Ui moved men m all ages ind is as clamant todu 
as ever Ihe mvstenes of the firmament the mid 
ni|i^ht skv the storm ^r\d calm the earthquake and 
the thunder the sunshine the rainbovN and the halo 
the intolerable heat and the pitiless cold the manner 
pomp ass the lurora and the mirage arc still as 
wonderful as ever to the.aavfarer and the seafarer 
ind even the dweller in loans wonts to knou more 
4 b)ut them Yet our educational system as 1 knew 
it pisstd all these subjects b\ ind offered inst ad the 
determination of the spirilic heal oi copper with 
other thinj^s that tht specific heal of copper stands 
for I he same I believe is true for many t f the 
most i lUrcstinf^ subjtcts cf scholarship in anennt an I 
modern avilisations learning and languages \nd 
If 1 inquir r \oung or did should sk whith r if 
he we It there the greit universities could tell him 
all ibout the things of wonder or of beautv thit he is 
conscious cf or about th reminiscences of past 
gent rat ons th t he finds around him as he travels 
throiuj;,h life hi could onK be told that in consequence 
( f the perverse mahj^nilv of external circumstaitces 
thcc had no mono to devote to his enli^tenment 
t would be there in abundince but not the 
means In three veirs thev would put him in a post 
tkwi to pursue intelligently for himself if he pleased 
any of thi subjects in which his interest had been 
fvcited but the facilities for education would extend 
onh to the point where his interest began 
Sc J w rote 1 little pamphlet on The I acl of 
Stlencf in rducation with Some Hints of What 
Mfcdit Be ind when I was insited to occupi this 
chair T thought X might be of some service lo cduc 
tiort if 1 nressed the subject further \nd endea\ cured 
to show how m spite of the good will of neirh 
tver\bfdv concerned the peculiar const tution of otir 
chf<f univ'Tsitle was ream standing in the wa\ of 
the lofti ideal of higher educjtton which must find 
e\pr ssion If the education which we all want is rr nil 
ti romt to oass m this countn 
< iriumstances h^vc already vasUv changed Com 
mittees have sat upon the teaching of science and 
the teaching of modem languages A great Fdura 
tion ^tt has been passed and the poveiii of tin 
untyersities has overstepped the limits of starvation 
and 1 Commission of Inquiry is promised wc 
are now on the high ro^ to making president! 1 
addresses matters of cpifte subordinate interest Stiff 
vou may be interested to hear what I wrote two years 
and n ha|f ago in explanation of ^ peculiar difficul 
tu s of c ur educational system so here it U It makes 
a good deal of plav of a y^ertam scene in The Mer 
chant of Venice which I shall beg you to regard 
for a few mmutes onlv as a sahre upon the state of 
the umvi^rsittes in the spactous ttmes of Queen Eliaa 
brth afti^ a period of magnifioent activity on the port 
of foUnd^ and ben^ctors and after a succession of 
statutes for the universities made bv successive 
mpnarchs for the governance of those mstitutioos 
wmcii w%fe then rec^ised sm of the Mghh^ import- 
MfM ip the State Such a period of reconstruction 
j^baw come again In our time, and the sadre 
IS as tfUe ^dirv m It was three centuries 

mAa arreted bv the biiriott* l^tUnenti ' If to do 

cMipefs fled bM cfnicdh^ and poor ihA^a sMagm 
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princes^ palaces I wondered whether ¥^<ikt1ia was 
tn fact Intended to personify a hberist aducadocH 
other suhfecU oi inmuiQ activity he Staten^ h 
paljiably absurd Ap the expeneitM of the B&cttteh 
race indicates to us thatMihe acute Mnlstons bitwaeo- 
people arise In discussions as to what were fjood tb 
do the actual domg Is easy if the pretnmnarv q^tes 
tion what were good to do is really deuded Can 
anyone doubt that after our experience of the wAr? 

but if It were education that Sbakei^ieare was 
thinking about chapels and churched poor 
cottages and \ nrees* palaces are not Inappropriate In 
that c onnection the sentiment stiimilatcs the imagipa 
tion Certainly in education to know wlwt were godd 
to do does seem In practice to be infinitely easier than 
to do hrom time to time the othspipers nrt full of 
reports of confercncos meetings conmsses and 
a»semblies all fully assured that know what wer* 
cood to d yet very little happens Our scheme of 
dlucntion is still unsatisfying WKv? 

That IS thr question whuh ! ptopose for your con 
^deration Why is It that all the pious opinions about 
education come to notiung or to so little?' 

First of all it must be noted that the resolutions 
and propoeUs are not iddressed to an>bod\ m pac* 
ticular Presum iblv they are intended to form ppbbc 
opinion but public opinion has no authocitative vmce 
with Ihose wh arc in charge of the higher rifuca 
ttonal institutionc Thi reboluhons «ire sent out Idee 
wireleHb sign U trom a ship at sea \nv educational 
institution yyith f receiver tuned to the propyr wave- 
length can take them in but If «he receiver is not 
tuned ot the operator is inattentive nothing happens 
There ]s no corporate responsibility for the iggc^ate 
of our higher educational Institutions 

We mav 1 think agree tbit if we wish for ideals 
in education in this country we must find them in the 
univercittes If the univcrsitus give the encourage 
ment of their example and their licence to t(«ch onlv 
to men and women who are realfv educated m the 
best sense of the ^ord their influent will leaven the 
whole of education throughout the country and on 
the contrary if when they lea\c the universities the 
men and women who hive to teach or to conttol 
teachers are thrmselyes imoerfectlv cducand it is 
hopeless to expect a well balinced living educational 
system Among th universitiea« for rtasons good or 
ill mto which 1 need not enter the older ITnlveiilties 
of ( ambndge and Oxford have a preptmderant 
influence 

And to mv mind the outstanding chafactenstic of 
the organisaticm if the older universities is the lack 
cf anj recognuied door by Which their coroorptcy 
responslbilitv lan be reached In each case the unt 
versitj IS itself a corporate educational institution 
which indudes some twenty colleges, whidi are also 
separate cocporite educatiociaf institutigni You 
never eSn tell whether the pirsons with whom ypi 
have business are tbe universUv or the cplfegss and 
It is quite possible that when you ttufiK to address 
^ one you find jourself confronted wUh the otiwr 
The universities in tbeir corporate capacity arv^ 
sUatned bv statutes and traditions handed dosim ay 
odr forefathers to look on !p compahtifvs iiMotefice 
while their ideals are (ttsterted cHr cooreaM ^ thp 
tnlecpfay of tbe interests of tiia many cwppr»Sk>to 
of wWeb th^ are compq^ The whole 
schfiDne of management fdims af sort of ^ cAaff A 
tnyscert verv few evw of dim iniugis^ mWa 

«f 1917 ^ HcalmMelsi* 
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thsm^MD tb« Makttr of I niMmtx Col 
lege, Qx^, ifrent half a Column of the 1 une\ in 
IXPwlmng that th^ Umveruty of Oxford hn! no 
onvapoe exaoritwition at all 
UtiM veil of myatety about matters of nuionil con 
cam is very pe^texing for tho<it 9 ^ ho >\ant things 
^Ipne us edttUtton but do not kno^\ the technicaliticti 
of Ae oniverbittes What i» true, fat C ambndge t( 
l)natt, IS that the univ<rsit> qua unt\trsit\ has no 
examination for entrance it is obliged bv blatutes 
to accept as a member without anv question am one 
prpsmM bv the recognised authontv of 1 cotiegi 
regardless ^together of his qualification di^ 
qu^fication for a universitv carter It is a ver\ 
remarkable arrangcmtnt I'ht unmtsitv mat ts no 
inquiry as to a students fitmss to profit 1>\ its 
educaUonal system it leaves ill that to tht tolfegts 
and manv, if not all of th< lollegrs hnvo m ntrsnet 
exammation So 1 offer this paradox foi (ht logman 
who ts interested in higher educition 
The untwrsitv consists of the mcmliers of its ion 
Stituent colleges and t few others \i ihi dtscrtti n 
of the several colleges or thi non iolkj^iitc stu lints 
board 7 s per cent pf tht intmlnrs (f th uni\crsit\ 
are require to piss in intrimt i\imination before 
Aey are accepted for pr<srntation to thi univeisit^ 
for matnculntion 1 hen m it k ist foil eMinmn 
ttons of the universitv which irc iLCOpted l)\ colk|,,is 
oil occasions in lieu of then own eniranct rx irnmn 
tions Yet there is no entrince exiirinition fer ih 
university 

And inis does not end th< mattei With th poiXe 
of selecting its students vested in twontv 1 ffir nt 
bodies, the universitv bi comes i lontioUin bod\ 
rather than m education it institution with 1 t fin to 
puroosi and proifiamme Tht n/;,ulations foi its 
studints are nearlv ill of them of 1 mgitivi th rictei 
Tbe dtscioline and tht regimen of the univers t\ rest 
upon the assumption that a student dentes to secure 
from the univer8il> not so much ittainment is 1 
stamp for his attainments \ mimber of thi inivti 
idtv cannot be admitted lo a d« gree unless hi h is 
aaOsfifd certain conditions of reside me ml ilso 
satUdis certain ixaminers his niip is not \rc ptrl 
for the final eximinntion unkss he has sttisfi d cer 
tain other examiners There is nothn;! m th leguh 
dohs or administration of th< unmrsiiv to s cur^* th it 
a matriculated student shall 'tudv or aspire to tal c 
^ degree He might hve on in idleness ird if^nor 
dnee f6r the rest of his naturil life the uni ersilv 
has no chon e in the matter so long is his ilb c 
pavt the oenodicaf fees It trukts to th* colli gts to 
lee that idle or unsuitable undergmduntes m mitfd 
Po elaan here 

^ Hera me have one of th< mmv mstmees of th 
dlyjtatptvof jurisdiction between the coUcm*' ''nd the 
umvarsitv which hides the ideals of ou si^item if 
W^et educatfon^ in an imoenctrabU fog 
The universitv is governed b\ the colleges ncc irdtng 
W k WrtCm whkh goes bick to tht tlm* when Th 
lleech'iht of Vente®** was writtm so lot us revert 
rodvarshthm batmwen Portia and Nerissn which 
the totary of the caskets in the well known 
Ijaelrte the pomtlon 6f the vmversitv m the matter f 
th# Odertioti or refection of its membe**s is cvactlr 
Portia bewailed to Nenssa T et me invito 
Tin eoiaode of the caskets rt t figurative 

stion^of the lotterv bv which the Lniversilv 
I Nfects thw upon whom she bertows 
rfeha^acem rt poetda ^acta Cam 
*a the belet#^ of all the learmmf of 
grtid, bodnd bv the fantaov of her 

never to dhooae for herself 

PotUa a* the Vt t Chancrflor of 
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the I nivci bitv of Cambrtdgt, desiring above ail 
things the advinamcnt of leirnlng, and of Neiisaa 
as a proctor whose dut) it is as representing the 
Senate the cullecttve bod> of munbers of the colle^ 
to see thit the statutes and ordinanus are duty 
attended to I isten to the conversation — 

Portia 1 1 Cl O me tht w ord i hoosc 1 1 may 
neither choost whom 1 would nor refuse whom 1 disa^ 
like so IS the will of a living daughtei curbed by 
the will nf a dead father Is it not haid Nertssa, 
that 1 L-innol choos* om nor rtfusc non* ? 

Veris^a IPrortorJ \our father was ever virtuous, 
and holv men at then deith have good inkpii tions, 
there for* the lotte r> that he hath devised in those 
thte* chests )f geld silver ind leal w her* of who 
chooMs his mcanint, clioosts \uu wilt no doubt 
never lx i he sen h\ inv n^htlv but one wh shill 
n^htlv lov 

Portia 1 1' f 1 If I live to bt as old as Sibvlla ! 
will du IS thaste is Duma unkss 1 be obt lined hv 
th minn*r of m\ fithers will 

I med M irreh siv thit 1 should nut spend so 
much time over whit miv seem to m inv of \ou far 
feUiud and perhaps unsccmlv }* sting if 1 did not 
Ulitve thit this fmtastic \uw of th* lotten of the 
c islets lontiins th* sugj^estion of m element m the 
j^ov mane* of our htglust education d institutions 
which ck serves vour jj^^nvest end nusl scriou'* con 
SI I ration What 1 hive in mind t the me mint is 
th infoicseen and undesired icsult of the « impeti 
t in cf th* lolUgcs within the umversitv its* If vs 
quasi independint educational institutions It is this 
small matter fiom som* noints of vi*w of quite minor 
import met which so far as I can sec prevents our 
Ktcat universities from taking the kadinj^ pirt which 
til V might tal* m exemplifving th* ideals of a c<v 
ordin ited n itional svshm of cducition and makes 
the success or failui* of those g eat institutions som* 
thing cf the nature cf i lotterv Fhes max offer t n 
thousand different nveniick from matriculation to i 
degree and vet th* student mav find himself Impcr 
fcrtlv educated in th end 

One mu indeed one must nicturo to oneself the 
id I cf the colleges nn t numlier cf odu*alion«l instilu 
ti ms cooperating in in avowed nd tiinsouint 
common lurprse of the univ rsiiv to disnl i\ the 
hit best educitional ideals S I think if th \ were 
willim thev might be without inv saerfi of their 
ndividualitv o»* of those mignifinnt traditions which 
hn* fulfilled th high ou^'cn^ie of th tr 0101 s founders 
md I '*n#'fa tors 1 et us k*c > that 011 tun fw while 
in m nd 

1 have taken from th* Cimbrdge f niversitv 
Calendar for i iifi i list of ^uhucts sole ted for teach 
ing 10 the univeisitv ind colleger with the number 
of nrofessors readers Icctuiers or toaiheis assigned 
to the several mbiects 

I find that there an I•"^ univtrsitv t ncheis fero 
fessors readers lecturers etc) and i'“6 colleg* lec 
tiirem T find that the umversitv t* a* hers between 
them deal with 7i subieiU n avtr **** of per 
suhiect and are distributed betw en subiects In the 
following manner 

N mber of imversitv toichers assign**! for a subiect 

0 « 7 ^ ^ 4 3 * * 

N imber of subiects which hive the number of 
teachers specified in the upper line 

a 1 1 4 I 3 fi 10 4a 

J be 176 coMcge lecturers deni with only 34 sub 
pets an ave age of j\ per subject Thtv ftte dis- 
tributed as follows — 
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NumW of collo(«G lecturer* AMigned for « subject 
U 30 33 iS 17 10 s 3 a I ? 

Number of subject^ that have the niftnber of 
tcach&rs sp^^cihed in the upper line 

itjr>i 3 i 396 
Here '^e vee at once a great difference between the 
t durational system* 1 ne university la obviouslv 
striving; to meet so far *\% possible its higher cduca 
tionol lesponsibihties There is great differentiation 
of duty 4a teachers w responsible each for 1 single 
subject, there arc only two cases in which a subject 
has so mane ns nine teachers i\h(.rets in tht ro! 
tegis the tendency is for thi: same subject to nave n 
great number of exponents The favoured subjects 
'tre — Classics 33 mathematics and natural pnilo 
Sophy 30 history and economics 23 natural sciences iS 
and divinitv 17 Ml those subjects are ilso preside! 
for to *onie extent at least in the programme of 
the universit\ There miv be and indeed must b 
some dlffin lUi ilion within thiM. totals but it is 1 
difft renti ition whiih the colUge authontios lo not 
think it necessary to disdobc VVhatev r alUttam 
m i\ )it made for that 1 think it is obvious that the 
rolle/;es tend to repeat many times over \ st rerttpel 
form ml not to distrihuti their eneigns over sub 
jetts which for lack of funds or som other reason 
ait not lepresenled in thi unnersitx list Thr e sub 
jerts appe ir in the collcf^ 1 st and n( t in the univer 
sitv list nameh modtrn fire k Celtic and military 
hiitf r\ e m i\ lie sure Ih it the 176 colle V le 
ture s re n thems Ivis fulh romnetont lo represent ! 
subjects of jiofound hum in interest which the uni ! 
\ersit\ (lisitgiids for want of means Thit it is th 
systi m ind not the lecturers that account for th h 
con\crgciu upon few subjicts was evident enough 
dunng the wai when C imbridee lecturers were to hr 
found amiog the mist proficient and sue essful 
workers with tlieii brains in miny depirtmints of 
ictivlh The n eds of peace ire not 1 ss urge it tha 1 
the needs of war 

No on ran think Ih t the li^tribut an of ttaih rs 
and subjtcts would be whit it is if the educatiomil 
system rf the iinnersitv and the colleges were und 
the control of a single compi U nt bodv nt uoon m ini 
ftslinj; \ true ideal of the use of edu ation il ndc \ 
m nts whether in money or men 

Suppos foi example that thi (ouncil of th Sen it 
wer ieco^.nised ns rrsoonsibl to the iiuntn fn th 
eduf Uionil system cf thf i niv rsitv nd thi olkgtN 
jointh th t inie ippointed thev wcie fre I fro 1 
the referendum of tveta item of thetr rtoerdure to th 
lottery of i vote in the Senate Imagine what wouH 
h ippen if the univertitv realK had an entranct 
oximination and the lollegib had to select their 
members frrm among the successful candidates One 
mav speculate uoon whit such a bodv would nroduce 
but it IS scarcely imaginable that thev would plump 
for concentrating so much of the college teaching in 
general terms upon classics mathematics historv 
and divimtv 

\nd in support of the contention that diversity of 
intellectual effort is a oertinent consideration 1 would 
pomt out that if reiondite aubjtcts are to be studied 
at all it ihust be at our own great centres of teaming 
If tltere IS anv part of the world where old customs 
are dvmg out or interesting soeaea Becoming rare 
or extinct ft is for highlv centralised countries like 
ours at a distance from the scene of action to take 
care that the subject is studied white there te vet time 
On the spot wnere no doubt the material is more 
readitv available people are too much preoccupied to 
notice the ultimate effect of thehr own personal 
activity If we riiould for example set about exter- 
tnmntinit the venpin bf London Mwises (wMeh bv the 
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way, Is above all thmgf a most urMit questioa ot fw 
housing), It is not ttSA any Umdoner, or dvdn itm 
our near neighbours m CamWidgOt however tntete^ 
mg the minor horrors of war may be to their bio^ 
legists that any protest will be raim about the otft- 
rage which the extermination would en^il upon tha 
province of n itural historv 
1 have looked through that intersstiag verfume ** The 
\ earhook of the ITniversities of the Empire, ipr4 
to see whether the older unlvemties of this country 
and th( Empire hdd a notably extended or d^enmt 
range of subjects The differences are mostly in name 
or in the dufferenUiUon of medicd and thedogical 
subjects It is interesting to note the gradual forma- 
tion of university teaching in new lands It seems 
to begin with mediant and theology law engineer- 
ing architecture commerce and banking and next 
lo take in our old college fnends mathematics, dasiics 
ind natunl sciences, but it seldom shows any par 
ticular charactenstics of local sdiolarsbip or ^>eda11sed 
learning in the older institutions there are aome 
uj^estive subjects as Assyrian and Babylonian 
truneology classical irchaM>Iog> African languages 
(Swahili and Bantu) Irish language and literature, 
Dutch language and literature Japanese Portuguese, 
Sc indiniviin languages and Thibetan phonetics, 
lihrarv snencr ancient Indian history and culture, 
C olonial historv Irish historv Scots history civic 
design nnd civic law scholastic philosof^v Zend 
phiiuvophv ihetcnc md oiatorv ge^eurs acoustics, 
meteorologv and epdemidogy m various forms 
^mong the subjects which 1 have noticed in other 
connections is not represented bv name In -my of the 
universities of the Empire but stiff claiming attention 
from those who would help to make the fanlitles for 
edui ition icmpltte there an in the fiist place ihe his 
torv of the various arts and scionceii and of medicine, 
for whirh some nroviston has recently been made at 
Oxford under Dr Singer oceanography which 
threugh the generosity of Prof Herdman has now 
ubt lined 1 ffoling m I iveroool gee dynamics for 

which Canibiidi, wishis to mike orovision historical 
coography md xploratmn Malay and Polynesian 
languages and mtiauit^cs aerodynamics meteoro- 
logic il optics now neglected in this country terres 
trial magnetism soismologv climatolog) (past and 
prtstnt) nartuiilarh of the Emoire illuminstfon and 
nhotographv metrology the vience of predslon 
British trchteology and dialects and perhaps the 

technical subiects of radio-telegraphv balHstks and 
ventilation These are subjects with which alone a 
fullv equipped university is conrwtent adequatclY to 
deal and the country Is ill provided until the educa 
tional authorities co operate to supply between them 
what I* needtd To secure this 6bj«^ I am not at gn 
convdnced that State aid is the onlv possibllltv The 
pious benefactor is no more extinct than he was ht 
the davs of Henrv VITT and Queen Elizabeth, but 
while the universities and their colleges ^oeak sHth 
two voices and 1eav< us uncertain as ip their ideate, 
It Is imoossibte that he should not be discouraged 
As one passes in review our own educitlona] 
instftutions one maty ludge of their ideals by* their 
results Judging In that wav an^ lodkiM at the 
education of our public schools we miv fiiriy 
that die social or ethical jdeal 10 solendid ft «x^ 
presses the pnndple of excellence which I Uke to 
mean mccf^n in fair cmnpetitKMi It Is no dou^ 
lenlc rather than Christkm, it Is based vABn tiM 
literature of the andent Greeks andnms sntl strqngpj 
enouj^ to call forth thfxinost denoted setfiaprifkO 
In thb untef rsides also m satne Ideal is ipdte 
recognised There if anvwhera* vou tbo 

ship of In ftuf compebtt^ devto)^ Imd 
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Mrf retlieion Ifor « long time J hivt thouj,ht thnt 
Wtf wowd b<5 much nearer understanding our real 
potib^n iti these things if wc could persu lUc the 
cdasiital sebdtars to do for Greek religion \ihat the 
complkre and tnmslators of the Bibk did for the 
mfaiie^-^hat It, to c<Mlect together in the best avail 
«Ut translation the kteratutt of thi Omke. whith 
fotpDQOd the basis of their guides to conduct I hi 
Sjppropflate contents of such i rollection were bkticht 1 
out by Dr James Adam, a college colleague of mmc 
at Cambnti^e whose untimely death is still deplored 
ui hfs Gifford lectures on the religion of the Greeks 
VWth him the subject a sount of unbKiundcd 
enthusiasm and his lectures ait i scrus of sermons 
Oft the Testament of tht Greeks But \^e irdlnuv 
readers unlearned in the Greek liteinture art in the 
ppsitsoQ of those who are offered w^rmons on tht OI 1 
Testament instead of the Old Testnmenl itself 
If >ou imagine l^ht^o we should stand if tht 
Old Testament were denied to us except in th 
original Hebrew you will undorhtand the posi 
tion the \ iBt majority of us must oc(LD^ with rLj,irl 
to^reek ethics which arc in fatt the ethus of our 
ruling classes in the M sense Therefore I use this 
opportunitv to beg those who are enthusiastic for Htl 
lenistjc studus to give us such a Testament I fe 1 
sure It will enable us to understand the ideals of thr 
public schools md universities and thiow in rntlrel^ 
new light uDon the su| nosed conflict of ctissi al md 
sHentme studies which is oossiblv onh mother ph isr 
of the other otrennial disouti rhout religious 
education 

The ethical ideals of our schools md universities me 
clear eiwcellent in themsiKes md ippnnatcd M.r\ 
when Thev manifestiv excite enthusi ism and 

develop the spirit of selfsicnfiii foi their maintcn 
ance But what of the intellectual ideils’ Thi hub 
lect IS Important because the cultivation of the inte! 
lect is the avowed puroosi of acidemic institutions 
and the part of education which is ntccssnrv for carr\ 
tng on the worlds worl looking at the ctud 
practice of the universities we cm $ thit the mtol 
lectual ideals ire obscured confused and enfeebled 
bv the vtr\ process of competition between colleges 
which IS so tminenth successful in developing thi 
ethical spint 

But the opportunitv for strength n!n4 md ckanng 
Our Intellectual ideals is now Tt mi\ regu 1 some 
sacnitce of prejudices and traditions as hetw cn col 
and the universitv but the 1 w ird w ill certamK 
be great 

! suppose that the character of an\ distinguished 
educationist a centurv ago would he summed up in 
the words He spared not the rod and todu 
perhaps the highest oraisc is expressed b\ ing that 

He spared neither thi latepaver nor the taxpayer 
bat even that is not enough Monev without motive 
power does nOf make education We mav reserve our 
highest praise for those eduntioOal establishments )f 
which It mav be said that in the pursuit of a tme 
Uaal tbe\ spared “neither their piejudlres nor their 
tnnented privileges It m iv sound sacrilegious but 
it muM be satd the Portu of our di earns will not 
become th« aims maUr that the nation needs if she 
tftft never be obtained extent after the manner vf her 

f;NrVBRSJT7 AND EDUCATIONAL 
INTSLUGENCE 

«^Proff C H Desch has been appointed 
r metalluriw succession to Pro! J O 
Since Septenmer, i«8. Prof Desch has been 
ol metfuiurgy m tne Roval Technical Cok 
and he was previouslv Griham Young 
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lecturer in mitdlurgical ihemistrj in the I nnersiu 
of iila^gow 

\iscoi;ki Hall \nb av prcaidint of Biikbtck 
College wub m the rh nr it the founder s da\ 
celebrition on DtCLmbcr 13 lift\ eight of tht 
graduatui of the college who have ta)cen then 
de^iees at the Lniversitv of London smu 1914 
totalling 138 were presented to the pi evident The 
Pnncipal (Dr George Sc nti r) in his report s iid 
that (xx Birkbeik men w«re known to hive been on 
active service Of these obtained commissions 
and 87 names were on the loll of henour Duiin^ 
the wir the chemistrv department of the colli g pio 
vided certain drugs ne ded for war purposes md the 
phvsi s department tested mote th n two thousand 
optical instruments foui hfths of the stiuhnts n 
notmil timob wtre evening students L<ird Halimt 
j,ivt in address on U^t is Truth ^ He said this 
was 1 topic on which he hid been ufleilinj, fu fortv 
fivi vcirs <ver sint< Ik hrst <nUr d i universitv 
Ihis gmstinn wis bound up with inolhci the same 
thin}^ in mother form the relativitv of knowlelgc 
of which wi had heard a great dial just lUcIv 
I in**t€in hid told them bout it but ht hid deih 
onlv with a fr lament of the problem of nl 
tvitv whith covered th whol field of kn \Udgc 
The prol lem of relativitv went far btvond the math 
m t s f istrcnomv \\hit w is il that I instcin hil 
been trv ng to tell the wot Id I v n when vou oukl 
put truth into » nutshell it was not ilw ivs j *.sil 1 
to Icep it th re Ih prohUm which pmstcin hi! 
r iscd was not new People had thought of tun 
a ad spice is something thov knew all iboiit of 1 
straight lin as the shortest distance txtwc n twe 
points He then xplamtd that to inswc ih qu 
tion What is liuth’ wi must r ahsc^ th t th 
jnnciple of relativity hid shewn us that thf t alitv 
md our c inception of it aie net wholiv scpuU Ih 
bsf*\4! nd th observe 1 uld ml U sep 11 ited 
nd arc unt must be taken < f th observer S 1 
hredcrit Kenvron moved n \ot cf thnnl s which w s 
s conded b\ Mr Jimes ( N White 
Tiifc Mine hostel Muniapil t olloge of lechnologv is 
miling n ipptal to the industrial md comimitiil 
communitv of Manch stcr an I of southeast 1 anta 
shut for the sum of 150000/ vith a view to th* 
extension of th* presint bulling md equipment on 
land idjoining iht college bought some veais ago 
for thit puipos* It 1 cost of 44(0*/ Ih* present 
teaching icsourccs of the college arc taxed to ovei 
flowing with fulltime dav students who now txiccd 
ftvf hundr d the maiontv of whom ii< procieding 
to derrech in the ficultv of technologv m th* Umver 
sitv whilst othcrii ire engaged m whole time jHist 
graduate scientifi* industnal reseitch Iheie is cverv 
prospect thil this number will be ccnsiderablv aug 
m iltd in th* near future and thtt,o'*irmnj,bcxlv is U 
sirous af making tht fullest pn p ir ition for the im rc asc 
having regard to the sen* us <cmpetition of th* chitf 
fonitfn nation^ notibU Amenc-i O^ranm Swititr 
land nd J ipon in the overacan m irketa 1 ht urf(ent 
need for thu cztenMon has been commended b\ yteraf 
importint flrm« rep««entative of the chuf mduatriM 
of the aiei notiblv thov ongnfied m the chemical 
inmneenne md textile trader, nnd at « recent 
mAtinc of *e locd brmch of tht federation 
of Bntwh Industries held in th. citv th. fol- 
lovrine n solution wa» unanimouM\ passed That 
hivinS miwd to the fact thit the M-incheeter 
Coilelae of Technology wac the first technical nwtitu 
I bon of wnivereitv rank to be mtabhahed in thia 
country and being firmly of opintdn that the develop 
ment of the invaluable work of the Toltege of 1 ichno 
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lo|2\ i» of vft«l inutortoAoe to the wetibi4ng of the 
induvtrtes of the diitnct end county, the <iecuttve 
committee of the Mbftcheeter DWtrto Bianch of the 
Pedention of Bntbh Induetnet conndentlv commemf* 
af^ol for ijooodZ (of Which 26 o 0 of hM been 
promiera abeolotely and conditionally) to extend the 
Loll^e of Technology to the evmpath^c coneldGration 
of atr I anca^hire producers being of opimon that lack 
of wholehearted support will be to the prejudice of 
Lancashire irtdu<nrv This welcome change in the 
attitude of great industrial firms towards tcchnital 
traimng and research leads to the hope that this appeal 
max meet with the cordial suoport which its senous 
an! essent al imoortnnce dcm'uids 

<Ja(/f7/LS 4V/) iCilHMIhS 
London 

Ravil Sackty Ue embtr a Sir J J Ihcms n 
president m the. chair \ M WlllUms fhe adsorp 
tion of gikeik at tow end modeiate concenlrationk 
Put I I>eductton of the theoretical adsoiption tso 
store and isptherm Part 11 Lxpcrmu.ntai venfici 
tion of the form of the theoretical isostirea and iso 
themik \ M WUUaau Ihe adsoiption of gases at 
low and mxlenti comentraDons Part 111 Lxpen 
mtnt I verificition of the onstant in the theoretical 
adsorption isost re f R llsitoa fhe secondary 
bpe Dum of hydrogen It ban been found that th« 
presence of a large qu ntily f helium in vacuum tubes 
containing hydrogen modifns the secondary hydroj^en 
spectrum iif the sense that the relative intinsities of 
the lines are ompletely altered some lines beinf^ 
extremely weak in the plectrum of the mixture whilst 
others ire greatly enhanced and a number of new 
lints appeal Measurements have been made of the 
lines which are enhanced ot unilTccted by the admix 
ture of helium the changes are shown in a reproduc 
tKm of a photograph of tnt two spectra in juxtaposi 
tion w ith a wave length scale by meins of which the 
lines which are weaker in the spectrum of the mixture 
can be identified bv reference to Watson s measure 
nients of the spectrum fhe secondxrv hydrogen 
spectrum is of such complexity that the se^^regation of 
Its hoes into s nes of mathetnaticallv related lines Is 
a task which offirs grrit difficulties fhesc difficulties 
can doubtless le Msened bv the aid of physicul 
methods of separating the lines intc different 
chsses — T R Nsrtea The q>cctra of isotopes 
<i) Interferometer measurements of the principal lim 
in the spectrum of ordinary lead and lead from pitch 
blende show that in the latter case the ime is less 
reftangible by ooowA ±00007 \ hi close agreement 
with the results of AronberL (s) In the esse of lead 
from Ceylon thorite it hat been found that the line is 
more refrangible than m ordinary Wd by 00022 A ± 
oooofiA (3> fhe positions of the lines are arranffed 
in the order of their atonme weights (4) Spectro 
scopic measurements seem to provide a favourable 
method of distinguishing isotopic elements (O A 
ctmiparison has b^n made of the w ive lengths of the 
prutcipal line In ordini^ thalhunr old thailtum from 
ptichblendi residues llie wavo.1«n^ of the line m 
the sp^triim of thallium from pitchblende has been 
found ^ be more refrangible than the Jloe in ordinary 
thalfiudi bv 00045 A ±00010 A In* the case of 
tballuim the measurements mav possibly be affected 
by certain disturbing factors which do not applr to 
the mdasurements of the lines of lead Unices the 
results are affected by these disturbing factors H 
would heem hkely th*it the thallhim in Stchblende is 
an i¥Aope of ordinary ^Ihum r AfgHlrsBg 
and T P IflWRch \ studv ol catalytic gctians at ] 
solid Shrfacts Part 11 If ts^ shown thaft fbi catalytii; 
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acuon of metals. Rise thaf of cSrtthin eoiMttSt % 
reversiMe, m other words, ixMnptiifnds Wmh m 
saturated m the ordinary sense are capable pi Intuv 
acting whh the metal to forth a system whltn 
down into a mors stable e^Ibrhim ooiwstiM uf 
hvdrogen and a less aaturatm compound l|na H 
reidity demonstrated in the casH ot cycMbexhOol ^ whsw 
a mixture of cydohexanol and tnmyl clnnemam is 
heated at iSo^ In presence of fikkei a consIderaUa 
transference Into cyclohexanone and metlnrl ff*phenyt 
propionate is effetted It is necessary that com 
p Nients of the system sliouhl be present m the fimud 
statt Dehydrogenation has also been effected ki the 
case of hexabyd ixylene and dthydropinene mixed with 
methy I cinnamate in presence of nlokel in these cases 
a temperature of I'^vr is retired At this temperature 
small quantities of an ethyl oteate of unknown stme 
ture ire obtained from etnvt stearate lIsHsa and 
\nn C Darlsi \n expenmtntil determination of the 
critical electron velocities for the produptioo of radm 
tion and ionu»ation on collision with argon atoms 
The cntinl yeloiities for electrons m argon were 
investigated bv methods similar to those employed in 
a prev c us research for the determination of the cor 
responding values in helium the earlier form of ap» 
paratus tong modified somewhat to facilitate the 
detection of tnt beginnings of radiation and ionisation 
^8 the rtsuU of manv experiments under different 
condit ons the vilues it \olts and ti; i volts were 
obtained for minimum radiation vekKity and minimum 
ionisation veloc ty rebpectiveh No sudden increase of 
radiation it Ihe seiond cnticx! velontv was detected 
and It was shown that no detectabU amoqnt of lomta 
t >n was oroducid at 11^ volts Fhe limiting wave 
lenji^th of iht argon spectrum ilculated from the 
V due 5 I volts founa for the minimum ionisation 
velocity s m agreement with fhe limit observt^ 
spettroset pic div in the recent ext enments of I vmad 

Rayol Mkresceflcal fiacisty November to Mr 

i E Barnard president in the chair —H 'f 
ailstsa Note on the Canl formahn-silver nitrate 
impregnation method for the Qolgi apparatus ihe 
thw\ of sd\cr impregnation m general was bneflv 
outlined and the technique of the Cajal method 
described Mention was ma<le of the unpirgnation of 
celt constituents other than the Golgi reticulum, while 
the problem of the production of artefnets^ the 
various methods usea for demonstrating the Uciigt 
opparatus was discussed Finally mentxm was ma& 
of the various changes undergone by the Gtfigl 
apparatus during certain phvstological procesaeO^ 


I a glandular secretion intracellular fat formatKott 
Oksifraction etc - F I G RawHas Report on the 
tdlectton of metallurgical apectment reeenrty pre- 
sented bv Sir Robert H'idfieki Bart In a «ug* 
gestion was made that the society mignt further 
interest and perhaps research in metafiograjpt^ To 
this end Sir Robert HadfieU presented the SQOietv 
with a collection of specimens These were pefldi^ 
at the Roval School of Mines by percussion of JPw 
Carpenter and it is intended that they shall be OVah* 
able for microscopic ^examinaticm by fellows m mOob 
the same way as the general eoUection A catamlNft ft 
t being preoared which wiH be remtv shorijy, 
brief d^)ls of the microstruatures etc 

UnMaa Ssdsly, November 3o--Dr A Smi^ WeoA* 
wardr president in the chair — Df G C The 

occuiteoce in Brium as native {gagts of Apfgo gimq 
vensu and Offtfotoum fciOoides Dnife, 
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fMMV 0 H|u on the Berkihire downi 
IfykienoQ of it ae a Britith ^ifcieft 
let li the Bfythfo^a diffusa of 
_ , who dieooverrd it near Morlauc m 
nx< » oecure on the edge of a headland near 
Pembroke -Prof R C McLeaa Sex and 
The author enlarged upon the recently dtw 
CpvOehji phaee of multlnudeDm m the developing 
eemh ot higher plant* The genetic interest c3 
^tjeOCttrietton has not received suf! cient considera 
tldht dad the i^reeent paper wa* designed to dirott 
gttephon to the posstbilities involved 

AHfeMvttaa Sadatv. December i —Prof Wildon Carr 
vide prealdeiU in the chair --O Cater The n Uure of 
iitfepcnCe The logic of the concrete universal s the 
medium of judgment and inference was criticised It 
>waa shown ^ anidvsis of examples that it dues not 
reaRjl^ succeedT m making lontact with its differen 
their content is only tmimted to it On tho other 
hand the instrument of mfcn.nce is always an inter 
mediaitmg rw^rcsentation particuUr and not umver^l 
Xbwdutitm the outcome of the theory th it the active 
dmnlnant: concrete universal 1* the instrument of 
tafreencCi ends in the concept of reality under th 
fOQH of etemitv is an exhaustive system of didct 
encr* -without chirattcr a i.ontcnlles9 limit 

Paris 

4ca4saiy el Scieacef November 34 M I « n 
Gmgiianl m the chair MaaasaM md h 

tMuammf Ibe nchness In copper of cultivatul soils 
The sods examined were in two classes ordinary 
arable soil and sod on which fruit growing hod been 
carried out and which was therefore liable to lontain 
copper from the liquids used for spraying Ml the 
soils contained cofiper but the arable soils some 
miUtonthf only of their weight The toil from vine 
\ardl was compared with soil from the same district 
unMated with preparations and the results frem *1 
considerable number of districts ire tibuhttd Om 
fact was brought out by tbe^ investigations th 
copper applied In spraying Is mainh found in th 
siuHfaoe layers and penetrates the ground with gr at 
dlBlCultv At 1o cm below the surface tlic soil of 1 
viiMard contains no more copper than coil from a 
smutpr dmdi in a field growing cereals — \ Bleodsl 
Hm amputUde of the osallating (urnnt produced I \ 
duoion generators —Ch D Walcott wa* elected a 

H gn in succfMlon to the late M Mctchni 

EeibetUaaU Ibe umcity of ultr 1 spheric*!! 
tepmentx^L E J l^ttwer The clissifiiation 
of wsed ensonMes situated on a surface 
BerMvIi Study of the influence of various fictors 
^ the creatkm of internal longitudinal strains during 
gba ra^ cooling of steel cyluiders The determlna 
fi« or the internal longitudinal striins wa* earned 
M by measurmg the variations In length produced 
rtntbvpli of concentric layers of the esHnder 
br tUfiwig Hie Strains produced depend on a number 
Off {a^tqrsy mdudittf the temperature of immersion 
the tUKtura of the Imkl (oil water) the temperature 
jhq vMkf tl)vn of Immersion and diameter of the 
The raaultl are summarised quallMtively 
prmmt eammunlcation full numencal data 
M tNdUtihed elaewbere— R Bayeim The oso. 
power 0I the solar radiation at the altitude of 
MWjt BIgne pbservatorv At an altitude of 
» aimligm does not produce o/one from 

toegL imtm Jt% cooriuded that the orone found 
AMeoiles b not formed by the direct action 

4i 9Hgk The 
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\ OaavIBIir The reticular distance of caldte and 
Its mnuenie on the determination of h A te 
calculation of some data given in an earlier com- 
munication — (jr iaaoM and M Rebsft Soma pfxv 
perties of pure nitrous anhydride tnd of its solution 
In mtrogen peroxide ihe fusibility diagram of the 
SI stem (NjOi-NgO*) is normal with a single eutectic 
near the freezing point of pure nitrogen peroxide 
Pur nitrous anhydride does not appear to bb capable 
of existence cxc^l at very low temperatures \n the 
•olid state or in the liquid state unoer a pressure of 
nitric oxide \t temperature* above —loo® C NjOi 
di*soiiates tht liquid phise containing N^O* and the 
gaseous phase NO — W A Noyw jun The potential 
necissari for eleclrolvsing solutions of iron In a 
cell composed of iron anode and cathode and a sdu 
tion of a ferrous salt absolutely free from feme *a!t 
It I* inrqxissible to deposit iron with a lower voltage 
thin 006 volt Thi* 19 reduced by mireose of tern 
penture falling to a minimum value of ( 13 at 
1 9° C I Chislls The detection ind istimation of 
traces of hydrorv init and thiocyanic acid* m a com 
plex medium Ifvdrocyantc acid can be completely 
removed by j rapid lurrent and n tamed b> washing 
the air with alkali Chromic acid convert* thiOL)anit 
aud into hvdroc\ mu acid I he results of quantitative 
experiment* are j^ivcn — \ Osris md Ch Vlsdudac 
J he Lonst tutjon r f pnmeverose prime verine and 
piimulavtnne ] Bsagsalt and P RsWn Ihe 
uxid ition of tlu hvdramid< * \ studv of the oxida 

lion f bofizhydrmude ani*hvdramide and piper 
hadramide by ndini and sodium cirbonate Ihe or 
responding tvinidine is produced in each case — G 
Msarst Some effects of the laminitinn of rock* 
observe 1 in the western part of th< Central Missif of 
France P Msrin The loefhcient* of flow of the 
watercourse* in the Ctntral Misiif — M Bscbsvfasis 
Modific ition and omplement to thi method >f ob 
servation of telluric current* with the aid of naked 
subterranean conductors I BaBlel Experimental 
researches on the causes of Ihe immersion of the leave* 
f the water lilv The immersion of the Uaveh Instead 
of floating on the surface 1* not due a* has been sug 
fteste 1 to the effe t of the dt pth of water M 
MoUlsrd Ih u-lion of cid* on the cnn mqsitifw o f 
the ash cf Sten 0 maioe\sUK nigrn IT OattewiRtt 
Iht second postulate of the cal ulus of prob ibilihes 
and the law of notion in th volution of Imng 
matter T Baati* The rotatim of the anal region 
of the larval shell in Gasteropoda ^ Pbxard The 
modifsinp factor of rormal growth md th« law of 
comoens Ition M BaHMIbBy The definite survival 
of dogs bled white obtained b> a mean* other than 
blood trmsfusion The s lution iniccted was a 6 per 
cent solution of gum arabic containing 6 parts of 
sodium chlondt oer 1000 

Sydnfy 

LbuMan SacUty of Nsw Sootb Walts S olembir 24 
Mr J t Fletcher prtsidtnt m the thair K G 
Btafr rJotes on the Australian genus ( eslnnirt Er 
(fom Tenebnonidae) ind some allied genera The 
paper discusses the synonymy of the somewhat 
obscure genus Cestrinus Fr (fam Tenebnonldiei 
as well as Achdra Pasc and Adelodemus Haag — 
Dr H S H Wardlair The venous oxvgen content 
of the alkaline reserve of the blood m pneumonic 
influenza The *kin of persons suffering from pfietl*^ 
mpnic influenza often assumes a disttnddv bluish of 
plum coloured tinge and several hvootbeses h*Ve been 
put forward to account fi r this One eweftion wWch 
on^i Is whether this colouring of the iWfl Is a 
cvanoeis m the generally accept Mwee of the WoHu 
f e whether the colour is due to an %bnorinqltv lafge 
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proportion of redintd htemo^Iobin m tbe blood (n 
the fwper the ntuitt are given of inveitigation^ in* 
volving detcrminrftionf of the 03b>gen copacitv and 
degree of owgon Mturation of the venfou^ blood of 
per^on^ suATering from pneumonic tnduen/a in tome 
case^ the and re^ctmtx ^ere determined b\ 

meina of the h\drogen electrode fhe simpler of 
venous blood from c ifce^ of pneumonic influenea 
shovktd no indication of decrca^ axvgen c^poatv 
or of definent oxvgcnation The concentr itiun of 
h\drogen ion product by the addition of a measured 
quantih of and ^oi^ed no indication of ando^i* the 
alWaline reserve was not reduced — Dr R J Tfflvard 
The Pnoorpoid complex Part 3 I he wing venation 
\mongst the new discoveries ma\ be mention d the 
proof that the basil tell of the forewing m the butter 
flies is in area el of verv soedittsed construction ind 
th^t til thi higher giuuos hn\( had the \on tiion of 
tbt mil ire^ of the nmd wing reduied not bt loss of 
3 \ ns hithf I to suonosed hut b\ loss of i \ ft r 
fusion w ith ■» A to form i 'V vi in \ summ'irv is 
giv*n tf the phvlogenetic results and n phvlo^imti 
tibh with th( nosjtions of the more imoortant fcssilh 
marked dong the hn s f descents Thr Tnc hooter 1 
md 1 (DidoptPia ir shiwn tt b tin tloseU nllicd 
being a true dichotomt from a tonunon inctstrd 
sttm probalh in the Tii s Th Mi galoot ri and 
PI impennia iit i\in mor dusth dlied and an tnh 
doubtfullx be 1 1 or as sto ratf ord« rs T he Dintei a 
irr traced back to tbe Inassic Par itrKhootm them 
sell s an earh offshoot of the ilder MecooUious stem 
The thrie tid rs Mtcootera Paratnehootera and 
Diotfi { differ fiom all the rest in hiving the tubifus 
onh two bi in bed nd thus be outside the main 1 n 
(f ad\ mir of the camnlex 
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^HURSt>AY, DECEMBER 35, 1919. 


^THB. profession of chemistry. 

Thif Profession of Chemistry, By Richard B. 
Pildier. Rp, xiv+ 199. (London : Constable 
•oil Co., Ltd., 1919.) Pric^ 6s. 6d. net. 

'^ME late Sir Heniy Roscoe, in his autobio- 
^raphy, relates that when he had made up 
hta tnrad to follow chemistry as a profession his 
decUion caused astonishment and even dismay 
amonj^ bis friends and relations, who asked him 
if he intended to open a shop with red and blue 
j;lass bottles in the window. This, he added, was 
not an extraordinary question in the early 'fifties. 
Some persons would consider it as not more extra- 
ordinary to-day. Fairly well informed people have 
gradually learned to understand that there is a 
distinction between the professional chemist and 
the pharmacist, but the general community still 
regards the shopkeeper who dispense.<i medicines 
and sells drugs and anything else that he thinks 
may appeal to his clients as a chemist, because he 
calls nimself such. This needless confusion in 
the puUic mind exists nowhere else in Europe, 
and would not exist here if our legislature and 
the Public Departments concerned with the issue of 
Royal charters, and, it may be added, our lay 
Press, were better acquaints with the functions 
and aims of the science of chemistry as distin- 
guished from the art and craft of pharm.(cy. 

An eminent foreign physicist, passing through 
one of our country towns in company with the 
writer of this review, chanced to see, on the facia 
of the local druggist, the term " Family Chemist,” 
whereat he was considerably astonished and per- 
plexed. The a}q>ellatioa was wholly unintelligible 
until it was suggested, as the only way of escape 
from a laboured explanation, that it might pos- 
sibly mean a “chemist with a family.” As he 
glanced in turn at the heterogeneous objects in 
the window — ^the photographic appliances, hot- 
Water bottles, weed-killers, toilet soaps, electric 
tdrehes, safety razors, vanishing cream, egg- 
^^servatives, hair-brushes and spongesr-and 
commented on the character of the show-cards his 
'wonder grew. Why a man who dealt in such 
articles should term himself a chemist was incom- 
prehensible to a fellow-countryman of Scheele, 
who, by the way, always called himself an Apote- 
Xktfe; and, further, why the soi-disant chemist 
should advertise hunself for the purpose.s 
ol bttsiaess as “a family man” was still more 
ineinHicalAe, unless, as was surmised, he con- 
idd^ed it as some justification for his charges. 

was evidently a man of enterprise, since, 
ip addhioo to his other activities, he traded in 
,spect<bte8 a^ sheep-dips, sold British and foreign 
Mats, de vel oped photographs, and' was the local 
of iwe M the snmller insurance companies. 
y ^ mhunderstanding as to the true voca- 
t^bemist is wiosi^ad is the common 
of teachers wnta consulted by the 
who have devdoped a taste for 
‘'a6l7, VOL. I04l 


setentifife chemistry. The “man in the street/’ 
as a rule, has a very hazy idea of the department 
of knoAvle^c or of human activity with which 
chemistry is concerned. He cannot be whoUy 
Ignorant ol its applications, but he seldom knows 
them as such. Even generally well-informed 
people are unaware what the profession of 
chemistry comprehends. It is to meet this lack 
of knowledge that the registrar and secretary of 
the Institute of Chemistry has been induced to 
put together this book. 

In a special chapter Mr. Pilcher deals \(ith 
the claim of phaimacists to the title “chemist," 
and shows how it has arisen. They base it appar- 
ently on the teaching of Paracelsus^- no very 
reputable authority— that “the true use of chem- 
istry uas not to make gold, but to prepare medi- 
cines/’ But chemistry was studied, as an art, 
long prior to the fifteenth century, and was applied 
to industry and manufacture by the ancient 
Egyptians and Far Eastern nations centuries 
before the Christian era. Man^ of the earliest 
chemists, it is true, were physicians, and prac-^ 
Used their art, like Paracelsus, in connection with 
their profession. But there was never any ex- 
clusive association of chemistry with metficine, 
and there is no justification, therefore, for the 
vendors of drugs on this score to assume the tiUe 
of chemist. Strictly speaking, the pharmacists 
are the direct descendants of the Apothecaries, 
who in their turn were descended from the 
thirteenth-century Spicers, who dealt in galenicals 
- -f.e. roots, herbs, and other Vegetable products. 
The Apothecaries gradnally took upon themselves 
the functions of the physicians, whilst the drug- 
\endors usurped those of the Apothecaries in pre- 
paring and compounding medicines. The Apothe- 
caries were originally incorporated with the 
grocers, and down to the beginning of the reign 
of James 1 . such drugs and medicines as were 
then in use were sold in common by the grocers. 
In 1O17 the Apothecaries obtained their charter, 
which enacted that the grocers should no longer 
keep an Apothecary’s shop, and that no surgeon 
should sell medicines. The Society of Apothecaries 
then proceeded to take action against the frauds 
and artifices of the grocers and drug-vendors, and 
established a manufactory of medicinal prepara- 
tions for the use of their own members. Although 
Robert Boyle drew a clear distinction in his writ- 
ings between chemists and the druggists or drug- 
sters, as he indifferently calls them, by the middle 
of the eighteenth century the popular confusion 
was such as to draw forth a protest from Bcrken- 
hout, who complained that “persons, who know 
nothing more of chemistry than the name, natur- 
ally suppose it to be a trade exercised by shop- 
keepers called Druggists and Chemists^ who are 
thought to be rhieflj^ employed in preparing medi- 
cincx. . . . Chemistry, therefore, they msgine 
belongs exclusively to physic.” 

Space wnll not permit us to follow Mr. Pilcher’s 
historical account in further detail, but it is Mjbfy 
esting to note that it was only after the ChlSncal 
Society was established in FdbruaTy, 1841 , that 
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the Chemuti and Drug^stb began to org^iae 
themieivcfl, and “at a ponhc meeting of the Trade 
held at the Crown and Anchor Tavern on 
April 15th* of the aame year, it was resolved 
* that for the purpose of protecting the permanent 
interests* and increasing the respectability of 
Chenusts and Druggists, an Association he now 
formed under the title of the Pharmaceutical 
Soaety of Great Bntaio ** 

Votwithstandiog the various Pharmacy Acts, it 
cannot be nenously contended that the pharmacist 
has established any prior or prescriptive rights to 
the title ‘Vhemtst ’ Scientific chemists exist^ in 
this country long before 1852, and were so 
termed we have onK to name Boyle, Black, 
Priestley, Cavendish, l 5 alton, Davy, and Wollas- 
ton m proof of this fact pharmacists themselves 
could only designate such men as chemists, but 
thev were in nowise pharmacists or druggists 
Perhaps, therefore, the pharmacists would still 
further increase their respectability by dropping 
their pretensions to a title to which they have no 
valid right 

The chemist, properly so-called, will find 
little m Mr Pilcher s book With which he is not 
^readx familiar, or will not wholly agree 
The work, indeed, is not specially addressed to 
him It is primarily intended for those who in 
tend to take up chemistry as a profession, and 
to practise ultimately either as a consultant or as 
an anat3rtiral chemist, research chemist, or works 
chemist, or who seek to enter one of the Govern 
ment Departmental or Municipal Laboratories, 
etc , and on leaving school wish to b^in the 
nccess^ training The book may be recom 
mended to parents and also to schoolmasters, who 
ire often the best judges of a boy s aptitudes, 
but, from their lack of knowledge of the 
rnanv openings that chemistry affords and of 
the proper course to pursue in order to enter 
the profession, are at a loss to offer sound 
adsice 


Mr Pilcher has a pleasant literary style his 
book IS eminently readable, md contains many 
F*"***^ interest It is not often that he 
wjU be found tripping, but the sentence at the 
tettom of p ISO concerning the appointment of 
Aledicdl Officers of Health as Public Analysts 
requires amendment CerUm of the lines haye 
sppnrently been transposed either in the galley or 
during the paging of the book 


FLOWERING PLA^TS AND J<ERNS 
(1) A Dtettonary of thg FUminng PlfitiU and 
Fem$ By Dr J C WiUis (Cambridge Bio- 
logical Senes ) Fourth edition, revised and re- 
**P Jtil + rja + iv (Cambridge At 

/ Prtsi, 1919 ) Price scu ntt 

Lt^ng Cyeadt B/Prof C J Chamber- 
iwn (University of Chiciigo Science Senes 1 
‘.P x*v+iya, (Chicago The University of 
Chicago Prwf Lon^ . Cambridge Unlvefiity 
Press, igtg ) Prere t ijo dollars net 
(3) Fam and fo Idanttfy Thm 
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By J. H Crabtree. Pp- 64. (Lnedaft^ 

Epworth Press J Alfred q 4 .) 

IS 6d net 

(t) TN the fourth editidn of hit "DietioMii!* of 
the Floweniy Hants and Berna^’* pr. 
WiUis has adhseved the ideal form iti afrauMS- 
ment, the sweeping tivether of the Khak of ws 
matenal into one silpliabetical sequence. Part t. 
of the or^nal edition, a somesrhat sketehy 4ind 
unequal account of the mofidiology, naturd 
history, uxonomy, djstribution, and economic ttsea 
of the phanenwams and ferns, has been 
eliminated, and the gam of space has been use- 
futty emptied in enlargmg the scope Of the meU^ 
portion of the woric Dr Wdlis daims that he 
has now found it possible to include all the 
genera, and though tiie expert m taxonomy may 
note a few omissiona, the general botanist or 
student for whom the work is intended wilt not 
be critical on this heading The book is, in fact, 
a remarka^e compendium of botanical loforma- 
tton, including not only die genera, which are re- 
ferr^ to their family, and accorded some descrip- 
tive matter varying frmn a bare statement of geo- 
graphical distribution to a paragraph, but also 
the families, which are treated in detail accordudT 
to their rdative one and importance A useful 
feature is die indosion of a great many popular 
names of plants and a large number of botanical 
terms, though the latter are much more ex- 
hanatively treated m Dr Daydon Jadcson’a 
classic work There are also a few general 
artides, such as one on 'Collecting,” and on con- 
cepts such as the leaf, inflorescence, fruit, etc , 
in which numerous cross-references are given to 
other headings 

There are occasional suggestions that the 
author might perhaps have spread his net a little 
more widdy for hts sources of mformation , and 
a brief list of standard works of reference, such aa 
Dr Jadcson s " Glossary of Botanic Tertna,** 
Britten and Holland s Dictionary of Enghsh 
Plant Names,” and others, might with advantage 
have Bccupt^ one of the blank spaces «t the 
I begmolng or end of the volume . 

I (a) The litde Volume entitled “Thq Uva%f 
Cycads” is one of the Umversity of CbtcstgH^ 

I Saence Senca, which auns at providing a medtuqi 
' of publication intermediate between the short 
artim of the technical journal aial the> datwrate 
treatise , the volumes are written not oidy for the 
uecialist but also for the educated layman Prof. 
Chamoeiiaia has travelled round the world id order 
to Vedf in their native habitats tiw endd}^ 
^separate genera ^ this group, rqpiarkahle DW M 
pMuliar habit, fqrm, and atnictufe ol the 
and for tiictr great botanical interest as Hk 
vtvmg remnants of a hue whidi ceSdbea 
tbroi^ Mesoaoic into PahaoeSlc timaa 
the last flfteen years die author has spem foaig 
periods of atudy m dfexten Cube, Ani^ gifi 
Adstnlhk and tto wode IMd hM bkiLbcih 
tinued titt kboraiocy hy hetaetf awlov 
' papila. “ihe |qhsect-inatterib 
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tiltfttr Pjlft i » ••tJofltectltv the Material, gives 
Jto readable account of the different 

JaW* wad m their homes, illustrated b> 

aomo ««oelIatt photographs It will interest the 
eduoilcd teytaan as wen as the botanist Part u 
*t1)e l 4 fh Hutory^” is a concise account of the 
Cyofdw IS thdr vanoas stages, including vegeta 
dve structures, reproductive structures fertilisa 
D, and the embi^o and seedling it is written 


wm great cjeamess and is also ww illustrated but 
mere educated layman will not get far beyond 
first chapter In part 111 , The Lvolution and 
J^logeny of the Group, ’ we p iss from the record 
of fact to speculation This will interest the 
jBotamcal student, who will follow easily at anv 
eats the development of the different types of 
female sporophyll from the foliage leaf while he 
wiU be struck with the comparative uniformity of 
the male cone throughout the group The evolu 
bon of the gametophyte and of embryogenj 
preaenta greater difficulty Botanists will look 
forward to reading the much more extended tedh 
meal account of the hving Cycads on which the 
author has been at work for many years and the 
resulta of this work will be of the gre itest interest 
to those who are investigating the evolution and 
pbylogeny of the Gymnosperms 

(3} Mr Crabtree s littw book on the British 
ferns makes a delightful introduction to their col 
lection and study llie habitat and form are 
^described in twenty>eight species (about three 
fourths of the British species) and each descrip 
tion IS accompanied by a full page phologiaphic 
reproduction of the plant as it grows and of a 
portion of a fertile leaf showing the son on the 
^nosB The latter are sometimes wanting ui dear 
definition An introduction gives i very brief 
■aoooudt of the life history of a fern and also 
directions for collecting, drying and mounting 
The author recommends mounting in n book 
Hus was the custom in the old herbaria but the 
plm of mounting on separate sheets which miy 
M kiM in a box or portfolio is much to be pre- 
ferred It allows intercalation of additional speci 
mens or replacement of old ones as well as altera 
in arrangement, all of which are imprac 
with the book-form 
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OVR BOOKSHELF 
IreUmd The Outfott By Prof Grenville A J 
Cote Pp ftr (Lonckm Oxford University 
Press Humphrey Milford 1919 ) Price 
V 6 i net 

A and noetic effort is here made to present 

iMhatr \ tdal tic ffi^Blache would coll the personality 
of htlaiH} Tfie country is viewed as an outpost 
of IHiraai ii ^ {rom which her people and her civilisa 
16 ave l>een derived in successive and over 
U^avet Prof Cole s name assures the 
m iuteraat of the structural sections, and 
, and viem are most helpful A laudable 
m dlio made ea seSi forth the present state 
y pld ta a m of the (l^^ng of Ireland, and 
Hmjjj w f ia a stelcoma change from the too 
limajM remarks about Celts No two 


writers uould make the same sketch on this 
subject ind several \\ould dissent from Prof 
Cole h identihc'iUon of the archaeolog^cally named 
Beaker folk with the Bronze * invaders o( 
Ireland ind with the monuments of New Gran^ 
Nevertheless Prof Cole has made a suggestive 
summary that mav well make a basis for discus- 
sion The vcr> shin mention of Rom.ui times 
and of the days of the saints is little disappoint 
mg ptrh ips IS the siorv uf those da>s emphasises 
the initiative of Ire! ind 

Si pirate accounts of the barrier of Lemsier and 
the Irish plam the uplinds of the north and the 
Armorican ranges of the south are full of interest 
with many^ i plctu^e^qu^ phrase and much fine 
hum in sympathy 1 he section on exits and en 
Iran cs ind communications hints at futuie dt 
velopmcnis of tram ferries and of trans Atlantic 
services from the cst while it gives a fresh 
iritjcism of the railw i\ system 

The book should promote i more sympathetic 
understanding of Irel ind s problems and must 
be useful to the student and teacher as well is 
to the general bod\ yf British citizens 

H J I 

Bntt^h Kimfall 191 s On Ihe Dtsirtl ution if 

Ram m Sporr an I 7 out net ihc British 
during the )( ear 1918 By Hugh Robert Mill 
and M de Carle S S lUer The I iftv eighth 
\nnual Volume Pp 24 (Londoi Idward 
Stinford ltd Jqi9 ) Price lo^ 

Tahllvr matter of ^reat precision ind of «on 
siderablc scientific v due as recorded by about ^000 
observers lonstitutes the bulk < f the information 
set out in this volume The British Kainf ill 
Organisation is to lx congratulated on the high 
standard of the work which for the last timt is 
produced under pncticdly priv ite management 
Dr H R Mill ifier acting as director of the 
Orginisdtion for ncirlv twenty 5 ears has gl^en 
over the cpntrol which has now passed to the 
Meteorological Offii.e 

An article on the development of the British 
Riinfdl Organisition since 1910 shows con 
sidcrahle activit} in the production of rainfall 
maps V senes showing the annual rainfall of 
the British Isles from 1861; to 1914 on i scale of 
nineteen miles to in inih has been completed 
A map on the scale of half an inch to 1 mile 
showing the relation of rainfall to gct^riphical 
features is stated to be in contemplation 

Mr Carle Salter contributes an article on The 
Relation of Rainfall to Configuration ind be 
deals with, the physical processes of run forma- 
tion 

Rainfall maps are given for each month show 
tng the actual fall m inches and the percentage 
of average A coloured map shows Ae 
relation of rainfall in 1918 to the average of 
187^-1909 The rainfall was more than per 
cent 'Above the average in Mencmethditre, Central 
and North Lancashire North Dumfhea^hire^ afid 
part of CO Kerry The areas of deSdeot rsmfijS 
during 1918 occurred chiefly m the «ast of Great 
Britain C* H 
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LETTfiJlS TO THE EDITOH 
[7^ Ei$ior not hM htmsolf foMponsthlo for 
optmonM oxpfusod by hu corf 0 sfondonU Nmihop 
can ho Mndortako to rotum or io corroopond wtih 
tho wrtioos of rofociod ntanmcnpu tnionded for 
thti or any othor part of Naturb No noUco tt 
taken of anonymous communtcattons 1 

P aU oU Mon of MiM Soottirod Hoiuni Atomi 

About a year and a half ago I published an c xpcrl 
menul invi atig ition of the degree of polarisation in 
the light acaitered at ngbt angief by vanous dust frt 
flakes {l^roi Roy hoc A vol xcv p 155) I beluve 
the results then obtained to be in the mam quite 
correct but there is an important point on uhith I 
have Lompletely to withdraw what I then said I his 
refers to the results on helium which was then found 
to bthive differently from ihc other gases giving, 
much kss lomplctc polarisntion thin an\ of them 
The result given was that the weak image (vibrations 
parallil to incident beam) had 42 per cent of the 
intensity of the stron^^ image (perpendicular vibra 
tions) This was given on the results of two mdc 
pendent series of photographs which were indeed 
obtained under condibons much more difficult thnn 
those for the common gases but were considered at 
the time to give idcquite evidence I do not even 
now know what was wrong w ith them but on 
lepeatinj^ the worl with i much improved i^paritus 
which It has taken many months to design and con 
struct I ha\e obt lined an entirely different 1 might 
sa\ opposite result 

J now find no intensiti large enough to be obsiived 
in the weik image and certainly not 3 per cent of 
the mtensm in the strong image It may be possible 
to lowe this limit still further but in am case if 
helium IS outstanding at all it is in the direction of 
lolansini^ moit and not less comoleteh than the 
gfner lit\ of The dot ills will bt published 

latei but I wrntc to make the correction as soon is 
possible so that no one who speculates theoreticallv 
on the subject mav be misfed bv rehanci on ms former 
result RwiRich 

December ai 


Qravtttdian ami Ught 

It should perhaps be stated in connection with Mr 
Cunnlnghims rematks (Naturb December iS 
P 395) that mv difficulty with regard to Dr Ein 
stem % theory must extend to the deviation of light 
b\ the sun as well as to its change of period Ar 
cording to the theory the velocity of light dirntnuhsi 
near the sun on the other hand the scale of time 
is tni teased so that the wavelength is not iltered 
Now the soaoe being nearly flat, the path of a rav 
is With such heterogeneous time determined funda 
mentall\ bv minimum number of waves and not by 
minimum time therefore it should not be altered 

On the other hand passing from kinematics to 
dynamics. Dr Finstem iwuires m another ^nection 
th It light should consist of discrete bundles or quanta 
of cnergx Let it also be granted that inertia and 
grayitaho^ are attributes of all energy It seems to 
follow thiB each of these bundles of «nergy will swing 
I (fund the sun in a hvtierboltc orbit and that its 
\elcicitv will be increased when near the sun It is 
well known diat this would account for half the 
obserted deflection But again physical optics could 
not exist without the idea of transverse waves and 
their ptiaaes which must be grafted on somehow to 
the byndfes of energy Now the euoposed gravita 
^onal dMnwogefnent of the fourfold extension from the 
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flat beuig very alight it can ba agreed thnt 
in extent of each etement of ft Is of ilie abMi prmv 
fhe esqiansioo of stale of time near the Hin 
thus a compensatinfi shnnkage of radial lengths, and 
this second^order effect the cause of the aoj^ostment 
for Mercury wiU on the phase Mnapla of Huygens^ 
just double the previous result Thk sdQuid amotmt m 
all to the obseryed deflection of the rays 
But anud these uncertainties and apoarent contrS'^ 
dictions the view aaaerts itself that the verv important 
astronomical determination is to be regarded as a 
guide tow lids future theory rather than as the yetlfica- 
tton of the particular theory whKh suggested u 

JosBPH Lajusor 

Cambndge, December 20 


Radto aatW ft y and Oravttatlin 

In connection with the interesting letter of Prof 
Donnan in Nature of December 18 it mav be of 
interest to mention some experimental results i^ch 
have a bearing on this qumon Some veaTs ago 
Dr Schuster suggested to one of us that it would Ot 
of interest to test whether the rate of transformation 
of ridio active substances was influenced by the 
intenMty of gravitation An accurate method of 
testinL the r iti of dcciv of radium em ination over a 
period of about a hundred days was develoned and 
it was intended to compare the rate of decay of 
samples which had been transported to suitable por 
tions of the earth s surface Tne outbreak of the war 
interfered with this plan 

Since according to Ltnstein s theory a grtvitahona! 
actek ration is in no sense different frem a centrifugal 
acceleration experiments have been performed in the 
Cavendish I abor tory to test whether the rate of dccav 
of radioactive substances is affected bv subjectinj^ 
them to the high centrifugal acceleration at tht edj^ 
of a spinning disc tor the pumose of mtasurement 
the yriy ictiv tv was detei mined b\ a 8 ensUive 4 vUance 
method Vlthough the radio active material was sub- 
jecteil to an acceleration of moie than 10 x)o tunes 
gravity the change observed if any was certainly lew 
than one oart in a thousand 

This result is not In disaccord with the relalioit 
deduced by Prof Donnan for a simole calculattoit 
shows that his relation orediLts an effect vtry much 
smaller than can be detected bv measurements of thia 
charac ter 

E Rithbrford 

A H COMPTOV 

Cayendish I aboraton December 19 


Mortflity MMig tnali and tba A ppiB ra asB tf Mhbw 
bottle noo 

The rcstdenttal parts of Calcutta aro retnarkabh 
free as a rule, from both house-Aieo (Mv*cg* 
spp ) and blue bottles This is doubtless doe to the 
eiece fence of the municipal sanitary arrangements for 
at Sil^r a few miles away bhie bottles (PvcnomHfiO 
or Luedsa dux) are not onlr extremely troublesome in 
ttee houses, but are also probably connected wlt% fie 
quent ephi^ics of entonc unknown in the better parts 
ofCslcattn For some years past I haite noticed in the 
compound of the Indian Museum that Pvcnoaoim 
from time to time becomes rdadvely numerous jpsi 
oci several occnsiohs I have been aUe to trace the mes 
to iMr dweedUfHKrouad This had tOways Wlh (hw 
dead bpdtes of the matt dsbahaa fidUa the laifpest' 
land mollusc in Bengal 
A fuUca die shSl of NVhidb may attain a 
of at least 4 in , is not an ui^usn^ sp sc isa 
was introduced for pnrpoSes pf ^^sseedod w n kasu 
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i^^ve ^ ago from Mauritiua, 
TVUttw brought in tome unkno\in minner 

Iroto Amca. it» original home Col Godwin 

Auftw* It* introduction into 

Cftkuttai While Mr E E Green* has published a 
refOrf W Iti prodigious increase in Ceylon, when once 
9 giglk bod Men earned (acndentalty on a cabbage, 
leaf) inio « sutteUe locahty Fortunately it is largely 
m feeder oti deca^ng vegetable and pmmal mathr and 
therefere does Itnle narm to erms or gardenn and ha*i 
even its vidue as a scavenger Since however I found 
the 4fuigg9t« iQ the deaa snails I have noticed that 
the appeamnee of bluebottles in this part of Calcutta 
invarUdv coincides with a heavy mortality m the tno 
lusCt whfch appears to be subject occasiomljy to some 
kind of fatal cpidenuc and also perishes in hrge num 
hers after egg-laying at the beginning of the ramv 
heason and during dry spells in and at the end of that 
season In one instance investigated the mortditv 
was due not to disease or we ikness or to meteorologi 
cal conditions^ but merely to the fact that tht smil 
was enormously abundant and that large numbiis of 
individuals were crushed by people walking on girden 
piths in the evening 

I have thought these facts worth putting on record 
as illustrating the delicate bahnee of Natua md the 
danger of introducing apparenth harmless or even 
seemingly beneficial animals into a new countr\ 

N \nnandue 

Indian Museum Calcutti \o\pmbtr 10 


of a FessI Lion in Ipswidi 

Ik xgio I discovered a rich bone bed in \ •»LCtion 
of Stoke Hill at Ipswich the deposit in which it 
barred being 30 ft below the sunacc Iht results 
of the researches then undertaken were published in 
vol XIV, part 1, of the Proceedings of the Suffolk 
Institute of Ardusology and Natural Htstor> 

^s a portion of Stoke Hill is now being cut aw u 
for railw^ sidings, a continuation of the same set tion 
IS e^sed, and with the permission and kind assist 
ance of Mr A Woedford, (t E Railw x\ District 
Mechanical Engineer, I have been able to w iil for 
the past month upon it 

To the animal remains found m 19x0 which m 
chided large cave-bear, mammoth large home Bn 
Prm^emus nnaller ox deer, and bird I ha\c now 
added teeth of the largest cave lion \ct disco\cred 
with the exception of the Crayford specimen in the 
Spurretl collection These were identified for me b\ 
Smith Woodward and Dr Andrews who alsc 
^uuxdned and named a large assortment of teeth and 
tmes fifom the nte The list of remams is daih being 
adoed 10, and a massive skull of deer with other 
bonee, a tooth, and an antler with a base measuring 
10 In* in drcumference still awnit identification The 
portdon of the fiora suggests reindeer With the hdp 
of A grant from the Perc> bladen Research tund 1 
am sole to cmxtimie the work with the care ihit it 
rAfulres and am employing special workmen for tta 
purpetbe 

lAie queiticm 6f tlw rdation of Glacial dcpoaiU lo 
AilcSat land^Hrfaoas la, of courac of paramount 
< 4 tp^irMpce, aqwdally aa a imall number of worked 
nm, liKvb bfieQ found doaely aMOciated uiih the 
fmiimd y^mama For thia purpow oite are bem^ dui; 
4P ^ ((Uniddbrtdila d^ith below our present ground 
SiM ia prdisr to osoortain the constituents of tho 
S«tb Mow NjNA F I AYARD 

3 toai,wo(k^ 4 psmoh, December 17 
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PronwtlM df a Phanags tM 

May I announce through the columns of Natcrb 
the formation of a Plumage Bill Group designi^ to 
fight the pbrnag* trade by means of pubhcitv lo the 
f icite and of pressure upon the Government to bring in 
a Bill forbidding the importation of all birds* skins 
for millinery purposes except poultry, ostrich and 
tidcr duck^ Sir Chailes Hobhouse is the president of 
this group 1 t t ol Swinburnt of 33 Eaton Pla^e 
S W 1 Its treasurer and Mr W E>cwar of 8 Kenik 
worth Court Putney S W 15 its hon secretan The 
group 18 in need both of funds and of assistanie and 
the formir will be very gratefulh received bv the 
treasurer and the latter as gratefully considered h\ the 
fseerttary and the committee 
We feci that 1 vigorous effort must be made to end 
the ^el^l> massicre of the world's most beautiful and 
interesting species of wild bird — 1 massacre so merci 
less and extensive is seriously to threaten the exter 
minition of a large numbir of species and thus to 
throw out of gear tht great work of evolution \or 
IS th<n anv honest or vihd argument for the triflic 
simt this immense dram upon natural resources is 
for no other purpose th in to fe<d the profits c f a small 
band of F ist T nd traders and to sahsfv the fi i\ oht\ 
of some women H T Mawsciiw 

D cemhtr tj 


The Defleothm of LVrt during a Solar lolipM 

lifiHi< I an Si tre h bt i downward rush of lold air 
in pi 1 < s deprived c f the sun s radiation during in 
eclipsi as suggested bv Pi of Anderson This would 
happen only if tht upper lavem of the atmosphere were 
tooleii more than the lowei and if the cooling wen 
sufficient to bring thf temperature gradient ni ar lo 
the idnbatii As it is however the cffeit of an 
ochpsi should be ao cod the lowei la\ers more th n 
the upptr and so to dcircase tho temperature gridient 
Moierver if cooling caused convection movements w^ 
should hive upwat^ coirrents ns well as downward 
and a development of cumulus clouds would result 
from the pass ige of the moon s shadow 

( J P CWF 

Ditch im Park Peliisfield Dccembtr iq 
INDUSTRIAI RhSOURCJS OF INDIA ^ 


A S explained in a preface by Sir Thomas H 
Holland, the president of the Indian Muni- 
tions Boird, this handbook was originally pre- 
pared m connection with the exhibit of the Board 
at the exhibitions held in Bombay and Madras in 
the winter of 1917-18 It was intended to show 
what had been done to develop India's mdustnaJ 
resources for war purposes It has now ^een 
enlarged so as, in some measure, to indicate the 
general industrial development which has taken 
|dace during, add on account of, the war, and it 
discusses the possibility of future progr«s 
The Board was created in 1917 with the view 
of relieving the Uxuted Kingdom, so far as pos- 
ttbk, from the necessity of meeting Indians 
iemands for war purposes, and parti^arly for 
the mp^y of the forces in India, Mesopotamia, 
and E^pt Its funettoos consisted not only in 
utilising Indian resources to the utmost extent, 
but also m controlkng and regulating Imported 

I lAduo MamboM BmM Hw^lwok tfiSi 

RditUm CC^Acmk SoptniiwMkBi OovtmMX Pmthis ifi^r 
m 30 
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nutenal so m to avoid waste aod overlapping 
on the part of different departments of the ^blic 
service 

After a short account of the history and organ- 
isation of the Board and of its relations to indi- 
geooos industries, we have a senes of reviews of 
industrial development m Bengal, Madras, Bom- 
bay, the Umted Provinces, the Punjab, Burma, 
and the Central Provinces The book then deals 
with spMific industries, viz the chemical and 
met^urgtcal industries, the future of hydro- 
electric power in India , dectrical and engineering 
manufactures, hides, tanmng, and leather, tan- 
stuffs and tannm extracts, the supply of timber 
and bamboos , textiles , shipbuilding , railway 
matenal , petroleum , oUaum carbide , paper- 
making, paints, glass, the coconut industries 
of the west coast of the Madras Presidency, 
soap bitterns Portland cement lac, glue 
and gelatme, industrial alcc^ol medical and 
surgi^ appliances jute, hemp, and flax, 
pine resin , magnesite and mica hardware 
sandalwood oil, and it concludes with an 
account of miscellaneous articles purchased 
by the Indian Munitions Board, and a 
d^ription ot the Tata iron ‘ind steel aorks at 
Jamshedpur (Sakchi) 

With regard to the reports of development in 
the several presidencies and provinces, each has 
been entrusted to a member of the Indian Civil 
Service usually the Director of Industries or the 
Controller of Munitions \\ ith one exception, all 
tell the same story of the strong stimulus which 
has been given to native industry by the war 

It has taught India its dependence on other 
countries and the danger of such dependence, 
writes Mr Peterson it has tended to make the 
Presidency (Madras) more self supporting and less 
dependent on the United Kingdom while it 
has arrested temporarily the development of some 
industries, it has opened up new possibihties 


of the very luge caB lor men Ibr the 
Pnnjab has umkafbtedly davdoped aptnar bf 
mdustnes very connderably deuruig the tkar, 
wntea Mr Townaend. ThU la eapeeii% 
seen in the marntfacture of textdba, wood 4 d 4 
metal work, cutleiry. ghisa, laather, and outalit 
minor mdustnes Ine Contrdler « aangume dtat 
the experience gained by many thouaabda of Un* 
skilled labourers in the maii^acture of naeiui 
articles will prove to be not without its value to 
them after the wu *' “The effect of die Wu 
in devebpmg mdustnes m Burma was less fnaflied 
than in some other Indian Prodnoes,” reports 
Mr Hardunan This was due partfy to its 
distance from war theatres, but mainly to the 
small extent to which its yaw material is worked 
up owing to the shortage and high cost of labour, 
the lack of cheim fud, and the pauaty of roads 
and railways ne chief assets of Burma are its 
exportable surplus of nee, the large artt of its 
reserved forests , its minerals and oil-bearmg 
regions Burma is largdy undeveloped, but it 
has evidently great possifaiuitiea , at present it 
suffers from lack of capital and the reluctance of 
the Burman to submit to the diaciplme of an 
organised industry 

rhe effect of the war on the industrial develop- 
ment of the Central Provihees has, in the opinion 
of Mr Corbett, been adverse, owing, he Ainks, 
to the depletion of staffs both in thu Government 
service and in pnvate employment, the impossi- 
bility of recruiting experts, the di^ulty of pro 
curing machinery and stores, and the slmrtage of 
fuel and of transport It has retarded the growth 
of agriculture, and has not permanently benefited 
forestry On the other hand, the collection of 
tanstuffs has undoubtedly derived great impetus 
from war demands, and has been put oa a more 
■aentific and permanent basts Cement and 
pottery works are now established as very profit- 
able mdustnes, but a number of smaHer mdustnes 


and diverted energy into new ebannds (Mr 
Innes) Mr Mead reports that the cotton mills 
in Bombay Ahmedabad and other id*ice<i m the 
Presidency have prospered exceedingly during the 
war glass-works have been establish^, and there 
have been ooaaiderable mcreases in the export of 
castor, ground-nut, and sesamum oils, and of 
castor and grounuMut cake, large quantities of 
casein are being exported, mainly to the United 
Kingdom and Amenca, and the industry is 
rapidty extending, chemical manufactures nave 
b^ established, with the result that many pro- 
ducts formerly imported are now made suocess- 
fullv m India There has been a great develop- 
ment in the utilisatioti of mdigenous timber, and 
the ample deposits of suitable days have been 
turned to increasing account in the production of 
tiles, Wicks, and pottery Mr Sihr^ states that 
“the war has given a strong stimulus to various 
i^nsiries m Umted Provinces The miQs and 
factories of Cawnpore have been eng^^ed elmoat 
entirely on war work,'* working oontmually, 
nfgtat and day, pcovafimg the many wodQeo and 
cotton iteois required for Army purposes In spite 
ga 36 i7> VOL 104 I 


have suffered from the lack of expert superviMon 
and the impossibility of obtaiomg adequate plant 
The general impression one derives from the 
reports of the provincial controllers is oonfiromd 
and amplified bv the reports of the experts QO 
the preMt condition and future prospects of ^ 
mam mdustnes of India These latter rspoidk 
constitute a very valuaUe feature of the book, ai^ 
are of great mtereat We would spedMly ii|ili' 
cate the detailed account of the chMical rnmis- 


tnea of Btdia by Profs Sudborough pnd Summ* 

B a, the report on the mataUorgical industrws by 
r Leigh Bermor, that 00 the leather mduatry 
and on tanstuffs by Mr MeWatters and Ifc. Fmy' 
mouth, on petrOleoiii by Mr Watti on 
titment by Messrs Mnsgravc s^ iWvy, iW^tae 
several reports on lac poxiucta, ana gdatths, 
and lodustnal akobol by Dr <$hdt !$owh^« of 
tha gaogatoce Inatitute of SdeW» 
w<Mdd ^ aooMiot 0 ^ the Tata 

sted works at Sakdn 0ainslie(iV^ ^1^ 
IWwiler, the g epand maiteger iMae wim 
started w tgis t1^ ere'on n vai^ ksifi, 
property otgentyed om Isld Ofit, PM Qflwf $im 
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tOoMm twli an fcejf and laboor-saving machinery 
Th^ up Mag raptiSy extended xm developed, 
god at% Miteio to exert a profound influence on 
the induatiy of the East, not only m India, but 
alio Jn Ceylon, Java, Manchuria, China, Japan, 
AusttqJia, ^ United States, the Argentine, etc , 
with all of nduch oountnea they are building up an 
export tn^ m iron and steel castings, maJunery, 
ftphthg Wire, oaiU, tools, galvanised products, 
tioptste and enamel ware, etc An interesting 
feature is the description of what is being done 
to promote the intellectual and physical well- 
bei^ of the worlcers 1^ the provision of hospitals, 
convalescent homes, schools, cooperative stores, 
credit societies, an industrial bank, a concert hall, 
restaurant, a reading room, etc 
' There can be no question that India is on the 
eve of most momentous changes, political, social, 
and industrial — changes wbu£ have been largely 
affected and acoelere^ by the war All who are 
interested in her future will do well to study care- 
fully this oflkial account of her present industrial 
position It will amply repay perusal 


THE RElfORM OF THF CALENDAR 

T hose who have concerned themselves with 
the question of a reformed calendar vi ill find 
much interesting matter in a report* published 
by a committee whmh was aj^mted earl) m the 
year by the Pans Sociit^ d Fneoura^ment pour 
1 Industne nationale In 1884 the Abb^ Croze 
ihaplam of La Roquette pnson, suggested a com 

f tition of schemes to M llammanon s jouinal, 
Astronome, and presented anonymously prizes 
to the value of 5000 francs, with the rither in 
compatible conditions that the first day of the year 
should be always a Sunday, and that the week 
of seven days and the year of twelve months 
should be retained From that tune until the out 
break of war, enthusiasts had been making pro- 
posals, and, though they had reached little agree- 
ment amoiw themselves, they had succeeded in 
1010 in inductag the International Congress of 
dnembers of Coounerce at London to pass s reso- 
lution in favour of reform, and the Swiss Go^ ern 
meet to promise difdomatic action The projects 
^ve been reported from time to time m these 
olumns Smee the dose of the war, projxisals of 
w kind have been renewed, and the report of 
the Frendi committee a a useful document 
For Western world there are two calendars 
of importance exleting There is the Gregorian 
celenoftr and there is the ecclesiastical calendar, 
fQ<indh 4 on the Council of Nicea, \diich rules the 
ii$oydib\e feetivali of the Churches Hence there are 
quMe distract!' questions before the reformers 
One U to remove the conventional luni solar 
from the latter, and to fix Easter so far 
at Miwlde relative to the Gregorian calendar 
nfiiMnieris to reform die Gn^fonan calendar itself, 
" le$e draatraaUy But yet a third plan has 
popili o ^ by a Fren^ engineer, M Paul 
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Oelaporte, which consists practically in ignoring 
these questions and in using a speaal subsidiarjr 
calendar purely for the purposes of industry 
The French committee, under Gen Sebert, has 
formulated a number of resolutions which appear 
sensible and on the whole conservative This is 
perhaps natural, in view oi the peculiar French 
experience of ill considered caiend^s It supports 
the proposal to keep the variation of Easter within 
the narrowest possible limits— a week instead of 
a lunar month This view hss the assent of all 
lay opimon, and it is believed that it is no longar 
opposed by any ecclesiastical authority On this 
point agr^ment m detail should be reached 
quickly and earned into effect without delay 
Another resolution favours the substitution of toe 
Gregonan for the Julian calendari a hope which 
political events may have brought nearer to 
realisation On the general manner of reiorm 
the committee expresses itself in favour of the 
continuity of the week Ihis excludes at once 
a number of schemes the latest of which was 
proposed by M Deslandres At the same tune, it 
threatens to make the change so slight as scarcely 
to be worth making at ill But it leaves open such 
i possibility of a perpetual calendar as the 
succession of thirty-hve, twenty eight, twenty 
eight days in the month, with thirty-hve days in 
December when the date ends in o or 5 
generally and twcnty*«ight days m all other years, 
with the addition of those dates ending in twenty* 
five and seventy-five and those divtsmle bv 400 
This rule is not more complicated than the corre 
spending Gregorian rule, and the objection lies 
not so much to the variation m the length of the 
year as to the unequal months Of course, a 
symmetrical calendar is out of the question, and 
no change in the present system can offer serious 
advantage without raising some such objection 
and meeting with firm opposition tn consequence 
M Delaporte, mentioned above, is properly 
impressed witl^ the difficulty of ousting the present 
calendar, and suggests his scheme as an auxiliary, 
not as a substitute for it Strictly speaking, his 
project does not seem to be a calendar at all, 
bcciuse It lacks continuitv He takes the 
Gregornn year as he finds it, and divides it from 
the beginning into thirteen months of four weeks 
each This is the Comtist calendar without tnm- 
mings, but the one or two days at the end of the 
>eir must be provided for a part ” He furnishes 
in the report different mechanical and tabular 
modes of exhibiting the correspondence between 
his scheme or ^Cnronos' and the Gregonan 
calendar for a year He claims that the method 
of reckoning weeks continuously through the year 
has proved itself advantageous in industrial prac- 
tice It 18 very possible No doubt the advan- 
tage would be increased by uniformity of practice 
secured by agreement over a wide area But 
the ordinary diary gives for each date tlie number 
of dava elapsing from the beginmng of fbt yeari 
and if on this basis a business man canno^ mvlde 
up hts year to suit the requirements of his esUingv 
suggestions from outyude will scaro^ fnm. 
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At $tty rater 00 tcicatific lia)bdity is mifo^ined If 
he penitts «n the use of the necesserify ooequal 
calmer month when a more coovement uniform 
period might 6 e substituted The French com- 
mittee approves of M Delaporte^s ecofx>inic 
calendar tor its own special puiposes^ and recog- 
nises that It stands apart from the question of a 
civil catendar properly so called M C P 


NOTES 

pROHiNENCX has been given in the dailv papers to 
an inter\iew with Dr J O Arnold who h*s reoentiv 
resigntd from the chair of metallurgy at the Univer 
ftit^ of Shefheld relating to a new alloy toot steel the 
cutting powers of which are ilanhed to be far in 
ad\ 'ittce of those of any rapid cutting tools at present 
in the maricet The element conferring this propert^ 
11 stated to be molybdenum It was reported m the 
interview that Dr Arnold had taken out British and 
American patents but thit owing to the* veto of the 
W ir Office the Admiral^ and xSe Ministry of Muni 
tions ho was not allowed to exploit his discov<rv and 
that he was foi bidden to communicate its detiils 
except under censorship to anyone in Great Britiin 
Mcanwhil represent itives of the United States 
Goiemment were said to be conducting inquiries in 
Sheffield On Dectmber 19 it wao announce how 
<\tr ihnt Dr Arnold had received notice from the 
(joicrnment that the restnctions had been remove 1 
L ml more information is forthcoming as to the pre 
use hemu al compositi in of the steel tools in question 
It will be well to suspend judgment on the matter 
I hit rapid cutting tools can be made with molyb 
denum ns the nlloy bisis hns been known for man> 
>eaty Such tools however have hitherto been 
regarded is peculiarly sensitiNC to heat conditions 
and therefore liable to injury by Improper treatment 
This has stood in the wm of their exploitation in 
prac ticc 

Moke than ninety ^earb age alcohol was svnthesised 
from ethylene gas by Hennel Fhc gas was absorbed 
in sulphuric acud with which it combined to form 
ethal hvdrogen sulphate On distilling this with water 
alcohol whs obtained in the distillate Until recently 
the process has rmained a purely laboratory opera 
tlon During the war however mvestig Uions were 
into the pracbcabilitv of utilising for the com 
mercial production of ilcohc^ the small proportion of 
eth\lene present in the gas given off from coke 
o\ens A good deal of progress was made and the 
possibthti proved but the process was not fullv worked 
out It appears that tins has now been successfully 
accomplished In a paper read at a meeting of the 
Cleveland Institution of Engineers Middlesbrough 
Mr E Burv of the Skinningrove Iron and Steel 
Works states that practical working has given a yidd 
of 1 6 gallons of alcohol per ton of coal caHxmised 
liie best results were obtained by absorbing tiie 
ethtlene at a temoerature of 60^-80® C It is cal 
cuhited that the coal used for cokeonaking in this 
countn would vleld more than 33,000^000 gallons of 
alcohd veariv and the athvlene present In ordinary 
coal gaa^ if similarly treated, would supply a further 
37 000 060 gallons 

Wb have reoeived from the Royal Statistical Soaetv 
a cQp\ qI a petition which has htm forwarded to the 
Prmie Mithster urging the immediate apporntment of 
a Ro }^1 Commission or Select Committee to 
inquire into the existing mettkods of the ct^ection 
ind prefentation of public statistics and to report on 
the means of improvement The lack of ecHopnuuon 
BTO 2617, VOL 104J 


between the diffcreot Oepamoetita dbatj/jfd IvitH the 
preparatiM of statf^^tesy and tbe^ codseqbeht of 
cotocdlnMloA betweeh their pulilioatiQok, mSSvPH 
though thMo are In many reepdete, and (be abeei^ 
of any sufficimt mfoitnattoo on poiata that ara mw 
of the first importanoe (eg inooihee, and 

home production), arc eo notoripiis that eoma adto 
in the direction indicated Is BMot urgently called for 
Adequate mlormatioa Is the voiy baidiTof r^t refonn, 
but In scarcely any case is it forthcoming peti- 
tion received the niost widespread nnpdrt from 
members of both Houses, from Mrned sodetias, from 
county and municipal authontits, and from those 
intereined in social questions and the use of etatisttea 
generally — support which will, we hope secure its 
acceptance 

The Electricity Supplv Bill has had many vicissi 
tudes m its passage through Parliament In Its final/ 
form it elicitra little opposition, if no great enthusiasm I 
The api>ointment of Commissioners is universally wel 
corned They can do much to co«ordlnate the working 
of new schemes and can effect great economies 
b% standardisation They will erect one or two super- 
«<tations which will effect an economy of fuel Ihev 
will probably also use a certain number of internal 
combustion engines which theoreticallv at least have 
1 higher economy than steam turbines 1 he appoint 
inent of district boards with powers of compiusor\ 
purchase, was strongl) opposed bv the electric supplv 
companits mainly on the ground that it was a breach 
of the Parliamentarv bargain made in 1888 It was 
pointed out that electric supply was initiated by 
private enterprise ind that many of the pioneer com 
panics had an anxious and unremunerative time in 
their early days To lake away the opportunity thev 
had of bettering their ffnanaal position in the ftw 
t«m lining vears of their toncesbion wa« not lust M 
The Grovemment influenced by the strong opposition 
to the suggested district boards md possibly also b^ 
the approach of the end of the session dropped all 
I the contentious proposals There is now a golden 
oi^XMrtunitv for the companies, both private and mum 
ci{wl to enter into combination as joint electnat\ 
authorities for themselves and it would be good 
policy for them to make a move m this direction but 
at present we see no signs of such a movement The 
pro^als for district boards which were all thoroughh 
discussed m Committee will doubtkss be revived 
either in this or in a future Parliament 

The report of the Counal of British Ophthalmo- 
logists on the desirability of a special qualiAcadon In 
opnthalmology presents a strong and well-oonsidered 
case The qualifications required bv the principal 
hospitals of candidates for the post of optithalodc 
8urgeon--usually the fellowship of the CoUega of 
Surgeons of Enj^apd Edinburgh or Ireland— turnisli 
no evidence of wraal knowledge of cmhthahnology 
The council concludes that there should be a ^kedat 
examination for those who propose to devote them 
oelves to this brandi of medicine mid that owing to 
the importance of a sound knowledge of the geoeral 
prinaples of surgery pathdogy, etc , this examinstion 
should form part of the exasmnatioo I6r a hMer 
degree or diploma sudi astheMS orPllCS 
rather than diat it should be a special exattimadon 
to ophthalmology alone The ootthcil rightly lays 
stress upon an exhaustive curricalum, uidadlng 
anatomy, pathology, optkr, systematic and tIMcm 
ophthauiKdogv nnd operative surgery The Ckamdl 
of BrMiBh Oj^thalmotogifts 11 dding exosttei* whmIc 
I n striving to improve the teachin|p and praedee oP 
o^ithalmology It haw alfea4y reported upc^ th< 
teaduag of dieaa s^tes to undergraduates^ 
lighting of test ^1, and other mattsrt It dhals; 
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tf HMdlone whtdk art not catered lor 
tff the wMtfy tiiedicat tocictiM, but are of great 
iHtpoMiiot to vtedical mm tn their relatibathtp 
tp tke Mtfal public It it enehieatW desirable that 
ib> tiuefli t nt e aa oifd t which the council has set should 
he mbwoff tf omr branches of medictne 


Tw last da| of tUs year marks the bicentenar} of 
the death of John Flamatetd, first Astronomer Kmal 
ol Eof^eud, and the stetoor of the parish of Burstua 
Snrsdyf whart he se buned« uncommetnocated we 
undentaadt hy aiw* monument Flamsteed was bom 
four veers aftiw Newtoiv and was a native of Derb\ 
sUfie> beujig the too of a well to^Lo maluter Though 
printed hv Uloess from attending a university ht 
was devoted to mathematical studies* and in 1671 
sent a paper to the Royal Society Three vears lattr 
he published hts Ephemerides a copy of wluch being 
wemted to Charles 11 by Sir Jonas Moort ltd to 
Fbunsteed beiM appointed on March 4 1675 
Astronomical Observer’ at a salary of tool ptr 
annum his duty being forthwith to appl> himself 
with the most exact care and diUgence to the rectify 
mg the tables of the motiona of me heavens and the 
places of the fixed stars so as to find out the so much 
desired longitude of places (or the perfecting tht ut 
of navigation The observatory at Oreenwich con 
•tructed partly of bnck from old Tilbun Fori ind 
of umber and lead from th* lowtr of I ondtw w is 
designed by Wren and built at a roiit of ^2 I th 
money being derived from the sale of spoilt gun 
ponder The struggles and disputes the dog^d p<r 
severance and the memorable achievements m b lain 
steed have their place tn the history of astre nomv 
but It mav safely be said thil never has king or 
Government made a better investment than when 
Greepwteh ^as built and Flamsteed made pissing rich 
on ioo2 a year 


Ar the general meeting of the Xsbocntion of 
Economic Biologists on Etecember 10 and 11 more 
than seventy new member*i were proposed and Sii 
David Pram was elected oresident for the forthcoming 
year Exhibits were made bv Messrs h Bo\\k\ 
E. E Green \ D Cotton and \\ B Britrlix 
Papers were read bv Mr W F Bewlcy on Slecpv 
Disease, or Wilt of iTomato Mr W E Hilev on \ 
New Instrument for Measurmg the Light Intensity in 
Woods and Mr F R Petheibndge on The I ift 
history of the ^rawberrv Tortnx Acaila conianana ^ 
December 11 was devoted to 1 symposium on The 
Integratioa of Mycdogu^al Research with Pmctice in 
Agriculture Horticulture* and Forestry Sir Daniel 
rain discussed the administrative problems involved 
and the organisation which the Board of Agriculture 
proposes m this connection The training of mvesu 
gators was treated ^ Prof V H Blackmin The 
special needs and difficulties of agnculture were dealt 
Wlrib fw Dr E J Russell* of horUculture bv Mr 
P J Chittenden, and of forestry bv Prof U Somer 
vMls Sir Plrain discussed the part which the 

newiv foroaed imperial Bureau of Mvcolojo- will play 
Ui Itnking investigator with the practical man 
The fneettog was presided over bv Prof F Ke^h 
add In the dls^tsnoq following the pnncipal speakers 
a targe ountbfr of members took part The svm 
poSiunt was of great value in coordinaung mam 
Avergant of thought and there ran be little 
dPMbt ihMt Aa more frequent adoption of this method 
4t joientilte insetmga would he conducive to that svn 
fbests which is so great a desideratum m all natural 
sclenfe 


Aif Interesttiig and valuable gift which has mo^ 
thpn ft lS6ad biterest tmb fust Seen received bv tht 
Pfritidtitfl Ihmftttttlmt TWs ts the fine vase presented 
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to ^ Wdham Snow Uarrn ib 1845 by the Bmpsffts 
Nich^ 1 of Rmu. Hanru* wno was bm 


in PlymoMth and educated at tiie Gsamattr Sebeoi 
there, was trained ns a doctor in Ednibiir^i^ and (or 
Bt ttm practised in hit native town After Ida mas 
nage m 1894, bowevcv, he abandoned ftm p r ofcs doft 
to devote himself to the study of electnetty Proot 
iSiq onwards hs was a. frequent kettm at the 
mouth Institutson, where tn liza bta subject was 'The 
Application of Fixed Conductors to Ships ** Masui ’* Im 
i8j 7 the Lord High Admiral— afterworas William IV 
- while on a tour of inspection to the dodeyardb 
vasited the institution andT with ooine naval officers 
witnessed Hams s experiments Two years later a 
Royal Soaety committee under Davy reported fhvour 
ably on the proposals but it was not until tgjp, 
wh^ the matter was referred to another committee, 
that Hams a new conductors were introduced ihto 
the British Naw although the Russian Navy was 
lireadt usmg them The Coplev medal bad been 
given to Hams in i8a^ and other honours followed 
He was awarded a Civil List pension in 1841, the 
Emperor of Russia gave him a valuable nng and the 
vase in 184s two voam later he was knitted and 
the Govetnment afterwards made him a grant of 
^oool He died m the hou«»e ovcrlod mg the Hoe in 
186* ind his name is inhcnbcU on nm of the panels 
in the Plymouth Luildhall Hams s fixed conductors 
r plarvd the temporary conductois intioduccd by 
\\ ilson in 1769 md kd to 1 greit diminution in the 
levs )f ships through lightning Hih scientific Work 
md his improvements arc a notable instance of the 
benefits confened upon thi community by locil 
srunt^lit socictits and no finer place for tbv j-re 
servation of the beautiful vasf presented to Hams 
(ould be found than the institution whiih saw the 
birth of his distov cries 


It is announced in ^rien c that Dr Frank 
SchU singer director of the Allegheny Observatory of 
the Iniverbitv of Pittsburgh has been fleeted director 
of the \alc Observitorv 

I HI Phvsicil and Optical Soticties annual 
exhibition to be held on Wednckdav and Thursday 
J inuarv 7 and 8 1^0 at the Impcrral College of 

Scume South Kensington will be open both m the 
ifternoon (from a to 6 p m ) md in the evening (from 
- to 10 pm) Prof F J Cheshire will give a dis. 

course on Some Polansation Fxpenfnents at S^in 
on Januan 7 and at 4 p m m January 8, and Prof 
A O Ranktne will give a discourse on The Use of 
Light in thv Iransnussion md Reproduction of 
Speech at 4 p m on Januorv md at 8 p m on 
Januarv 8 Aomission in all cases will be bv tidcet 
onh obtainable 1^ members of various societies 
through the secreUnes Others interested should 
applv direct to the Secretary of the Physical Soaetv, 
National Physical Laboratorv Tftddington, S W 

Tub weathLf of the past auCunm wot so abnormal 
that a few facU concerning it are worth recording 
At Greenwich for the wdiofe autumn the mean tem- 
perature wa^i 47/^ which is 30® below the norm*! 
There are only three autumns in the last hundred 
vears with lower means— 46*8® in iSm 474® In 1840 
and 47 0* m 1887 The autumn rainfall was 3^3 m , 
uhich w 49 per <«"* of 

been only two eutumnt la the laet hundred y«m 
with « •mailer i«infitt~i854 with a 84 in « and iCjS 
withaSom October was the drleat moaUKif Aeym 
with the exception of Mar whenas It m uonMSif 
the wetteet of the Iwefre mondM VMmt Octiik> 
her >6 to November 16 indunre twenl^K^wo day% 
the maximum temperature at Graaawwh a*aa 
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below jo^t fnMa NW^ber xo-16, oqotA 4 i^ 
it wtt oelow 40^^ Ttee hat boen tio tjimUatly Um 
period without a tatvaretitre of at the-ooiteepoo^ 
iiui time pf year ^uAng the latt teneniy^e^ yaart# 
Thu coW period wm due to aa abnormal fSkrioutioil 
of atmoipiiiria pretaure, the barometef being Ugh 
over Icdlatid am the oeighbourbood, wfaHtt it wae 
low 00 the eoudiNaatt and aouth of England} causing 
a steady drift of cold norttweast and east winds over 
the Brideh IdeiL * 

*lK the Journal of the Bihar end Orissa Research 
Society for S ep t em ber last Mr. M. H. Shastrl dis- 
cusses the contribudoDs of l^gal to Hindu civiUsa« 
tloa. In the reUglout nbere western Bengal was the 
scene of Origin of Buddhism and Jainl^ It was 
the aborigines of Bengal who taught the Vedk Aryans 
how to tame the elephant and to manufacture silk 
and cotton cloth. It uas from tbt local perfoisnances 
of myste^ plays that the Indian theatre was founded 
In B^gal. Tm writer's views in some instances may 
be open to comment* but the article is an interesting 
Contribution to Indian history. 

Wa have received the annual report of Uvlngstone 
Cottage for the year 19x8*19. The college gives train- 
ing in elementi^ medicinei surgery, and nygicne to 
numonaries going to splmes of work abroad far. 
from medical aid. During the war the college was* 
transformed into an auxiliary homltal, but has now 
resumed its proper woric. The fm of snidents do 
not suffice to cover expenses, the deficit being met 
by donations, and further donations to the 
funds are ur^ntly needed. 

In the Quoft^tly Journal of Xuportmonlal Phyw^ 
logy (yol. xil., No. 3) Sir E. Sharpey Schafer shows 
that m fatal result of section of both vagus nerveii 
is due not to pneumonia, resulting from absence of 
sensation in the parts stalled by these nerves and 
lack of protection from foreign matter entering the 
lungs, but to paralysis of certain muscles of the 
lar;3^, leadlflg to obstruction of the glottis and slow 
asphyxiia. If this obstruction it prevented, animals 
liw Indefinitely with scarce^ any abnormal symptoms. 
In w sbme journal Prof, Halliburton points out that 
ths waves In the blood-pressute seen during asphwia 
are mnetiy designated as “Traube" waves. Those 
delFcriDed by Sr, Mayer ere of a different nature, and 
being artificial have no physiological signlficanoe. 

Thb Veiertnary Review for November (vol. iii,, 
Np. 4) provides a valuable sununary of literature on 
cu|rr«nt veterinary science and practice. Among the 
reviews w one pvlng a full tinmi of the methods 
cfpplpyed in the examination of milk at the Inter- 
coxAmunal Laboratory at Brussels, with details of the 
method of scoring. A maximum of 150 points is 
given for all kinds of rnlDc, and samples of sterilised 
and paStetiiised milk must dUain not fewer than 
ISO poinU; aseptic raw milk, 115 points; and ordinary 
tniik, xoo points. The moring is based upon number 
of biijiptaria present, catalase mt, reduction test, fer« 
moitiation test, mictosoopic characters of films, and 
kind baegfria present. 

Tna Thomas Vkaty lecture Ori "•'Hie Surgical Tradl* 
tion " was fhdivered m tiie Colitge 3 t Surgeons 
of EffjBa^Km December 3 by Sir Twidy. In 
idffi Nr. Saward Arrl*, and in xfe Mr. John Gale, 
gave #uAa 4 f mofiey to the Compmi^ of BoAeto and 
Surgeons Mr the purpose of ketureshipe. Irt 1745, on 
lhp ffisstikitikm of the uhlon between ths Barbers and 
the Surgeovis. these funds became vetted in the 
Surgeons, and aflerwatds Ui the Royid CoUdjm of 
Surieeoofv "Arris wi lectures 
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ddtmed ev^ iliKak >810. B«|f In fhl 

tiM fltelMrtf ^ 

RoM CoIWm of fiwnMMMr to pB f |<« ih iote ' 
of ThianM vRfliy, MMttat of (be Berber** CoaqieiQ' 
In X5,o,’ end the vomer BModetbM between » 
Barber* and the Suiyeone. Sir lofw T#*(id^ adia w 
a paeHireeldent • of the Ro(,al ColI,fe of 5 ai|^a 
aao a peet-iaaeter of tin EwrfaerV’ GomMH 4 ^ t*" 
viewed Uw life of Vteary, who wae Seneoat-SiufeBii 
to Henry VIIL, Rdward VI.. Macy, 
and aleo retMent eursical gvrardqp to St BartholOo 
mew'a Homltal. Sir John Tweedy then eurvoyed tdw 
progress Of surgery sont the period of and 

GfMce, dealing in suocesdoii wlm the dmee of Cdsus 
and Gtden, the Arabian wrttera, I^tabane aOd Am. 
bnAse l^e, condudlng with a notice Of Dr. J. F. D. 
JoriM, who lUaoovereid the true prindiflee thr 
ture of arteries In 1805. 

Some very Interretlng notes on die mlomtlon of 
biids over the Medterranean Sea. by Mr. C. Suffem. 
appear in Brituk Birds for Deewnber. The author 
holds that there are at least three main routes of 
migration, apart from the Gibraltar line. One of 
these runs from Cape Bon to SardUnia, Cordc*. and 
the Riviera. Another from Egypt to Crete and Greece. 
The third seems to run from Africa to Malta, Sicily, 
and Italy. 

Me. M. \. C. Hnnoi., in the Scottish Nahtnlut 
for NovemberbDecember, dewdbes a new ipedet of 
ftetd^pouse from Fouta. thus adding another to the 
list of insular form* whldi have )>een broa|^t to IhAt 
bv an Intensive study of these northern islet*. The 
Foula field-mouse (dpodsimtt fndsHnentis dHileo>.K>ne 
of the Apodemus sjAvoUcut group-.-OKMt nearly resem- 
bits thr field-mouse of Fair Isle, frdm which it dUIers 
in its smaller size and consificutmslv larger fret. Very 
carefully prt^iared taUes of external and IntenMl 
measurements enable an exact comparison to be made 
« ith other British species of the sfhuUteus group. 

Thb toi8 Report of the Agricultural and Hoitleul- 
tural Research Station, Long Ashton, Bristol, states 
tiiat, as is the cate with all sudi stations, the normal 
work hat been considerably interrupted owmg to war 
conditions, and its place has been taken bv wohnloel 
end advisory work, at well as by some few instruction 
courses for oflloert. This outside Work included in- 
vestigatlons into the utilisation of dder.frujt by the 
jam trade and for other purpoaes, mlscellaneotu-cx. 
periments in connection with fruit and vegetable pre- 
servatlon, and an extensive series of expmmenS* on 
potato.spraying for the prevention <d potato dtseam. 
The last-nsunwa eimriments indude inveeti^tfon* lam 
the uaeof Burgundy mixture and of othercopper sprays* 
and discuss what p roportion* of soda and oop^. 
tulffiiate are most advantageous in the forpicr mix- 
ture. The normal experimentd wortt wkh cider for 
the season ipty-tfi had to be reduced eDQsiderably'* 
>and the vadsttes tested were tiiOM wMdi had beM 
examined in former years. Thetridordiardifldrdllerl''’ 
produdfoo bnvs tifoeived ratfier seant atteam, thetuft 
some new orchards havs bean added- <|tbar ‘yeffi 
Includes the study of “reversion''’ and melitaittsijfo 
“Mg bud ** in Made currants; the p re m r dn g valifolM 
vartbue sMom and esaentiai oils; the Influence of 
eoribenttdncii of sugar sdulitm* tipoti dw jpfOiidlii'bf 
microorganisms i M wdt «t a forge amfoint of ^ 
visorv wo« and several spaciat InveetigagoAS witim 
aroes out M It. ^ '' 

Soin faifjrovs ments oa bis wslUtaowmcfossiflcatlMl 
of climates are proposed by M. W.'flfopMn, A dfod*. 
mery of Ms euggedfoQSr drPi^t h'm$^ 
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jiat S^tnUtt for October 15. The 
tropical or aona fvi^^a 


or aima and 

aWW MiOfOtftafftugua These are based on 

oMiMttMloh* of tensperatiire T^o other divisions 
art Jilaofd on the same level one embranng hot 
4 fa^||ti 094 the other cold deserts but in their case 
amount of preomtation is an important determining 
(MIBIr Subdividing these zones M Koppen bnds 
sMm iMtiCipat dimates which he names ah follows 
(f) tnjpical forests, (a) savannas (3) steppes (4) 
deitartii (5) temperate with drv winter ( 6 ) temperate 
adth dry summer (7) temperate humid (8) cold with 
wet winter (9) cold with dr\ winter (10) tundrn 
and (11) perpetual ice In addition to these ma n 
^Imates H Koppen recognises a large number of 
Sdoondary and transition climates With the help of 
these Hits he gives two or three referenci, letters to 
eveiy cHtpato on the globe We feather from the 
siAn^ry he distinguishes some fift different 
dtmates Thus the dlmgte of Brisbane is indexed as 
C/a, which destgaates a warm temperate climate with 
rainfatl at all seasons and the mean of the warmest 
month not above C Cairo is indexed BWh 
which means an and climate of th deseit type with 
a mean annual temperature above tS^ C 

In a paper read before the I ondon Mathematiil 
Soae^ in 1903 Sir Joseph Larmor showed that whin 
the dmuthance oropagated into a medium is deter 
mined by considering each elemc nt of an idvanc ng 
wave«front to lonstttute a source of disturbance as 
HuVgens did two centuries ago the problem of 
ftnmng the strenf^s of these sourtes v^as indebnte 
from an pnalyticai point of view M nv distnbutions 
could be foui^ over the wa\e front vhiih would g \r 
the same total effect In a further pnp r r nd before 
i the society on November 13 Sir Joseph shows thit 
although anal>ticalfy the problem is indefinite 
phyticSny one specification oniv is permissible 

In the Biochemical Journal fo Novemb r 1 of 
W D Halliburton and Messrs J C Di immcnd nd 
H K Oannan desenbe some experiments made u 
ascertain the food value if anv of the s>nthetiu pro- 
duct prepared from olive oil and mannitol b\ I pworth 
and Pearson fhe synthetic oil possessed n taste nd 
odour recalhng those of olive oil but somewhat less 
pleasant, insuSuent oil was at hand to make expers 
ments on the higher animals so rats w r employe 1 
In the work d&iwbed From the results 1 1 d 

Halliburton Drutpmond and Cannan conclude that 
^xnanmtol olive oil tu utilised bv the amm il or^ msm 
pracdcally to the same extent as olive oil tstlf and 
no toxic aettoa was observed to follow its proloig d 
SfiniibiUtratiQn to rats 

tf A p HO K T account of the methods used m Trsnee at 
iha present tifue for die production of radium bn m d 
ted otbv radicMictive substances is given bv M 
l)teenltroux In Im Satura for November i Pitchblende 
h^JoaddkhathsjHbeingnoloni^^ theindus 

to ^ dbpeident on camoute from Colorado autunite 
matl Portugal and cermn rare earth minerals from 
StadrtaiCSr Tlutae oonthm fewer than 15 and in some 
ha#s more dtei 4> imlHgrams of active material 
w ton The first operation consists m the separation 
tfl th* hnriUffl, and this process Is a long and costh 
rtdboictlv* fnattrials are separated with 
IkaH^ ihd the second operation is the separa 
Lw tha two from ench other This i* done bv 
mpt orstataUisa^ ,a tedious but certain process 
as a rule, 50a successive crystallisa 
U tliSLipatOriaL Ffnam, one of the tubes used 
Iiedl^^<nnta9tliif u4 nil«»gijni» of radium 
jf lA i wae ^ from la to^ of the ore 3 tone of 
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hydn^Ionc W 1 ton of awlidiurtc acid, 5 ton* 
01 carbonate of soda and lo tons of coal The tmisofit 
gwt tn France of the hydrated bromide of radlutn, 
RaBra,3HtO is 500 francs per milligram 

Hitherto it has been stated in the literature that 
chloropicrin can be distilled unchanged at ordmary 
pressure Messrs J A Gardner and F W Pox have 
observed however (Toumal of the Chemical So i*ty 
for October) that when the pure anhydrous substance 
is distilled at almotiphenc pressure a small amount 
of a \ello\vish red gas resembling diluted nitrous 
fumes IS invariably produced ana can be seen in 
the atmosphere of the condenser and receiver Tliese 
authors show that this is due to a slow decomposi* 
tun of the boiling chloropicnn into carbonvl md 
nitrosyl chlondes according to the equation 
CCl, NO,»COCI,+NOCl 

If 200 c c of the substance are boiled gently the 
rate of decomposition is approximatelv a c c per 
dav This observation will account for the divergence 
between statements made on the physiological activity 
of chloropicnn 1 urther the experiments of Frank 
land Challenger and Nicholls showing that under 
some conditions chloropicrin is quantitatively reduced 
to mothvlamine and under others to ammonia would 
be explained bv the r duction in the first rase of 
hloropicnn per se and in the second of its decom 
posit on products In some reactions chloropicrin 
seems to act as a nitro compound e g it con be sub 
stitutcd for nitrobenzene in Skraup s method of pie- 
panng quinoline whilst in othois the results can 
be expl lined as due to the cirbonvl and mtrosyl 
chloriocs 

Fur latevt catalogue of second hind books of 
Messrs W Heffer and Sons Ltd , Cambndge (No 
184) comprises a number of worlu on historv and 
economi s from the library of the late Rev Dr W 
Cl in igham also bool s on architectun; and archseo^ 
logv and old travels to the East 

Mr Frwcis Fdwards 83 High Street Marvlcbone 
W I has jist ciriul ted a Catalogue (\o 3)6) of 

iut( graph lettirs historical documents and manu 
scripts Manv of the letters are the woil of ex 
plcrers md men of science The sectun devoted to 
manus r pts centans several items of greit historical 
value 

\monc forthcoming Iwxk^ of science we notice the 
follow ng — A Pelt Industry Reference Book the 
1 te F 1 Gissing {Charles Cnfpn and Co lid) 

The I ife and Invent ons of Sir Hiram S Maxim 
P r Mottelay (/obn / anr) Military Psvchiatry in 
Peice and War Dr C S Read K f cuts and 
Co ltd) The I f and T-etters of Silvanus Phillips 
1 hompson F R S j me S and Helen G Thonrra 
son (T Ftshcr Unutn ltd) and The life of Sir 
William White K C B F R S F Manning {John 
Murray) 

K reference to our notice of the Daih Telegraph 
Victon Atlas (November p 276) Messrs Geo- 

Lraphia J td take exception to the remark that *^a 
mistake is made in the area of the Slesvig plebtadte * 
Ihs criticism which had reference to mo course of 
the frontier of that area was based on the abstract 
of the Treaty of Versailles published in Treatv Sene*, 
No 4 and Our reviewer wistios to oxamlfie ttioGermtA 
large scale maps of Slesvig before accepting the 
boundary shown bv Messrs GeograpMa Ltd Mean- 
while we regret li his reading of the text and mm 
of the abstract gave a wrong tmoressloir of the 
arcuraev of the Daily Tthgra^ Atlas 
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BA«NAiiDt PnoTOuMonoN STAR —It ««» abowo 
in Mon Sot for Novemlwr, t^6 that thhi «Ur vm 
obterv*^ by Lamont at Munich tn 1843 Ung 
Mwu ^S!>40 Fuftber oonfinnatioa of thn ii riven 
by K. Grap ia 4<l Nath (4^ 1^ 5007) Ha has 
aurv^ad the, raewn with the 60 eat. refractor at 
Bacgadarf and wea viaual magoitudea on the Har 
vard acale» ana colour on tlw Oadwfl acala of 
twenty a>^ atara in the regton The Barnard atar 
la Of mag 9-32and colour 3 4 being the reddeat atar 
in the firid There are nineteen individual menauret 
oC ita magnitude ranguig from 9>aa to 960 but they 
are not grouped in * manner auggeadng variability 
The magmtude of the atar Mun (3) 6966 which 
Bauachinger obaerved 10 1886 in an unauccasaful 
aearch for Mun (i) 15040^ le 10 79 and colour 30 
Ita proper motion la small and ft must have been 
extremely near the Barnard star in 1843 As there 
was some doubt whether the star B D +4° 3561 was 
the Barnard star or Mun (2) 6966 Prof Kustner has 
reexamined the original zones at Bonn uith the 
following, inte esti ig result Zone 463 was observed 
on 1834 May 30 the air being very clear The fol 
towing tw stark were recorded in the region — 

U«c t&5so K D«d 1S550 

(?) JS «7S0 438 +^65 

(b) Oa 1750443 +4 >79 

Zone 4''2 uas obeervtd on 1854 July 34 the air again 
being dear on this night i single object vias 
reconlcd in the pUci thus — 

(0 93 >7 504*9 +4173 

In editing the B D it was assumed thit objects (a) 
and (c) were the same and their mean was taken as 
the positioa of +4® ^561 while object (b) was omitted 
as insuficiently observed However making use of 
our later knowledge t n fmrly certa n that (a) 1^ 
Mun (j) 6966 (b) i& the Barnard star while (e) is 
probably the two objects observed as one (the tele 
scope was small and th( magnifying power low) 
Tins would account for the greater brightness record^ 
on Jvly 24 which is unquestionably too high for 
Mun (2) 6q/66 In view of these facts the two stars 
must divide the claim to die title B O +4^3561 but 
another earlv observation of the Barnard star (18*54 
Mav 30) has been established with tolerable certainty 
Mr Graff estimates the diameter of the Barnard 
star as i/ao of the suos, or half that of Jupiter 
This « based on its absolute magnitude and an esti 
mate o£ its surface brightness from the character of 
the sgectrum It seems however unlikely diat so 
small a body could ever attain the temperature neces 
sary for a sun like state Prof Eddington considered 
that a mass 1/8 of the sun was the migimum for Ab 
attaining of a mm like condition If we assume a 
dcasitv tight times the suns or twice diet of the 
earth this would give a diameter x/4 of the sun s It 
seems uidikelv that the actual value is less than this 
Tka Gskat £k>iAii Phoutnencs or Last May — 
Several veproductione of the photognmhs of this 
object tsJeen b\ the eclipse expemtiont have recendv 
appeared (Observaiory November and the Brftiih 
\shKmQcnica1 Associatton s Journal Oc^dber) The 
Moodily Notices for June contained soma phomgra^ 
taken widi die Cambridge apectrobetiograph The 
Astrophy»tcai /snrnol for Detail j^ves some beauti 
fu? imotograpns taken at short intervals with the 
YMees 40-in refractor The drst photogra^ was 
taiken at ih lym GMT about midwav between 
thb Sobfal and Ptsnet^ pittures Tile prominence 
then formed a meat arch extending from -4s® fb +6® 
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in latitude, and 45' hi^ U wba rlimg bwi 

x|h later it bad brokea away ni •ermmak 
oohamis Succassiva plnfos absw jdia* Iba risUig co»r 
tiiuied steadily, and at 7k 57m. O M T Its 
was i/. or more than a acim raditt& It rata mm 
SOD ooQ km to 760 000 JkiOv ki 6h 4001 Mr 
shed also secursd man) photographs of die object at 
Kodaikanal but the lon^tude of Yerifiea was more 
favourable fer securing its most dnunatugstage The* 
prominence had been ui existnooe stnoa Mardi. bid on 
the echpse day it suddenlv changed from the ^biesDent 
to the erupnve t\pe The Yericcs observers dsrset 
attention to a claw like marking at the base of one 
of the cohimcis from whtdt theA bfer that tMs base 
was exacd\ on the tun s Umb 


4TOAf/C DISISTEGRATION AND HEAT 
ENERGY 

S IR OLIVER LCHDGE in the Trueman Wood 
lecture to the Roval Societv of Arts referred to. 
last week asked whether 'itomic nner^ may not 
alreadv be being unconscioush utilised ^nte recognl 
tion of radio-acnvity as a pre cess of natural transmuta 
tion in which a large and previously unknown storeof 
energ associated with the itomic structure is released 
11 the disintegration of the atom and its change into 
totalU different kinds of atoms dntes^ of course from 
the eirU ve'irs of the centur> The natural conclusion 
lb that befoie this energy con be rendered available 
artifiLial tranbmutation must be possible 'uid that this 
trmsmutation cert'unh does not occui in any other 
ease than in that of the radio elements and then only 
spontan ousK ind m a manner not to be altered bv 
artificiil means 

Sir Ol ver Lodge appears however to think that 
internal atom c eneig\ nun be being alreadv unoon 
suousK made use of and cites two possible taacs 
Thf first lb vision Ihe retina is suppose to contain a 
substance the ato ns of which ate capable of accumu 
lating few million inpulses of asthet waves of 
Iiminous frequenc\ This causes the atom to eject 
one or more electrons ind it Js these electrons rather 
than the original light waves w hich stmtulate the 
nerve endmgs F\en accepting this as an interesting 
and suggestive new photoelectric theory of vision 
which accounts satisfactorlh for the extreme sensitive 
ness cf the evt the energv involved is surely the 
energv of the exciting ridiation rather than internal 
atomic eneigv Photo-electi ic effecU m general are 
not tupposeir to be different from or more fundanwntaT 
in character than other electro-chemical effects 
In the othci examole it is the energy of the electrons 
emitted bv an incandescent wire which is in questtm 
It IS possible to welcome and reco^se the very great 
advance which the use of this fgwnomenon bv meant of 
the thermionic valve has achieved tn w ireleM telegraphy 
and telephony wntbout accepting the view that any 
new form of energv is utiheeq The emtsmtt of eteo* 
tronsH indeed desenbed as anafogous to evapora* 
tioo of molecules from a surface the velodtlea bmg 
distributed in accordanqe with Maxw^ law for a 
monatomic gas U would seem mfBwnt to aserfoo 
the energv of the electrons to heat energy at mat 
until it If ptoved foat tt is not to danved Tbdnnofe 
tatter^a\ interpretation of meav of the chaagto 
studied bv tiie diemist and electro.2Mdst to tei^ 
of the electron doto not alter their character, whtdi Jr 
well understood bv cfaetfiiats not to be of tlM type 
thev wtotid regard as transmutatipiMil or to foyoUW 
the kW of energy disclosed bv 
indeed anv other kind than what haff bean fatpB U i i ; kr* 
chemical etecho-dhemind^ and physical^ changes 
these subjects begair to be atodied 
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THS BRITISH ASSOCIATION AT 
BOURNEMOUTH. 

SECTION M. 

AORICtJLTURB. 

AodMM (Abridged) by Proj'. W, Soiibr. 
T viLLBi D.SC., President op ihb Section. 

Ddrxnq the past four yeare— or since the plouRhinR 
>r^mme be^ to take fhape— grassland has been 
OcncUlly cold-shouldered in no smalt degree. The 
CRiiee was obvious and the reasons were good. The 
result of comtmlsory and vohintaiy ploughit^ ha* been 
that, whereas In 1914 the tout area in Great Bntain 
imder temporarv and permanent grass (hay and pas- 
ture) wa» practically 21,500^000 acres, it ^as barely 
X9, 500,000 acres in 1918, u reduction, namely, of al^t 
2fOoo,0O0 acres. During the Name period the arable 
area, other than temporary grass, increabed from about 
xo»50o,ooo acres to 12,500,000 acres. in Ireland 
dutbg these years the area under grass (peimancnt 
and temporary) fell from about i2,5cx>,uoo acres to 
lesN than 11,250,000 acres. The United Kingdom at 
the present time comprises about 30,500,000 acres of 
permanent and temporar\ grass and 15,500,000 acres 
of land under crops otlier than grass and c lover 
This is over and abo\e some ib,ooo,(xx> acres of 
mountain land used foi grazing. 

A considerable proportion of the gmss-land of this 
country is of so high a quaUt\ that anv impro\cment, 
and cerlainly any economic improvement, i<i hard of 
accomplishment. ' Satisfactory as arc the high-class 
pastures of this country, it bv no means follows that 
there is nothing more to learn about them It is 
often very difficult to determine the factor or factois 
that go to the making of high -class pastures Such 
pastures are to be found on most of the geological 
formations of this country ; they are met w ith north, 
south, east, and west; and even altitude, within the 
limit of at least 700 ft., seems to have little effect. 
An immense amount of attention has been given to 
the botanical composition of the herbf^c of the more 
famous of the pastures of Britain. Tlic result that 
emerges most conspicuously from these researches is 
that one may have a dozen pastures which are 
about equal In feeding value and yet may vary 
widely in respect of botanical composition Thus 
Fregm found that in the case of forty -eight English 
and ei^t Irish pastures, eacli of which w-as the 
“bcst’Mn the district selected, the Graminca? might 
be as low as ii per cent, and as high as 100 per 
cent. ; Leguminossa might be entirely absent or as 
as 38 per cent. ; while of miscellaneous herbage, 
most of which would be designated as “ weeds,’* there 
mlj^t bo none or up to ^ per cent. As regards 
inoMdual genera and species, Fream found, for 
tnstsmoe, that Agrostis was almost always present, 
and on five ocemons was the most abundant plant; 
adktte Molcus fefiolus gave an almost identical result. 
By a different metiiod Carruthers arrived at a very 
^nttar conclusion. The latter also found that 
Hsadsum praUmt was the most abundant species on 
what is pethaps the finest grazing in England, 
namdy, FAwtett Hams, near the mouth of the 
Parret, In Somerset. This Investigator even found 
oa OM of the famous ancient pastuw of Eng- 
lOlia** tisa predonunant grasses were Fionn and 
^aasof^, fAd In this conn^on makes the blowing 
romarit. to this field the haswwk-grass. which made 
op JT birg^ proportion of tho pasture, was freely eaten, 
Mid were ki good condition.” 

‘b .HwTand Russell^ tovestlgariofis Agrostis and 
dptras ot^t on occaiioo^each exceed ao per cent, | 
If thdt ” whettver Holcus lanatu^ occurs 
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it is more abundant on the fatting fitlds*” Evm 
mlsoellaneous herbage could bulk more than an per 
on a pasture so good that it could fatten five 
flocks on four acres without cake. Armstrong 
found in a field representative of **the richest type 
of M grazing land found in the Market Harbo^ugh 
district ’* that, amongst grasses, Poa annua came 
se<^d (123 per cent.) in pdnt of abundance. There 
will be general agreement that four of jt^ grasses 
just mentioned, hiorin, Yorkshire Fog, Squirrel Tail, 
and Hassock, are accounted “bad,*^ and yet It is 
hard to ajfiply t^s ti*rm to plants which are the most 
abundant constituents of some of the finest pastures 
in England. While there is much that is disconcert* 
ing in these investigations, bomc facts do emerge with 
satisfactory consistency (i) 'I hat the great majbrity 
of hlgh-ciaas pastures contain a largo proportion of 
perennial ryegrass and white clover; (2) that crested 
dogsuU IS almost always present, though rarely pre- 
dominant; \3) that meadow fescue is practically 
negligible; and {4) that of the two Poab, pratensu 
and irmalts, the toimer is very rare, while the latter 
U very common 

The obvioub deduction to be drawn from these 
investigations in that the quality of a permanent pas- 
ture IS only in a minor degree determinetl b\ the 
relative abundance of iU constituent plant««, 61, in 
the words of Hall and Rusbell, can only con- 

clude that the feeding value of a punture is largely 
independent of the lloral type.” Factors of much 
greater weight are depth and physical character of 
the sod, soil moisture and temperature, density of the 
herbage, and the natural or induced composition of 
the soil as regards plant- food, and especialh in 
respect of phosphoric aend 

It seems that tho lesson that may be learned from 
a study of the old pastures of England is that we 
need not include in a seeds mixture for permanent 
puryjoses plants which never bulk to any considerable 
extent in old grass-land, but that we should inclpdc 
all those which arc usually naturnllv abundant. 
Take, as an illustration, the' case of perennial rj^e- 
grass. In the eighties of last centun\ when much 
mterest was taken in the subject of the best way to 
lay down land to grass, an almost violent controversy 
arose over the desirability or otherwise of including 
perennial ryegrass in a Meds mixture for permanent 
pasture. TTie mam opponents of ryegrass were 
Faunce de I^une and Carruthers, who would have 
excluded this species in all circumstances. It it 
a common expeiienc'C of those who have laid land 
awav to grass with ordinary commercial seed that 
perennial ryegrass does not persist, but neither, for 
the matter of that, does white clover. And the 

S ’ bilih w that the cause in both cases is to be 
in the same direction. Both these plants, as 
usually grown In thia and other countries for teed, 
are tlie progeny of a long line of cultivated ancestors, 
grown under somewhat f^ing conditions which may 
bfr Mdd to undermine the “conetitutlOT.” They hflve 
adapted thenwelvea to their artificial environment, 
and wch adaptation haa taken the form of early 
maturity and the produrtion of a. of 

“bold ’’ seed which la eaailv marketed. Gilchrist haa. 
of lata years, directed attention to the merits of wild 
white clover, which, as regards perdstency, is «i m 
nltotfether different plane from the cuWvaled or Dtitdi 
white. The price Aat farmers are ^ttng to oay 
the eced of wild white clover is the best proof of th* 
sharp distinction which they draw b^een the two 
vari^iee. What we now want is ^ilar work on 
grasses, and particularly on perennial ryegfOas, And 
It 2 s satisfactory to know that such work has actually 
been started. 
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linporu^t as U ^ position of the fine old pastures 
of fingtand in the agricultural economy of the 
country, and interesting though it posy be to examine 
questions Of seecSfig, a much more ImpoiiMt fine of 
inquiry is* opened op by the prohlam of the improve^ 
ment of our second., and thud-rate pastures. What 
propordoo of the grass-land of the country htUs into 
Che lower categories it Is Impossible to say, but Uie 
most superficial acquaintance with rural £ngland is 
sufficient to carry cpnvlction that the aggregate area 
of such land is enormous. Most of the poor grass, 
land of the coutiby is associated aith the heavier 
classes of soil, and has been abandoned to grass on 
account of the high amts of cultivation, including, m 
many cases, the necessity of drainage. It is, for 
arable purposes, essentially wheat-land, with an occa- 
•ional crop of beans, and the regular intervention at 
comparatively short Intervals of a bare fallow. Other 
areas ot poor pasture, smaller in aggregate extent 
than the clays, but bdll of much impoitance, are to 
be found on all the gedogical fonnattons of the 
country. Of the 14,500,000 acres of permanent grau 
m England and Wabu, 70 per cent. Is -under pasture 
and only 30 per cent, under hay, and of the poorer 
classes of grass-land it is certain that the profwtion 
that is graM is still greater. It is evident, therefore, 
that the improvement of pasture it relatively a more 
urgent matter than the improvement of meadows, 
tbMgh with more than 4,359^000 acres of permanent 
grass made Into hay in England and Wales during 
191S, the latter problem Is also one of enormous 
Importance. The most famous experimentb on *he 
effects of manure on permanent hay are those started 
in 1S56 by Lawes and Gilbert on the meadou at 
Rothamstra, and continue ever since on the lines 
originally laid down, fhe results have thrown a flood 
of light on the principles of manuring, which has 
been of the greatest assistance in the elucidation of 
problems in agricultural chemistry and soil physics. 

have also shown unmlstakaUy the effects of the 
more important elements of plant-food on the >ie1d of 
hay and on its botaniuil composition, but, even sup- 
ported as they were by elaborate chemiLal anahsis 
o1^ the produce, thev leave us uncertain in regard to 
the feeding value of the herbage. 

K very large number of experiments have been 
carried out which had for their object the determina- 
tion of the quantitative results attributable to the use 
of manures, singly and In combination. In manv 
case^ these experunenU were supported by a botanical, 
and not infrequently bv a chemical, analysis of the 
resultant herbage, but it was felt that we were sHll 
in a state of much uncertainty in respect of the 
quality of the h^— tiiat to mV, its effect on animals 

consuming it. Tills induced Middleton in the winter 
of 1900-1 to carry out a feeding experiment with 
sheep at Cockle Park, and In 1905-6 and JPOT^ Gil- 
christ continued and amplified this work. The sheep 
were accommodated in a^^pedal house. The various 
lots of sheep all got equal quantities of roots, cake, 
and hav The nay cm{doytd was the produce of 
varioustv manured plots oti oM grass-land which I 
laid out in 1I97 The soil is a clav loam on a boulder 
clnv eubsoil. This set of experiments includes the 
^ght-plot test, and it mav be intsresting to see what 
Influence tfi|^OfEen, phosphoric acid, and poush 
respectively mve on tlM produce. The q^ntitative 
figures refer to tiie average annual vteld for twenty- 
OM years, il9r-ioi7, vWle the figures which indicate 
the ridative values of the produce, as determined bv 
die llv^-weli^ increase of sheep, am based upon 
feeing teat* already specified. The hav from the 
Ufimahurtd plot, Ko, 6, it astotned to be worA 
4L per ton. The results artr att out In the aecocn- 
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Nitrogen derived from sulphate of ammonia, and 
used at the rate of 30 lb. per acre per annum, has 
consistently increased to yield and as constetentiy 
reduced the quality. When used akme the, nitrcyjen 
has increased the crop by 3I cwt. per acre, and 
reduced to feeding value of to hay by fir. par 
ton. When added to phosphates, to nitrogen has 
mcreaaod to yield oy 4I cwt. and reduced 
the quality by gs. per ton. When nitrogen was 
added to potash the yield has been rused by 
5 cwt. per acre, and the value lowered by fir, per 
ton. When used as an addition to both phos^iotes 
and potash the nitrogen has increased the yield by 
4i cwt. per acre, while the value has fallen by rsr. yd. 
^r ton. Even if to quality of to hay bo dis- 
regarded, the use of nitrogen has always been 
attended by an adverse financial balance ; when quaflty 
is taken into account this undesirable result is greatly 
emphasised. 

Ab regards phosphoric acid, an increased yield has 
been consistently obtained by its use, accompanied in 
eveiy case by a marked improvement in the quali^ 
of tiie hay. Taking the anthmetical mean, tne in- 
crease in quantity has been nearly cwt. per acre, 
w'hile the increase in quality is represented by i6r, per 
t<m. 

The behaviour of potash is rather peculiar. It has 
quite distinctly reduced the yield when wd alone or 
when used In combination with nitrogen only, while 
In both these sets of dreumstanoes It has had no 
mfluence one way or otlier on to quality of the hav. 
When added to 'phosphates it has proved poweriess 
to increase the vield, but it has raised the feeding 
value of the hay b> 8 s, gd per ton. When added to 
both nitrogen and phosphates to potash has been 
practically inoperative so far as yield is concerned, 
but it has improved to quality by $$, sd. per ton^ 
These results show that very erroneous conclusions 
mav be reached if, in experimental woric on mea4ow 
hay, attention is given only to to weights of pro- 
duce secured. Thus, In these Cockle Par^ experi- 
ments. on the average of twenty-one years, if quaoti^ 
<i1one bp regarded, ^Ipbate of ammonia by itsdf 
has involvSl an annual loss of 6s. sd, per acre, 
whereas, If the reduced quality of to nay be taken 
into account* to loss is increased to t^. yd. per 
acre. On to other hand, a quantitative gain of 
4s. ad. per acre per annum from to use of fdioqihate* 
and p^sh Is ral^ to one of 3a«. jtd. oaopg to the 
aune^ quality of to hay. While thars H a certain 
relationship between to chemkal odmporitldft, to 
botanical aiutiysU, and to feeding value of to 
there will prtobly be general ognsement witii 
Mt(»leton he says tot “without^ fippeqfl to 
to aitoal, to relative values of stapler grata 
under Afferent freatfnent carmot be measdtvd*** In 
my view, tMf> Ita* ©I research may, ^th odvmti^ 
be limfelv ^ v 

Tbmlfig new to to In toovemeot ol«paettifae,^^ae. 
eofUrasta wlifc meadfiws, tjngy be ranged ^ 
while AO tocp toe eon be Mwti betwwn toM tta 
dasem of grta-hod to lyepect of taetojqflie 
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iMnt; dMrv Itra certain distinctions ivhich mu^t be 
vittW In n ttUMutow the plants are allowed 
tea grow up to fidl maturity whereas in a pasture 
are cut over daily^ or at Itaist very frequenti> 
tbo graaing of the amxnals It is difficult to am\e 
at « at to whether a largei ^ross weight of 

dry material is got from a given area treated as pi*i 
tute« lA eontmst to being ha>ed but the probability is 
the aggn^te quantity is greatet lake the 
anMO^ of a patch of lucerne Cut three or four 
titnes in the aeaeon, it may \ield six terns of dty 
mattttr per acre^ cut once it would certainK yield 
mu^ less. Or take the case of cocksfoot this 
4>nng» so quiddy m the aftermath that the foliage 
mey eboot up 6 in almost m is manv days whereas 
thm wofuld be no iudi growth were the hay not cut 
over It M a matter of observation too how quickly 
red do^er ^ings up after cutting and trees and 
efarobs which may be growing only a few inches 
annually when unrestrained mav send up stool shoots 
•evtml feet in length if cut o\er It is difficult how 
ever» to bring the question to th test of figures 
If there is any doubt as to the greater weight of 
dry matter produced under 1 cistern of grazing 
there con be none in respect of its digestibility fhis 
would appear to b^ the reason wh\ sheep and cattU 
wiU fatten on a ptsiure whereis the inimals would 
only remain m store condition c n thr h rbage if m ide 
into hay 

\t one time experiments on the i nprovement of 
pasture took the form of temiormh enclosing an 
area to whidi different methods of treatment were 
applied and of determining the results in terms of 
hay Supplementary to such quantitatne determina 
tion, chemical analysis and botanical separ it ons were 
often made but it is evident from the w rk of the 


investigators already quoted that the results so ob 
tamed may bo a very untrustworthv index of the 
feeding value of the h^bage In inv case the com 
petition between the various classes of plants miy be 
verv different in a bay held and in n well grazed 
pasture Again in a hay field the produce is reaped 
and cleared off with all the plant food which it con 
tains Ilf a pasture on the other hand there is the 
daily conversion of vegetable substmee into manure 
and Its immediate return to the land Reflections of 
that sort induced me in 1S96 to arrange a series of 
experiments where a direct appeal win m-ide to the 
anmoal We all know that among a lot of animals 
thm are certam individuals which possess id osyn^ 
siea which result in their thriving better or worse than 
the others By careful selection how ever and 
especially by keeping them under observanon for a 
probationary _penod this objection may be largrfy 
eliminated The greater the number of animals the 
more completely is mj disturbance due to individual 
pecuhanttes got nd of, and for this reason sh^ are 
usually eomloyed m preference to cattle No one 
who locka mto the details of these manuring for 
meat ** eaeperiments can doubt that not only in broid 
outthiei but swen in tibc finer details the results are 
perfiMrtiy trustworthy Involving as they do con 
sU^ndbie ootlinr m fencing water, weighuig machines 
btc* and necessitating the use of urge areas of 
Si^flOrm land* such «q>«nments were not hkelv to^ 
tedorbdceti with great fr«|uencv but I have been 
abta to find miorts of nine in England twWe m 
SdEatepd, two m Irdand, and on® 

Twb of are ^tuated at CoN^e Park of wkwh 
fhe crtoual bi Thse Field has now completed Its 
Oeasoo while ihe other in Hanging 
a mcord ^ sixteen veam 

feature of these expenments is the 
of pho^te. In this 
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material the farmer is placed In possession of an 
agent ot production the enacts of wtueb on the OOt 
put of me It milk and work from the pastures of 
this country are only limited by the supplies in 
many cases the iacred»e ot meat is ircbiea oito even 
quaaiupied with a return on the originai outlay (Aat 
runs mto hundreds per cent As between the various 
sources ol phosphate there is unmisukable evidence 
that basic stag is the most ettective not only in 
re^ct of aggregate yield of meat but also, and 
mort particularly when the net financial return is 
considticd Ihib conclusion is also reached by Car 
ruthers and Voelcker in a long series of pastuie 
experimenu earned out in for the Royal 

Agricultural Society of England In these experw 
ments however the effecu were only estimated by 
ocular inspection The primary effect of phosphates 
IS due to the marked stimulus that they give to the 
growth of clovers and other Leguminosai and os 
these plants revel m a non acid soil the alkaline 
character of basic slag appears exactly to suit their 
requirements 

in regard to the quantity of phoiphatic manure 
that can most elU ettveiy be employed per acre it 
would appear that in the qase 01 inferior pasture a 
htavv initial dressing say 200 lb of phosphoric aad 
or more per acre is likely to be nearly twice as effec 
tivc os half this dressing and therefore actually much 
more profitable fo secure the best results the 
Leguininosae must be rapidly brought up to their 
maximum vigour so that they may fully occupv the 
ground before the grasses have had time to reict to 
the effects of the accumulated nitrogen 

One of the most striking results of thsse pasture 
experiments is the long period over which the action 
of phosphites persists Even at the end of nine years 
the meat producing power of half a ton per acre of 
biijc slag IS far from being exhausted It 1^ not 
suggested that this persistent action of Mig--and no 
doubt this applies also to any other effective phosphite 
—IS due to unappropriated residues It is much more 
probably due to two other causes (a) to the fart that 
on a pasture m contrast to a meadow manuriil 
elements are kept in circulation from the soil to the 
plant and from the plant to the animal and so to 
a large extent back to the soil again and (&) to the 
accumulation of mtre^en m the fnim of humus 
Poor unprofitable grass is hieflv associated with 
clay and it is fortunate thit it is precisely on such 
land that clover responds so markedly to phosphntic 
manuring But conspicuous results have also been 
obtained on deep peal on hght stonv loom on thin 
chalk and on chalk coverSl by clay with flints 
Middleton has very fullv discussed the conditions 
under which phosphatic dressings may be expected to 
give results and ascribes ‘vn important place to sml 
moisture on which white dover is directly vetY 
dependent The only conspicuous case of fauure of 
phosphates to improve pasture was encountered tn 
Norfolk where a manuring for mutton expert 
ment was started in 1901 The sod at that station 
was a hot dry sandy gravel containing 6 of per cent 
of sand and there boto the basic slag and super 
phosphate were unablt. to produce any improvement 
wood and Berrv attribute this result pardv to the 
presence of abundant natural supplies of citric solubis 
phosphoric acid but rhieflv to lack of moisture tn 
reporting on the R A S E experiments Coaruthete 
and Voelcker in iqoo had already directed attention 
to the dependence of basic dag on sod mdature 

We may now lode at the effect of ebpplemendog 
pho»hates with certain other substanew Andt Wt 
of ail na regards potash At most of me dwourfng 
for mutton stations both in England and Stoffanq, 
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there a pk)t deyotcd to the ducidation of the 
effect of th» suhft&nce and althou^ in the great 
majority of caw the phoa^te ^ui potash plot has 
shov^n more live weight Increase than pho^hates 
alone it is only in very rare instances that tht gain 
has been a profitable one Even on thin soil over 
King chalk potash has had little action on pasture 
Ihcre are several rather con^ncuous instances of 
quite moderate dressings of potash doing positive 
harm Thus at Cockle Park whereas potash gave 
an appreuable increase in live is eight m the first nine 
vears it proved positively and progresstvely injurious 
during the next two six year penods Even on a 
1 ght stonv loam in Perthshire Wright found that 
although in the first t^o >ears potash when added to 
slag gave a conspicuous return in the next three 
\ears the advintige uas whollv i^ith the slag alone 
plot The most notable benefiaal effect of potash 
was obtnined in Dumfnesshire on a station where the 
mincrit soil svas overlaid b> lo ft of peat There 
the use of kainit supplying loo lb of potash per acre 
'll the beginning of the experiment has in seven 
vears produced 7o per cent more meat than phosphate 
(slag) alone wmle the financial gun hih boin in 
prov^ bv nearly 50 per cent 

Potash has had great influence both on the Yield 
and ct moosit on of the h iv on the meadow at 
Rothamsted and it uculd seem that this substance 
has more effect on a meadow than on a pastu e 
The reason is probably to sc k in the fi t that n a 
pastuie the lop layers of the so I are constantly betn{^ 
innched bv tne polish brought from the subsnl bv 
plaits and returned through their excreta In anv 
case pasture plants n clay so 1 are in possession of 
abundant supplies of potash and it is onlv ivhcr 
pasture occupies sand> gravelly or peitv soil that 
th s m nuiial element nc<^ be senousl> considered 
I tme as an iddition to superphosphate was tested 
at the three origmal roanunng for mutton expert 
ment stations a total of -^o cwt per acre being 
ipplied in three dressings in n ne years A notice 
able effect was prodmeo at all stations nd t two 
of them the gam was a profitable one The effects 
cf lime can be follow od for twentv one years at Cockle 
Park where the soil naturally contains 0^9 pei c nt 
of calcium carbonate During that penod an aggre 
gate of si applied in seven dress- 

ings the phospnate ti which ft was added being 
superphosphate in the first nine >ear8 and basic slag 
in the next twelve Fhe area receiving the lime was 
the same throughout The acton of the lime has 
proved to be a progressivelv decreasing ope On the 
average it produced an innual increase of 22 lb live 
wel^t in the first nine years and of 8 lb in the next 
sx vears whereas in the concluding six vears of the 
penod it has actually caused a reduction in live 
we ght of 8 lb oer acre oer annum 

nie addition to superphosphate of moderate dress 
mgs of nitrogen in the form of sulohate of ammonia 
or of nitrate of soda was tned at the three mam 
manunng foe mutton stations and at two others 
fher is no need to go into a detailed discussion of 
tiu results The evidence is overwhelminglv against 
the use of nitrogen on pastures It undoubtedly 
Stimulates the vigour of the non leguminous hefbage 
but this reedts on the growth of the dovers snth the 
result that the production of meat is sometimes is 
at Cockle Park actually and substantially reduced 
Vt the three onglnal stations dissolved bones were 
also tried comparison being with equal quantities 
(aoo lb per acre m nine years) of phosphoric add 
derived re»ectivolv from basic slag and super 
phosphate The dissolved btvies supnli^ in addition 
from abotd; so lb to 40 lb of organic nitrogen Ml 
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manures were Mlied as to half la the first year, 
ami as to the ouier half at the bommenceipent o( 
the fourth seisoa the experiment being contmued far 
nine years at Cockle and Sevmgmn (Hants) aod 
for eight years at Crantley (Northants) At Coc^ 
Park slag acted eubstantiwy better than dissolved 
bones thmagh the latter surpiutsed the effect of super 
phosphate at Sevington dissolved bOdet proved 
mfenor to both the other manures while at Cranfeley 
the position was reversed But when the cost is con 
sidered there Is no question of the superior merits of 
basic slag This supenonty is contmued and env 
phasised at Cockle Park where the evpennnents are 
now at the end of their twentv third vear \ similar 
result was also obiaioed m the series of pasture 
experiments conducted bv the Royal Af^cultural 
Society of England already refened to There dis 
solved bones or bone meal w as tried at ten centres 
with the result that in Herefordshire some benefit 
was observed but in the other places no re il m- 
provement could be detected as comnared with the 
unmanured part of the field So far as thcM invei 
tigations go therefore they indcate that no further 
experiments need be made with bones on pasture 
land 

Widi these results before us it is needless to pause 
to consider whether the connarative failure of Imnes 
dissolved or raw is due to the infentr quahtv of 
their phosphate or to the fact that thev supolv the 
land with nitrogen 

\ form of pasture improvement which has had and 
still has much support amongst farmers is ft ed ng 
with cake The manure applied to the land thftMigh 
cake residues t% a general manure supplying 
nitrogen phosphates and ootash of which that \ hich 
has the higbe^ value attache I to it is the nitrogen 
At eleven of the stati ns in England an I Scctland 
reported on in the Sunplem nt to the Journal of tfe 
Board of Agrtetdiure in 1911 linseed or cotton rake 
or n mixture of these cakes was used f r two four 
or five vears and at evm wie of them the live weight 
gam secured was insuffiaent to oav for the outlay 
the debit balance oer acre oer annum being in one 
case nearly a pound In connection with the improve 
ment of pasture however it is the residual effect of 
the cake that has most interest This matter was 
put to the test at eight of the manuring for mutton 
stations in the following manner At the three 
original stations cake was fed all through the seaaon 
for two vears and none given for the next four At 
five of the other stations cake was fed for two or 
four vears and was then susoended for on^ two or 
three years In this wav the hnprovement of the 
herbage effected dunng the vears when cake was fM 
had an opportunity of manifesting itself in the form 
of live weight increase in the years immediateh sue 
ceedmg when no cake was given In eveiv case tbt 
residual effect was found to be appreciable having a 
monev value per ton of cake consumed of as ipuch 
as 4^ X4S at one station and ttv at another the 
averagb for the three sUtions wheic tl» residues 
were followed for four vears being fullv y per ton 
a figure which Is of the same order gs though son^ 
what higher than those adopted bv Voeicker aM 
HaU in thdr revised teble of 1903 ^ 

A method of improvement of poor pasture that 
deserves notice consists in scattering die seed of a 

renovating” mixture over the surface usuafl^ with 
concurrent. harrowing rolling and nginUi:fog 'Dds 
procedure was practised in the senes of 
conducted bv tne Hovel Agricultural SdnctK of 
land the seed mixture coMstuig of four oatursd 
grasses In addithm to white^ovcr and^Vrov l<t 
their final r^qrt Camitbera aqd Voeldter iftated iSiM 
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liAd'not been iucceasful, a mult \^hibh 
tlm'thdUght WM ** entirely due to the prevalence of ' 
d^iettepot, the getininating plants being killed before 
)j|^' oOtHd 0 et h(rfd of the soll.^' A more successful 
rMift Is reported by Middleton, who on a poor pas- 
ture DO day soil In Essex sowed, in the spring of 
ipojTt 13 lb* per acre of wild white clover sml, with 
aM w^fthout Mslc slag, kainit, and lime, this treut- 
ment being unaccompanied b} hai rowing. Ihere 
were no I^guminosae naturalh present in the held. 
Helped by abundant rain m the summer of i<)03, the 
seed germinated well, and 'Mn 1904 the results were 
ver}' marked.” It was, how'ever, onlv when the 
seeing had been accompanied b) basic slag that 
**th^ was the luxuriant growth w^hich one expeefs 
in postures where Leguminos* are present.” I also 
have reported on an experiinent where renovating a 
thin, poor pasture wdth 0 lb, per acre of wild white 
dover seed was entlreh successful, and here, too, the 
fxmehdal effects weie *onl\ secured in the presence of 
basic slag. 

When a responsive pasture is treated for the first 
time with, sav, half u ton of baste slag per acre, the 
effect* reach their maximum uvuallv in the third 
season. From then onwards there is a steady 
diminution in the deld, though even after nine vears 
from the time of the initial diessing the iinpiuvemenl 
is far from being exhausted. At ('ockle Park, foi 
instance, the plot dressed once with half a tun of stag 
was, at tlvB end of nine >'ears, producing thice times 
as much mutton as the continuously un manured 
ground, while at Sievington and Cransley the vteld 
at the end of nine and eight veais rc'soectivelv was 
70 per cent, to 80 per cent greatei. None of ihe 
other stadons was carried on for so long a period, 
but up to the end of the sixth venr most of them 
show residuol fertilitv which is as great as the 
original rental value of the land That is a verv 
important result, but in the interests of the touiUr\ 

It IS still more important to endeavour to secuie that 
the level reached at the peiind of maximum produc- 
tivtfv Shalt be maintained 

From this rapid suivev of grass-land experiments 
the fol lowing concluMonn mav legitimatelv be 
drawn : — 

(1) That the qualitv of a pasture is not primariK 
dependent on its botanical composition, though, as a 
rule, the presence of white clover and other I-egu 
minosse is indicative of high feeding value. 

{a) That poor pastures, especlalh on tlav soil, can 
be raoidh and orofitablv improved bv the use of 
pho«phat« 4 , espedallv basic slag. 

{3) That, as a rule, phosphates alone are necessary 
to effect and maintain the improvement , and that, of 
supplementarv^ substancel. potash and lime are occa- 
skmaUv wtutbv of attention, 

{4) That the* Improvement of poor pastuie is verv 
dependent on the presence of Leguminos®. and 
especially of white clover. , 

That renov^atlng with the seed of wild white 
clover may, in the absence of natural I^guminossB 
be a fteceiwarv prellminarv or concurrent opomtion 
TfnU cake can rarrfy be used at a profit, and 
that; as an agent in improring poor pasture, ft 
oecuptas an unsatisfactory ^sition. 

‘ ? 7 pyhBt nitrogen, whether In the 

or as cake reSdue*. when added to jphos- 
phaftba paioare, 1* alwavs unnecessary and fre- 

of hav 

of pi^ucc tn,\’ how wrv dineront 

of oWr*****"*! 

mSSt suKiiAirbi tMr wouho thon the JudWoo* u*e of 
tt«o«4ofid, thot »!*• 
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producing capacity of the country can be largely and 
rapidly increo^l,' with great pecuniary gain to ifa* 
farmer, and still greater economic advantage to the 
nation. 


UNIVERSrn iND EDUCATIONAL 
INTEfJ^lGENCE, 

BiRMiNOHAU — Mr. C. lhant Robertson, tutor in 
modern history since 1^5 to Magdalen f'ollegc. 
Oxford, and a stimulating lecturer upon nan<mai 
development, has been appointed to succt^ Sir Oliver 
I.odge as Principal of the University. 

Cambkiook. — M r, K. J. J. Mackenzie has been re- 
appointed reader in agriculture. Other appointments 
aic —Mr W. I. Harrison, University lecturer in 
mathematics; Mr. A, Wood, University lecturer in 
experimental physics; Mr. A. G. Tansl^, University 
leiturer in botany; and Mr, F. Balfour Browne, Uni- 
versity lecturer in zoology. 

Durham. -Members of the Univei^ity are invited 
to help in compiling the definitive edition of the Roll 
of Service and Roll of Honour. The latest date for 
receiving forms framed to include all details of mili- 
tarv service is I^»cember 31. The address of the 
University offices is 3H North Bailey, Durham. 

Edinburgh — ^ITie University Court has made the 
following appointments to three newly instituted 
chairs Di (i. M Robertson to the professorship of 
psvihiatn, Dr I H. .Vshw'orth to the professorship 
of' /oology, and Mr T. P. I-aird to the professorship 
of accounting and business method. 

The following appointments have also been made • 

Dr. F E Jardine as lecturer on applied anatomy* 
and Dr David Lws ns lecturer on venereal diseases. 

The Right Hon. Lord Lvell (if Kinnordv has pre- 
sented to the g^ologv departnwnt /^^tv-six vo umes 
which had formed part of Sir Charles Uvell’s libran 
when he was preparing his “Principles of 
The late Mr. Samuel Elliott, of New \ork, has 
bequeathed to the l^niversity Court the sum of 1 v>oi 
to be held m trust by it for the purpose of asking 
the income in providing scholarships or prizes In con. 
nection with the classes of the professors of rhetonc 
and English literature and of ancient histon and 
palttogrnphv, the scholarships or pnzi^ to be known 
as the James Elliott scholarships or memory 

of the testator’s brother, James Elliott, who w-as a 
student and graduate of 

At the Inst meeting of the Munitions Committ^ 
South-East of sixitland .\rea, a sum <>f Sooi. was M 
aside to be expended in providing addUlonal equip- 
ment for the engineering laboratory. 

LivBKPOOL—Mr. T. E. Ptet has 
the Brunner diair of Egyptology, and Dr. J. Eitaro 
Jones to the chair of veterinary anatomy, 

LoNDOft.-Dr. Sydney W*”* «i“V~ 

elected Vke-Chancellor in succession to Sjr Coyer 
Perry , who has been appointed to the post of Pnodpal 

Richard GlazebrocA has b^n 
Zaharoff chair of aviation tenable at the 
College of Science and Technolo^, founded by 
Basil Zaharoff, w^ho gave to the University the auiB 
of 3<,oooI. for this puroosr. 

Dr. A. P. Newton has been appoint^, *1 from 
Seoiember i lozo, the first occuoant of tiie newW 
ntebUshed Rhodrt chair of Import*! W«tory traaMc 

!i(^***Bul!och hw been upmijnl^, fnw 
Tnnunnr i. wo. 'the «rW occupy 
MtabtialMd GoMonkh*' Corntwiy** of bat- 
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teriology tenable at the London HoajMtal Medical 
College. 

The fdtowlog doctOratea have been conferred 
itt StatitUck: Mr. E. H. Ch^ 

maot an internal student, of the Sir John Caae 
Technical Institute, for a thesis entitled *'The 
Appiicotien of Statistical Methods to Meteorological 
ProWents/* D. 5 C. in Botany; Mr, S, C Marlai^, 
an internal student, of King’s Conege, for a thesis 
entitled Manurial Eaperiments with Sea Island 
Cotton in St Vincent D*Sc, {Engtneertng) : Mr. 
N A. V. Pietc>, an internal studrat, of East London 
College, for a 'thesis endtied *'On the Flow in the 
Rear of Aerofdls/* 

Dr. Tltonias I^wis, of the catdiographlc depart- 
ment of Universitv College, has been awarded the 
William Julius Mickle f^lowship, of the value of 
sped., in recognition of the intpoi^nt work which ho 
ha< carried out on the nervous mechanism of the 
heart. 

Oxi^ORD — Dr F \V. Keeble, who has been elected 
to the Sherardlan professorship of botanv in succes- 
sion to Prof S H Vines, was formcriv proff^sor of 
lN3tanv xind dean of the facultv of science at Unnti- 
si^* Collej^, Reading In 1014 ho was a^^inted 
Director of the Roval Horticultural Society’s gardens 
at WUIcv, and in the following vear became roncui- 
rentlv Director of Horticulture In the Food Produc- 
tion Department of the Board of Agiicullure Since 
lost vear ho has been Assistant Seciotarv to the Bonfd 


Da. Frit/ Pankth has lecenth been appointed to a 
professqrship in chemistry at the I niversitv of Ham- 
burg, which was founded in the spring of this vear 
After obtaining his doctorate at the I’niversitv of 
Vienna Dr Paneth proceeded to England, and worked 
for some time in the laboratories of Prof Soddv at 
Glasgow , and of Sir Ernest Rutherford at Manchester. 
I^ttr he was chemical assistant in the Radium Insti- 
tute at Vienna, and after the appointment of Prof 
Hdnigschmfd to a chair of cheminrv at the L niver- 
sitv of Munich in igiy. Dr. Paneth directed the woi^ 
of the chemistty deportment of the German Technical 
High School in Prague 

Thv University of Manchester, which before the war 
WA*. prep.inng to Issue an appeal for funds to enable 
it to make due provision to meet its expanding needs, 
has now made, in addition to that of ihi Cmlege of 
Technology, which requires 150,000! for its much 
needed extension, an appeal for a sum of 500 000! , 
towards which 76,000). luw been promised, In addition 
to 10,000). for a dialr of collcod chemistry as an- 
nounced at the public meeting held in the Town Hall 
on December q, to meet the urgent demands whuh, 
among other claims, the great Influx of students in 
all departments hat made upon its resouroes. There 
was recently opened a new building for the 

faculty of arts (languages, literature, history, and 
phlloffc^hv^, which, at a consequence, enables the 
departments of chemlstty, cnglne^g, medicine, and 
commerce to be accommodated more adequateiv. But 
the pressure, especlalty tn respect of studwts in medU 
elns and d^istry, and the g^ing need for facilities 
in eoonommf sodok^, arS courses of training for 
soda) work, cannot be sadsfaotorily met >n present 
dfcumstapces. A new system of postgraduate train- 
lag hasJate Instituted anil a new degree therein estab- 
hshedijH^ H certain to retain and attract a large 
bMH W wiill hiinsiad students to the great advanta^ 
Ihilterrfty and of all epneemed. The proyisl^ 
Of hoac^ la nn urgent need, together WHb thgt of 
teadik^ In tutoripl dasses, for w*Uch 
there tb a mropg demand on tfie piut of working nhn 

^ 46ir, yei„ 3tp4l 


.and women throu^iout the area doborod hSf ^ 
versity. A oortdderable fnerMse ip eqqiptimL oM 
espedallv in that of the teaeffiog h) depart* 
meats is a preMi^ requirofiient, ettOgeUMr* 
having regard to the tupAmdy aM bictoasln^y liOf 
portant pl^ the Univerd^ takes hi the li|p of the 
dty and distdet, makes this appegl fbr a targe addi-* 
tion to its finandal resources one that should comm^ 
itself to the liberal support of the great and wealthy 
community which it so effectively serves, 

A DaPVTATiOK of members of the tfovemlhg body oi 
the Imperial College of Sdtnce and Technolo^, intro- 
duced by Lord Crewe, and received on DeeemMr 15 by 
Mr. Balfour and Mr Fisher, put forward the request 
that the college should be empowered to award 
degrees, either bv being constituted a university or 
bv granting its own degrees as a college. At present 
each of the constituent colleges of the Imperial Col- 
lege grants its own dlplomaaln the form of assoclat^.T 
ships of the Roval College of Science, the Ro^vaJ 
School of Mines, and the Citv and Guilds’ Institute 
reimctively, while the Imperial College itself awards 
a diploma for a course of advanced work. There Is, 
however, a great difference in the market values of 
a diploma and a degree, and it is on^thU account 
that the movement to make the college a clegrtc- 
conferring institution has the tiUpport of most past 
and present students The question of constituting 
nneaher universltv in la^ndon aireadv been con- 
sidered bv two Roval Commissions and adverselv 
reported upon, and the demand for the foundation of 
the new unlver«itv will need to be strongh supported 
before it can have the oromise of sudeess in the face 
of these two reports and of the tjertain opposition of 
London Univervilv The simplest course, nnd the 
one that would arouse least opposition, w*ould be to 
grant the college the power of conferring degrees. 
Whichever plan is adopted. It is to be honed that the 
position of past students of the constituent colleges 
will be effectivelv safeguarded. We assume that, 
whether the Imperial College grants a degree or a 
diploma, adequate orovlsion will continue to be 
made for the studv of pure science- tt }s 
becoming Increaslnglv difficult to diitain 
sarv funds for carrvlng on scientific 
directly conctined with industrv, and the ngllK of 
this part of the work of the college wrould 
have a disastrous effect on technical educad^ and 
Industrial progress. \ ^taung case can, no ddm, be 
made out for several dlsmct universities In London, 
nnd the appeal made on behalf of the TmpeHa) Collega 
has been followed by a letter from Profs, w. H Broge 
and E. H. Starling In the Tiwus of December 23, in 
which like claims are made for the freedom of King’s 
College and University College “as regards teaching* 
research, and the granting of degrees.” 
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_ AfiNOHESTER 

Wd nUHfpfe^ Socuty, Docembtr a -^Prof 
A chairman in the thdir-^. E 

Mrmej^r A method bv v^huh roots of numbers can 
rapidly found bv division sums— L \ 

^ of the tbeorema of Lam- 

htrt ind Vdms on motion in elliptic and hvperbolic 
oibiu Lamberts theorem (i;6i) on the m^on of 
*1 bodj in an elliptic ortit under the influence of a 
central grav it itionnl force can be stated in the fol- 
lowing purely geometrical form The irea of any 

/ L ^tor of an ellipse can be expressed in terms 
of the focil diitamcs of its extremities of the ihord 
which joinv them xnd of the axes of the ellipse To 
^ S *"* elegant form of the 

proof The prewnt author shows thit this can te 
translated from analytical into geometrical term^ \n 
independent proof bamd on geometncnl considei mans 
IS thus suggested Suvh a proof is given and also on 
analogous proof for the corresponding ttw orem on the 
irt I of n focal sector of a hyperbola — W E AUites 
Mo I hogenetic of J^ehridaria Iwcata \fu r a 
of eirlur work (including Du s) on variation in 
Brachiopoda bv using D iv s specimens the author 
had ionstructed skeleton solid figures showing the dts- 
tnhutinn of length and width and of length and 
depth among 04^ individuals of R^ticuiona hneita 
M irlin from a restricted locahtv in the C arbonifeious 
Iimesnne of \otth Derbv shirr Dav s conclusione 

wtu ronflimtd The riuo of width to length and of 
dipth to length throughout the series showed that in 
thi levelopmtnt of the individual shell the width nd 
length were connected bv a linear function whereas 
th( dkpth and length though related bv a Umar ex 
pres4ion up to a certun sire were connected bv a 
logarithmic function ovei the greater portion of the 
range tovtred hv the soecimens The transition from 
the hnt ir function lo the logarithmic rehtion^ihio vvis 
peifeitlv gndui! ind continuous 

DtBlIN 

Esytl DabUii Society November 2;> Mr K U 
Praeect in the chair— T G Mtsoa Electrolytes in 
th &af % ip of Syrmga vtdgatis Determination of 
the dissolved clectrolvtes of the cell bv meins of con 
ductmty measur menu is Ingelv vmited by the 
influence of the viscosity of tht solvent Correction 
b\ means of direct measuremcni of the lelative vis- 
cositv of the sap is shown to be unsatisfactorv Bv 
mtioducing a known concentration of an electrohte 
into the sap and bv compmng its conductivity in the 
sap with that m water, it is possible to obtain a closer 
estimate of the amount of electrolvtes in the sap cor- 
itsponding with the observed conductivitv of the sap 
1 luctuations in the electrotv te content of the sap 
ippear to be in the inverse sense of thoae of the 
soluble carbohydrates It is suggested that the con 
centration of the dissolved electroUteH mav be dtrectlv 
or indirtcth controlled by the osmotic pressure of the 
sap -I B Smyth Tht Carboniferous toast se^on 
It Mnlihidt Between Malahide and Portmarnodc, 

Co Dublin an outcrop of Carboniferous Limeitotk 
imks occurs extending for about i mile along the 
sea shore and having a general dip to the north Thi» 
exposure was mapp^ by the Gedogical Survey OO0 
fault IMS ^hown separating a smallu' scnildicrn por- 
tion from the rest This southern part was oonM^ 
to be older than the remainder and to have been 
brourtt uf bv the fault It viai assigned, chiefly on 
Uthoioginl grounds to the lower Lunestono StaOes 
The author maintains, on both structural pod ^tOia 
grounds that It is reallv the veungett part of « 
•lection and belongs to Vaughan^ **Q ’* tdite.. Ite wut 
north of the fault beintt wlgnM to 
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and the Iwee ot ^C.** The throw of the fiiult wee 
eitJmatpd to be at least 780 ft. Tao other fauks are 
panted out Onei Ia the middle of the e3^K>sure, 
causes a repeddon of beds, and has a down- 
throw of 3W ft. to the south. The other, to the nortli 
of this, mows in the opporite direction, and is 
probably slight. Three new species pf corals are 
describe 01 the genera Mi chelinia, Zaphrentls, and 
Endophvlluxn.-^J. J. DewHag; An apparatus for the 
productfon of high electrostatic potentials. The 
apparatus is an influence machine which transforms 
a Wttery vdtage of, say, four hundred to, say, five 
hundred volts The ratio of transformation can be 
adjusted, and the hif^ ootendals are remarkabh 
steady. \n earthed disc i*» earned to and fro, being 
fixed to the end of a rod which is given a reclprocatb^ 
motion bv an eccentric device A contact-maker is 
mounted on the eccentric shaft, and this alternately 
connects a fixed insulated aUc. mounted ooporiu the 
earthed disc, alternately to the batterv and to the 
apparatus which Is to be maintained at the high 
potential One pole of the batter} is, of course, 
earthed. 
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%ILmSH IROfi ORU 

SptffUH R00ttf mt the htwml Retources of 
Vot Viit , Iron Ores HaentaMes 
of OMfi^Anlond, Lancashire and tht, 

tfOkt By Bernard Smith Vol tx 

JN^ (epotmued) Sundry Lnbedded Ores 

of Bn^’hatftg fyut Cumberland North H ales 
ihstiyjfktfb the leic of Man Bristol District 
Somerset Devon and ( omxoll By T C 
Canbnllt Ur R L Sherlock ind Henrv Dene) 
VoJ X , Iron Ores (continued) Tht> HaimatiUi 
of the Forest of Dean and South U alei By 
Prbf T I ranldin Siblv (Southampton Ord 
nance Survey Ofhee 1919) Fnees Vol viii 
9 r net vol IX 3f fid net vol x 4 net 

A S la well known one of the efferts of the 
, recent war has been to direct the attention 
of the British people to the wenlth of the 
Ouneral resources of iheir own countrv whereupon 
It soon became apparent that 'iccurate oihcial m 
fonnaiwni as to the nature and extent of 
these resources was conspicuous only b) its 
absence Fortunately the Director of the 
Geological Survey Sir Aubrei Strahin took 
umnediate steps to rectify this deficiency and n 
senes of volumes on the mineral lesourres of 
Great Britain has been issued under his direc 
tion, the last three of these have just been 
puhli^ied These are the opening volumes of 0 
set deabng with British iron ores and Sir Aubrey 
Straban has wntten a short preface to the hrst 
of them in which he indicates the general scheme 
whidi It IS proposed to follow He divido^ the 
British. ores into three classes namely those pro 
daets, mostfv hsematetes which occur s rephee 
piedts, in lodes etc the bedded ores of Vfesoan c 
%e) (untf the bedded ores of Palaeozoic i{,c 
ICius eiassHication is a quite satisfactory one 
thcMl^ the use of the word lodes in the ibove 
descti)Hli(m qiay Isdl be objected to if it is m 
ttndhd tb uniMy that replacements and lodes an 
^ttileat terms A typical replacement de 
it otrhf^fjy not a typical lode the 
itm li Kl^ttcal in meaning with ven 
to be restricted definitely to mineni 
jhSfaigr fissures, which show for the most 
{{dMppd wails and have a fairly regular 
lip to tibat authorities 1 ke eg Sir 
iitte Fbster, have made them 1 sub 
hkt depomts It 
IttBld WU^ol a lode generallv 
iMoOfibfitmtiQA' due to the sime 

f'lt^ toil 



causes that brought about the 
lode Itself, and that this alteratioo 
form of impregnation or of more or lesa'i 
replacement of the country rock, but thw 1 
not justify calling the lode a replacement 
The typical replacement deposit on tUT 
hand is as a rule quite irr^ular in oudhw, 
if It does at tunes assume a tabular form, this 
IS due to accidental conditions and u certainly 
not a genetic characteristic 

fhe three volumes now issued ooser the 
first of Sir Aubrey Strahan s classes and form 
geologic Uly the most interesting but economically 
the Icist important of the three in fact it is 
only the ores described in vol viii that possess 
iny economic importance whatever As regards 
the economic ispect it m v be considered un- 
fortunate that the authors of the three volumes 
have put forwird statements is to what they 
consider the probable ore reserves contained m 
the mineral hclds that they h ive investigated In 
the case of irreguiir deposits such as are here 
dealt with this is i problem of exceptional diffi 
cutty seeing that the data for its solution do not 
exist and sound estimates of quantity are impos 
sible the best that can be done is to make a 
more or less intelligent guess and under these 
conditions the best possible guess is hkely to be 
very wide of the mark Such speculations are 
somewhat out of place in an authoritative Govern 
raent publication and it is greitly to be feared 
that f^vy money losses may be incurred by ad 
\enturers who do not discriminate between the* 
geologist s idea of the qunntity of ore that may 
be suppised to exist and the miner s view of the 
amount thjt can be economically extracted 
Apart from his attempt tl estimiting the prob 
ible ore reserves Mr Bern ird Smith s volume on 
the West Coast hamatites is in every respect i 
very satisf ictory one here the difiicultv of form 
ing iny opinion as to quantity is peculiarly strik 
mg Owing to the soft n iturc of the ore and to 
Its highly irregulir mode of occur cncc ore re 
serves cannot be blocked out fur iny length of 
time in advance and there is rarely if ever any 
ore in sight in the accepted sense of that 
phrase ilthough mines have continued for many 
yeirs and will doubtlessly continue ir the future, 
to produce considerable qumtitics of ore by the 
hand (o mouth methods of exploitation whicA Gih 
oiture of the deposits renders necessary in ^ 
great mijonty of cases The volume flvea A 
short but sufficient and very clear det^npliba oL 
fhe geology of fhe disfnct, and the hme hr 
formation of the ore botfwis la desenbpd jm htjfy 
convincing terms It seegM lo^jioatphld In itkraK 
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timt the <»« wae depoetted inetasonkatlCiitiyi At 
Mt* Smitih ftteertii he hat* bowever» avoided 
iShc more dtQoidt quesdoo^ Damely vhetber the 
ord WM fttat deposited as a carbonate or as a 
bydrate* aod aherwards metamorphosed to red 
luetaahte or whether it was deposited m prac 
timdly the same form as we now find {t He 
coticurs io the gtoeraHy received canton that the 
iron bearing solutions were introduced from above 
but says nothing as to the theory strongly held 
by many that these solutions were the result of 
leachuig out of iron from the New Red S^nd 
stone, which may be presumed at one time to 
have overiam the whole of the iron bearing region 
The greater part of the book is taken up with 
a careful detailed dtscnption of the mines the 
area being for the sake of convenience divided 
into the Egremont and Whttchnen districts of 
Cumberland the I urness district of 1 mcashire 
and the far less import iht occurrences m the Lake 
district Fxistmg mines ire fully described under 
the heads of geological occurrence aid mining 
detsils whilst infornaation as to the old and aban 
doned mines has also been collected The volume 
forms a very voluible and welcome addition to 
our knowledge of this important mineral area 
Vol X by Prof Sibly is geologically the most 
important of the three as it has involved a care 
ful geological study of the Forest of Dean coal 
field, with which the iron ores of the Forest are 
necessarily closely connected Much new matter 
has thus been brought to light and is 1 result 
of his work Prof SiMy h is sucve<*ded in proving 
two important geological facts — one that the 
Millstone Grit of the Geologic il Survey is in fact 
a sandy facies of the dolomitised upper portion 
of the Carboniferous 1 unestone and the other 
that there is an important unconformity between 
the Coal Measures and the underlying rocks it 
need scarcely be said that there is a close con 
rerlion between these two facts This is the first 
lime that i systematic study of the iron ores of 
the 1 orest of Dean his been attempted and Prof 
Sibly deserves the highest praise for the manner 
in which he has unravelled the complex proUemt 
that the geology of the district presents I nfor 
tunateljr this field cannot pretend to any economic 
uQportfnce commensurate with it» ge<dogical sn 
terest The ores, as Prot Sibly ^lows, are of 
rdativ^ sballbw oocufreitce, aod have been prao- 
tleaHy aiorked ou^ it is tnd^ fortunate that the 
study Iftf ihts field has not been deferred mueh 
kuigierji^CMr m that case there would probably hkve 
bean n# ttMbes open for the geokgist to consider 
FW guesses the total amount of ore re*' 

extstidg at alM jt mWo^ tons, but 
^ ^ iffy dpomid aoy^nne approacfib^ 


^ ^ I ^ T / A ^ vt ■ 'S 

thu Qrane Wilt ^ piSihlMsed( 
diMibo th» Pontt 4)f 0|Mai M iitok fifou' 
exturantiQA. ai a aoiurta of oms** pt 
ranted by tha IW pMl x 4 <Iw 

vohmw IS fitkMi up wMi a dXHWilpi^ AMI 
group of mfiMire spmes ul CSarMidiirbua 
Ldmestooe that foiMs tlut toubtk tbffBem sdaigin 
the South Walas boalfidd, ctatMHluig between 
TafTs Wen and Uanhan^r of the Ive afiAes 
that have been ao^ve in this area, only oflO) fiie 
Uanharry mine, nour «t work, {Irodticing 
50 000 to 60 000 ton^ yeady, tbui minenl oedtr- . 
rence is fully described, and particulars are given I 
of the abandoned mines also In a oonduduig 
chapter Prof Sibly discusses the genesis of all 
the ores dealt uith and in agreement with most 
other authorities he looks upon them as imdoubt 
edly of metnsomatic ongin due to descending 
iron bearing w*itcrs he seems indmed tO sehk 
the source of the iron in the Inaasic rocks diat 


once probably covered the horeat of Dean area and 
in the Conglomer ttes and Red Marla of the 
Keuper in the South Vt ales district Hie volume 
contains a miss of interesting information upon 
the irei studied and as regards the Forest of 
Dean must r*ink high ss a piece of hrstKdaas geo 
logical research 

Vol IX indudes a number of miscellaneous 
occurrences in different parts of the country, 
of very various character It is greatly to 
regretted that it falls very far bi^w the high 
standard to nbich the other two votumes have 
attained It is not improbaUe that the tune 
allotted to the investigation of each deposit WM 
jnsuftiuent but, whatever be the cause, there are 
no sigrns of the painstaking thoroughness whtdi 
diaractenses the work already discussed 'This 
volume leaves the impression that the euthors 
merely accepted what they were told in ^adi caae, 
and did little actual field woric, or at the beat, 
only looked it what was shown them They have 
thus in manv cases arrived at a wholly exaggea, 
ated opinion of the importance of the d^nstts ^ey 
describe t>or instance 10 deaenbtog the bhark 
ham iron ore mine the authors stttd Akt 
amopnt of ore in sight b considered b4 
whereM as a matter of fact Aern b vary 
otb ID sight and diey seem never to hnve 
I o( the deep adit driven m bde^ tibe ttepoi|Nf<r‘' 
^ winch rupa whoOy jn barren Imcabiner fndehfiwi 
tha{t|^ ocdirrCrtce u atndly liduted in dpiMi/ tt 
wonld sptvf M useful purposes to mtitlf^ Wv 
amfries of sbeh oversighibi k fW 

tuoato dmt none c ' 
tol ir |Nii* for »caf*V 
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Ji^uMlr <$|K«}i«li'9 apceial r«pom anti it need 
ti^ the further volumea dealing 
tlie ofhttr t;«o cleee^ of iron ore occurrences 
W e^fwfy eWiMted by the large body of 
IQ 9nttsb von ores 

H Louis 
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ALCOHOL 


Akohd Its Production Properties Chemistry 
Und Indueinal Applications With Chapters on 
MeAyl Aloohoir Fusol Od and Spintuous Bevet 
age$^ By Charles Simtnonds Pp xx + 574 
(Lof^n Macmillan and Co Ltd 19x9 ) 
Price air net 


M r SIMMONDS one of the senior analysts 
m the Government 1 aboratory is well 
qualified by bis position to undertake the compile 
tion of this book since hm duties have rendered 
him famihar with his subject in ill its aspects — 
Its production and industn il applications its 
chemistry and its special relations to the re\enue 
The work treats of the early history of alcohol 
rts origin and composition its production by fer 
rntmtation and by synthetic processes the nature 
of the materials employed the biochemical agents 
involved and the general operations of distilla 
tton and rectification The author devotes a 
chapter to the getteral chemistry of the homo 
logues with which ordmary or ethyl alcohol is 
associated either as a product of fermentation 
or tti industry as methylated spirit He is by 
virtue of his office naturally concerned with the 
analytical chemistry of these alcohols espe 
aaOy of ethyl and methyl alcobd and with the 
subject of alcobolometry m this country and 
ObtimA^ and he writes with special knowledge and 
attthonty He gives a suflBaently full account of 
the fiscal relations of ethyl and methyl alcohol 
«nd of the different forms of denatured 
alcohol) as used m industry treats of various 
apmfuous beverages their origin nature and 


<jhO>ites4 examination^ and concludes with a con 
cm tlatament^of what is definitely known con 
^Uehimg die {diysk>k>gtcal properties of alcohol 
It will be seen f^om this short summary that the 
a comprehensive treatise in which 
everything relating to alcohol finds a 
i IS) of course) essentially a compilation 
tmensrous sourceS) the range and extent of 
may be mferred from the excellent biblio 
/ Hysoded to the work But the compila 
worth waking and has resulted in 
nd tMlarflmgad monograph it is 
ishlS) and tlyi information is sound) 
dme 
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Aldiough the practical brewer and dlshtfer wdl 
find much in it that will be of use to them si 
times, the book is not pnmanl) intended foe tise 
JO the brewery or the distillery Technical detada^ 
such as are to be found in standard treatises on 
brewing and distilling and which are the subjects 
of the trade journals would be out of place lO a 
work of this kind where tkobol as such is the 
main consideration 

For the commercial production of alcohol 
from wood by Classen $ process or some 
modification of it there is apparently no future 
m this countr} and it would seem to be doubtful 
whether any permanent success will be possible 
even in countnes where wood waste is more plenti 
ful than With us Mcohol from sulphite waste 
liquor in the manufacture of wood pulp is how- 
ever bein^ produced in considerable quantities 
in Sweden and elsewhere and bids fair to become 
an important industry Synthetic alcohol from 
acetylene derived from calcium carbide has been 
mide in German) by methods whii^ were largely 
developed during the war mainly in consequence 
of the shortage of potatoes It remains to be 
seen whether the manufacture will become per 
manently established The synthetic production 
of alcohol if greatly extended would be certain 
to produce considerable economic disturbance in 
Germany and would also occasion much perturba 
tion in agr irian circles The danger was foreseen 
by the late Government which by the Spirit 
Monopoly Act of 1918 placed the manufacture of 
synthetic alcohol under the control of the Stale 

In describing the properties of methyl alcohol 
the author rightly lays stress on its toxic char 
acter It is far more dangerous than is generally 
known It is alle^^ed that the shortage of whisky 
during the past four years has led to a great 
increase in the drinking of methylated spirit 
Ordinary mineralised methyl ited spirit which (s 
the only form to which the public has ready 
access contains wood naphtha and a certain 
amount of mineral naphtha in addition to ketones 
and other substances and is a very noxious 
beverage its habitual consumption quickly results 
in blindness par ilysis and death The detection 
of the presence of meth>l ilcohol in mixtures con 
taming ethyl alcohol has naturally received mudk 
attention in the book The matter la of fised 
importance in view of possible illicit attempts 
to use denatured alcohol instead of duty-paid 
spirit It has given nse to an abundnnt htera^ 
turf a critical synopsis of which is given by the 
author to whom the problem has a special pfo 
fesMOnal interest Many of the nUttboda described 
are highly sensitive and cbaradtenatic, dpd 
IS no practical difficuk) dowMaya ilt r#dog|iiiri|pg 
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Ibe pr ci ff i cc of moihyl alcohol in alcoholic mm 
turea or in afcertainingr ita amount 
Th« author deals with the question ofoJcohol 
as a fuel especially in the tntemal-<Mnbuation 
enj^i and gives details of the results of special 
mvestigationa which have been made ui Amenca 
and in Australia to elucidate its relative advan 
tages as compared with other forms of motor 
spirit Lastly his chapter on the physiological 
effects of akxihol gives a careful summary of our 
present knowledge of lU action on the human 
organism mainly bnsed upon the report (published 
m 1918) of the Committee appointed by the 
Centtai Board (Liquor Traffic) of the Lniled 
Kingdom It is a well balanced and impartial 
account of established fact concerning a most 
important subject intimately related to the 
national welfare 

The book is well illustrated indeed this per 
haps constitutes its only dement the necessity 
to use so called art paper throughout in order 
to reproduce the large number of process 
figures adds greatly to its weight and thus de 
tracts from its general utiiit> would wit 

lOgly have dispensed with many of the pictures 
some of which add little or nothing to the attrac 
tiveness or usefulness of the book Its convem 
ence in handling and as a work of reference 
would thereby have been increased 

A (rRtAl ARTIST OF NATURE 
A \aturdUst s Sketch Book By Archibald Thor 
burn Pp vm + 7a + 6o plates (London Long 
mans Green and Co 1919 ) Price 6 guineas 
net 

A ll artists are more or less inflienccd by the 
work of some previous craftsman whose 
technique they admire and it is no detriment to 
the achievements of so superb an artist as Archi 
bald Thorbum to say that on him has fallen the 
mantle and style of Joseph Wolf the greatest 
irtist of bird and mammajUan life the world has 
ever seen Tborburn himself admits this influence 
and renders an adequate tribute to the l^gone 
master Yet whilst the care and delicate handling 
of birda mammals* landscape and natural 
features bear some similarity m their rendition to 
Wolf m treatment of form and sense of beauty 
Thorbum q style is all hts own and distinctly 
ongmtl In one respect at least and that a 
most uKportant one he excels even Wolf for 
the beauty accuracy and strength of his 
coloar Tins has never been surpassed by soy 
arhst of Resent or modtro times m water odour 
In tM work before ha we ate presided 
wuch a senes Of flafijbed sketdimk moitlly m 
i6lS* VOL 


cdour and' drawn direet from Bfe Hivkig 
for his loodds the tpost restive and ebtdvb ^ 
all Sitters the average ardst 11 coflteoi to draw 
roughly m pened cbaraoteiisdc posti^* and them 
has to rely fbr coiounog- in tua A^ds ot ^i^tber 
and fur on such skins Or stuffed spoedbebs da he is 
able to procure Thorbum it ts true 
such aids a/isnoards to 
sketches he makes direct frean N||PMywd thus 
he obtains the proper bghtmg and th^fw effect 
of fur and plumage is it is in Nature Thus he 
gives us a perfectly satisfactory representation of 
the creiture depicted and with all ttie effect cf 
true colour without ultimate studio work which 
js always liatde to inaccuracy No one unfess 
he IS an artist himself in this difficult line has any 
idea of the rapidity skill and accurac> of observa 
Uon that are required to be alnays successful and 
whilst It may be sud that even Thorbum occa 
sipnally fails slightly in his drawing 99 per 
cent of hts work is beyond criticism and 
perfectly successful 

In no family of birds is Tborburn more com 
plete m his knowledge than m the case of the 
game birds and raptorials His eagles falcons 
grouse partridges ind black game are drawn 
from life with a dexterity that is imaxsng He 
puts a wealth of colour and a bloom on his 
plumage that we who know these b rds best are 
left m wonder at hts skill There are just the right 
softness and rotundity all done with a few un 
laboured wrashes Details of the plumage in the 
form of pnmaries secondaries scapulars and tail 
are n the case of each species rendered with 
exactly the right number of feathers No point 
that IS charactenstic of any species is lost A 
golden eagle in repose shows just the one fluffy 
feather on the flink and in flight the striking 
whites of rile under feathers which show only 
when the bird is in movement We do not need 
to be told that the senes of sketches of gam^^ 
b rds hawks owls and smaller perching birds 
are drawn direct from life because here in this 
be utiful volume we who are naturalists see them 
as they really are in all the bequty of life and 
movement Perhaps Thorbum w nior< suooessfut 
with creatures in repose than in intense actum 
but this may be due to the fact that the pi|^tic 
prefers birds and mammals in their quielSr mooda^ 
end he hkes to xmider them so ** ^ 

Probably the artist s work w most sotec^Sflil 
because he takes such Infliule cqre wit^ 40 {as 
details bdfore attacking tns flnisll^ fneturepif U 
he has ]to do a p^itp fot adiM wb($, ood tmo 
cefloured flgurea from dot Mol^i 

draws tMfftyah aQ ** 

bifta* add diaeifljf' fhdh 
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*94. Wi caif» « hrsMiand knowledge 
indole fiWare before commencing bis final 

text the artist supplies of how and 

he madi his sketches, supplemented with 
ocighud oheervatfons of the habits of birds and 
mammala, is both adequate and interesUng. At 
the sod. of the volume are some beautiful studies 
of iaodscalie juid plant life, notably the exquisite 
sketch of a thistle (plate 6o), snow>covered furze 
and pfnea (plate 58), the eagle’s hunting-ground 
(plate sJr) — a perfect handling of the high tops — 
and pheaiuint covert (plate 56). 

Urn v^ume wlU do much to enhance the repu- 
tation of Archibald Thorburn as an artist, and 
those possessed of the necessary wealth have the 
opportunity of purchasing something that will 
live as long as the taste for Nature, high art, and 
beauty continues — and that remains for ever 

It is an unfortunate truism that few men, least 
of all artists, are recognised as supreme crafts- 
men during their lives. The day is coming 
shortly — if it has not already arrived — when the 
public, and even art critics, will awake to the fact 
that this century has produced two great artists 
of Nature — namely, Joseph Wolf and Archibald 
Thorburn— 4ind those who possess a complete set 
of the work of these two masters will be very 
fortunate. 

In the vedume under review we notice only two 
slight errors. We have never seen a white-tailed 
eagle (plate 4) so dark as the speamen figured, 
nor have we observed a green cormorant (plate 36) 
with a "bushy ” crest of the shape depicted. 

J. G. M 


SUBMARINES AND SEA POWER. 
Svbmarinu and Sea Power, By Charles Dorn- 
viUe-Pife. Pp. viii -f 350. (London : G. Bell 
and Sons, Ltd., 1919.) Price loe. 6d. net. 

T KB author has already written several books 
dealing with the development of submarines 
aad alio s^th their exploits on actual service 
under war cbodtions. In the present volume an 
a tt e mpt ia made to discuss tbe influence of the 
auhauuruM, now anjmportant weapon in naval 
'emefrre, "on^natioasil life in time ot war in order 
lo awaken those who administer the empires of 
itCHlyiy and t 04 norrow to the need of provision 
a MW and growing menace which has 
; the (dder thwriea of sea power.” « 
el ;the nutter in this book has almdy 
Ih tbe author's previous publications, 
Bkat In tbe e^pWa on the evohitloo 
t^ti^jurlne. The ’I|iffculties of navigating 
Yjhs testrktloBis imposed by limited 
10. VOL, I04l 
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depth of water and other hydrographical Mturati ' 
the conditions for favourably attacking ad fMBttf 
and for escape from one» aod other factors deal* 
ing with the employment of submarines, are dealt 
with in some detail, particulariy in so far as didj 
affect the use of naval power. Tbe imoedtate 
effect of the German sub^rine menace upon ottr 
** sea power ** during the Great War is discussed, 
and the author makes some suggestions based 
on our recent unpleasant experience for the guid- 
ance of future administrators. 

So long as details of construction end of work- 
ing the submarines are under review, the author 
IS on safe ground, but in developing general 
arguments, in stating his premises, in the marshal- 
ling of his facts, and in sdecting his language, be 
is not so happy. A plaintive appeal is made in 
the preface that the book may be read to the 
end before any definite opinion is formed The 
appeal is necessary. 

The author has not considered his subject on 
broad lines. When one has defined a submarine 
as a mobile ambush which can be set not only on 
this Side of an enemy, so that he will have to 
encounter it m his advance, but also well within 
the enemy lines without incurring any serious risks, 
and with a considerable degree of protection by 
reason of its power of submergence, whilst retain- 
ing its powers of observation, the serious restric- 
tions Jt imposes upon tbe movements of a surface 
fleet become almost obvious. The submarine 
affects enormously the tactics of a surface fleet, 
but the experience of the war has not shown that 
the submarine has appreciably altered the applica- 
tion of naval strategy. It will alter types of ships. 

A picture is drawn or suggested of what might 
have happened to our sea-borne commerce had 
Germany possessed at the outbreak of war looo 
high-powered submarines. Such a picture is not 
instructive in any way in regard to the future 
aspect of tbe submarine question. The success 
of the German submarine- 4 or it was undoubtedly 
a most successful weapon for harassing our sea 
power— as a matter of fact lay in its surprise ap- 
plication contrary to the Hague Convention. 
Germany possessed xooo submarines Britaia would 
have had in all probability 10,000 partial antidotes. 
Fortunately, such favourable conditions for sur- 
prise by submarine cannot occur again. A 
measure of the success of submarine activities is 
obtained from the book, in which it is stated that 
600 merchant ships and fifty warshipi were 
destroyed, and that 1500 patrol ships, wHh funs 
and ammunitioti and deptfi-charges, and 
minesweqxeTs had to be built or ased hr 
battng submarhiesr , 

Tbe chapters at the end of the faoefc daalhsr 
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•wldi MW ptwntf *ad icme cconooric whd iater' 
proMeiiii ihould be reiul. Attention it 
dbe^ted to ^ neoensity lor the revision of bter> 
nntkwal law tpd to its enforcement in r^ard to 
matters affecting the mercantUe marioe. Inter- 
national taw as devefeped from previous war ex- 
, p cri enc e must of necessity be inippUcable to wars 
sudh as that jpst ooncluded« in whidi» instead of 
small navies and armies, we had nations in arms 
when every import is almost certain to be contra- 
band. 

The title given to die Ixxdt brings disappoint- 
ment, for the author does not give a general treat- 
ment ot the effect of the submarine upon sea 
power in the future. He pictures many trees, 
some of the soil, much undergroisth, but one never 
seems to see the forest. A. B. T. 


OUS BOOKSHELF. 

Studies tn the Construction of Dams: Earthen 
and Masonry. Arranged on the Prtnctple of 
Question and Answer for Engtneertng Students 
and Others. By Prof. E. R. Matthews. 
Pp. v + 43. (London: Charles Griffin and Co., 
Ltd., 1919.) Price 41. 6d. net. 

Wb gather from the preface that this little book 
is intended to be of assistance to students pre- 
paring for the examinations of the Institution of 
Civil Engineers, the B.Sc. (Engineering) of our 
universities, or other simitar examinations. The 
text is arranged in the form of "question and 
answer," and includes references to some of the 
more important dams constructed in different parts 
of the world. Students who are pursuing sys- 
tematic courses in the principles of engineering 
will find a good many statements open to criticism. 
Thus, at the foot of p, i, we read: "In a low 
dam Be may be taken as being equal to AB." 
ABC is the pressure diagram, and surely this 
statement regarding BC is not independent of 
the scale of pressure employed. Again, on p, 1 : 
" The centre of pressure passes thrmigh the centre 
of gravi^ of this triangle and on p. 9: “nie 
centre of pressure acting at a point H/j above 
base." On p. 3, f*H» should read rbH*, and 
there are several other mimrints. On p. 4 the 
readtf it tokt that the weight of the wall will 
act through the centre of gravity of the sectimi, 
but receives no directions as to how to find this 
point, although space It wasted on p. 25 in 
answering the questions how ,to find the centre 
of gravity of a triangle and parallelograffl. We 
hope that qwstions such as No. 7, p. 15, do nht 
qraur often in profCMlmial or university examuia- 
tioas 1 " What are the suggestions made by Mdes- 
worth relatKe to the tideknesb of high and low 
masonry dams? ” On p. 16 we read some curi- 
ous statraents, and quote a typical one: 

g«,8pecific gravity .of the masonry •• for light 
matohry 130 Tbs. per square footns’off." It is' 1 
NO. 3618, vou i^} 




not posslhla b the luaits of a, d»i^ Nhjfka'to 4^ 
with every point which mlgh* oritkbsd, tmi) 
^bably, enough, has been said to flw coa- 

dusion Uwt It would he sintll to gflve the hook 
a thorough- revhuon. 

Immune Semi A Coneisif. BxpSsUifn of our 
Present fCoowtedge of InfsWon ossd Intmiomy. 
By Dr. C. F. Bwduao and J. Kaopum, Fifth 
edition, tbonoiwhb revised. ^x^i 4 .ao 6 . 
(New York: Jpmi Wiley and 8 qUi, fnc-t Lon- 
don: Chapman and Hall, Ltd.,. 1917.) Price 
js. net. 

The present edition of this book has been revised 
throughout, and fresh details have been inserted 
where neccssao- U pves an excellent and, on 
the whole, a simple account of the salient facts 
connected with infection and immunity, antitoxins 
and other sera, r^totoxins, opsonin^ vaodoes, 
and other reactions of immunity, and the prac- 
titioner will find it a trustworthy guide to modern 
views on these subjects. We suggest that the 
details of the partial saturation method and of 
" toxin spectra " in connection with antitoxins are 
somewhat beyond the general scope of the work, 
and that the space devoted to mem might be 
better employed in extending the more directly 
practical subject of agglutinatioh. The technimie 
of the Wassermann test for syphilii has been in- 
cluded in this edition in napoiM to many re- 
qu^ts for information concerning it. Here, ^ 
again, we think that the description is too tech- 
nical for the average reader, and might be simfdi- 
fied with advantage. These, however, are mimr 
faults, if faults they be, and do not in any way 
detract from the general excellcnoe of the book. 
Several figures serve to visualise the descriptions 
given in the text, and the book is very readable. 

R. T. H. 


H/mdhook 6f Mineralogy, Blowpipe Analysts, 
and Geometrical Crystallography. By Prof. 
G. Montague Butler. Pp. 1x4-311 4>v-t'to4- 
viu+ 155. (New York : John Wiley and Sons, 
Inr. ; London : Chapman and HaB, Ltd., 19(8.) 
Price 162. 6d. net. 

This book is m three parts, which are sepsrstdy ^ 
raged. Iliey are also on sale simarattly. til* 
first part consists of condse, deany printed de- 
scriptions of the different minerid spedesy ehd 
should prove useful for their recogmrion by ^1^ 
student or prospector. This witi be 1 ^ 

the use of the mlding tables ot the physical char- 
acters of 'the different minerals, which ate a spsdid 
featum 6f the work. The second part d^Ms- wWl 
the blowpipe analysis of mineryb. Here alto the 
resulta are set out in a conyeirieot taiwiUr'icdai- 
The third part, which is devoted to crystfSlo* 
^phy, is not so sstlrtaetory, the autf^jMis'a 
■ystm peraUsr to himsdf M deamJIli* CMm 

symmttry which lsby BOiMirdaar. Heii^ 

^tkmal at the^Bfe^ ff me 4fi ^mtaU«f 
Weisa system qd oomm ot o^etsi 
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\ TO THE EDITOR 

fMtfJW te r 4^ «•» htmttlf r^spcnstbU for 

ifSOddi Mjlihmdr h$$ totfsp^enU N€ith$r 
CM h9 HHnivfflXi# io rciifm. Of io corrci;^cii<{ wth 
IM wmmJf •/ manuscttpu mUndsd for 

«Mf «f >art of Naturv No nohoo w 

Uthm 0f monfmom Mnmmtcakotu] 

AttMl iMrgy 

RMpaoKO to tbe notice of my recent Trueman 
Wood lectttjce on p 430 of Naturb of Decemb^ ac 
lAtt, let md eRptitin that 1 admitted that wc could 
not at (aneaent tap or utihae intra atomic enorf^ except 
what }B us ipontaneouslv But we niiv claim 
to be utiiislQfl intnuatomK* properties mnrt without 
some kind of dismtegration the right kind of pro^ 

K lea would not be available I ta> dearly m the 
ire It 18 atomic properties rather than atomic 
enern that are at present being utilised in wireless 
tembon) 

Furthermort, althcnigh the excitation of heilthi 
rettnal ocnes iv pr)manl\ dependent on the uicrg\ 
of incident light, \et the action is as if the atoms of 
a retinal substance acted os a cumulntors storing up 
an aether disturbance of quite unph^siologicat fn 
quenca until a quantum has been collected when a 
stimulating prop.tilr is liberated If anything like 
this happens, the qnerg\ aitualh utilis<d is ttomii 
for if that haa no existence the light w ives 
would be powerless There mav be p ithologR d rases 
where optic-ntne stimulus Is independent of received 
luminous energy but that ts a highlv uncksirabk slate 
of affairs Ohvfr I looci* 


MttanorphMia #f Axoloti amMd hv TliyroM-faadaig 

The fact that a diet of mammalian thvroil will 
induce frog tadpoles to metamorphose precot iousl\ 
into the adult form ts now well established U is of 
some Interest to find that this diet produces a similar 
effect m a form which usually does not metamorphose 
—the ^xdoil This is the Im a of a salamander 
known as \mblvstomi but is remarkable in b ing 
neotemt le it normalh fails to metamorphost and 
mains full si*e and aexual maturit\ while 1 eepmu its 
larval characters Chief among these are the external 
gill* and the fin along the back and both borders of 
the tail but the adult also differs from the larva m 
colour in shape of head in the development of <^e« 
and eveltds m the rounded form of the tail and of 
course m the use of its limbs for progression on 
land. 

Marie von Chauvin in German\ (/etischr f IVitt 
Zool vo! xxvli 1*77 and vol xh ifWO ^nd T Ci 
Bouhbgar in this country (Proc Zoo! Soc tqn (2)) 
have Ouveeeaed in getting \xolotl* to a^isumt the 
adult form h> forcing them to breathe air either b\ 
keeping them? m damp moss or m i gradualh 
dmdmridng quantity of shallow water 

In- conjunction with Mr D F T enev 1 have Wn 
the effect of thvrofd diet on Axolotls Tw 1 
abuhg J^ieclftiens uc cm and lar cm long md 
thare^ preSttfMblV between six and twelve months 
^ were kept in a tank at an average iwperature 
W C in 4 depth of water {more than am) 

MMMaiwblv greater than that needed to induce ur 
hraadslng* Thev were fed on ox thvroid at first 

‘nAt « W 

IfSotla M *j dlSmct «k9ef«tiont were vtsible in c^r 

* • - of ita end on Deoemlyi^ 

UrUcft b ontliJW m metemomhewit 

ki Boubi^V •W 

yot. 104 ) 


4SS 




« ith oniv ve.ti((ei of giU» and fin Qn Oeceaiber M 
tne iw*t or penultimate atage, with acaro^ a tmeer el 
larval cbaractArs was remnad The larger 
the metamorphosis of which was sughtR^ Aovff 
advanced, had climbed out of the water up 4 plat- 
form provided tor the purpose, apd fts akin was ai 
dn at an ordinary salamander's When fteced Oft 
the table they both walked well, thus dIfferfM 
msrkeOJv from the larva, which cannot use its teM 
enkientfy if placed on land Curiously enough wi 
tlw succ^tng day the larger animal had returned to 
the water where it remained until December 23 It 
then again left the water of Us own accord and up 
to the timi of writing (December sa) has remained 
in ail Two other specimens of similar si«, fed on 
wot ms and kept in shallow water iccording to 
Boulenj;,or s mi mod have so far shown onlv mimmat 
changes 

Two points are of special interest First the time 
of metamorphosis just over three weeks is much 
shi rter than anv previousl\ recorded Boulenger's 
hn e took from twelve to sixteen weeks Mane von 
( hnuvin s from seven to forty weeks Socondlv the 
critical stage in the metamorphosis was rcoch^ 
apparently without the animals breathing air at all, 

• e two entireh different ciusos forced air breathing 
ind a thvroid diet ( an produce the sami result 
met imorphosis ft was not until December iq that 
thci were observed to come to the surf ice for air and 
i\en after thit although possessing no functional 
gills thc\ hpent much time at the bottom of the 
watt r onlv c ci asionallv rising to float suspt ndod close 
below the surface with limbs outspread after the 
fashion of newts 

Manv interesting problems patent themselves which 
It IS hoped to woik out ns opportunitv offers Moan 
while this note is nubhshed in the hope that others 
who possits \xolot1s will repent and develop exper! 
mints \long these lines f should be glad to enter 
into cortfsoondenre with anvone intending to work 
on the subject with the view of oreventmg useless 
\erlapping in the worl ing out cf the problems that 
luse and further I should be very grateful if «n\one 
possessing ^vofotfs whether voung or oW would mve 
me the ooportunitx of purchasing some as tho\ are 
t prescnl verv difficult to obtain in the market 

JlIIAN S HiMFY 
Vow Co 1 Iefu,c Oxford Decemler 24 

TIm Hibsmatiofi af tba Homa*flv 

M OB Skouy s discover) of laivar ( f Vitvtn dom w 
Uca in the bodies of snails Dr J < fiahan v ob 
servitions thereon m the Timer, and the note m 
VsTiRE of December iR last are very int<fesung to 
biologists but It IS most improbable that a Winter 
crusade ij^ainst the Hehcidje would ha\c inv appre- 
liable effect in diminishing the summer swarms of 
files 

I am lid to this conclusion b\ circumstances under 
mv immediate obscrvition Round m> house is a 
lirge flower girdui in which 1 ivork constaotlv at 
all seasons desperately womed in summer by legidna 
of house flies In the course of for^ years I have 
never come jcross one of the larger Hellctdss m thla 
garden, and mv head gardener a very Intelfigjnit 
man and a good observer, assures me that in thirtr 
years he has never seen one In the kitdlen #srd«n^ 
which IS distant half a mile from the ffower^ 4 (atdeB 
Slugs abound in both, but the Ofi]> one of the 
that Is found Is a ven ft 

flattened shell <? Hthx coUmno MdUer) and g 
too small to accommodate larva of a hmmify 
It ts also the reverse of abftndacit Ttw* 
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therefore, be other lands of to tuifhour the 

tiirvn of Afiwra tbrot^ the winter 

Monreith HutBKRT Maxwiu 


The MftnttH ttonii ef AnfMt ilHIti Ittt. 

The Kodeikonal Obicrvetor> mai^toiMphc re 
corded the sudden commencement " of this storm 
on AugMSt II at 6h 5^ G M f horizontal foae 
thowifijt -<10 instantaneous nse of 1497 end vcrtkel 
force about 357 while the declination magnet was 
deflected about 1 towards west I have measured the 
three traces '^nd ifter making due allow<ince for the 
errors affecting the hour maria the following values 
were obtained — 

b m 

iionsontal force 6 580 

Vertical forie 6 ^87 

Declination 6 57 9 

Ot eater weight may be given to the declination result 
because of the more sharply defined hour marks m this j 
trace 

It IS of interest u compare this result with the times 
recorded in England in view of the fact that it 

Kodaikan il the sun at 6h 58m GMT w as barelv 
three minutes past meridian passage md ool\ ^ north 
of tho zenith In othei wemt this observatory was 
almost at the centre of the earth s disc as seen from 
the sun md it might be supposed that the disturbanct 
would hi\c been recorded here earlier than il other 
places if it ifc directly due to cm inations from the sun 
Apparenth the sudden commencement was recorded 
at Kew it at out 7h G M T and U Stonyhurst at 
6h 50m while It EskdaWmuir the time is given 
dtfiniteU IS Oh ^Km . m exact agreement w ith xn\ 
result (Natukx. vol ciU Pp 483 ^ 

It seems probable that the impulse is simultaneous 
over the earth to within a fraction of a minute but it 
would be interesting to know the limits of error to 
which the above times are subject and particularly 
whether allowance has been made for the rather large 
error which mav be produced by the mechanism for 
cutting off the fn;ht from the sensitive paper at each 
hour J EfvBRsnsD 

Kodalkind S India November 2$ 


Dellfstioii of Uglit dMnog a Sotar loUiiao 

DukiNo n total eclipse of the sun there will be as 
1 suppose an increase of density of the air at the 
centm portion of the shadow If we imigine the 
normnl atmospln rc removed we are left with a 
residual itmosphcit the rcfriction effetts of which 
will be ch nges in the normal refraction < fleets The 
whole point 1% whether on reasonable suppositions 
this residual atmosphere can produce refnction effects 
of the Older of the observed effects that have been 
attributed to the gravitational field of the sun 

Let us suppose with Prof Fddington thit the por 
tmn of this res dual atmosphere concerned correspond 
mg to T Mir mar the edge of the sun s disc has n 
rndius of about 150 urds and let the index of refric 
tion of the residual atmosphere at the central part be 
Pj and that t the nrcumferenct Then as I 
have shown the displacement will be iccounUd fo if 


Assuminjl that the change of densitv depends onh 
on cha^ of temoerature we have 
^ ^ * 
h ^ “I-* 

Pp k # are the increases of densit) an^ 
Ms of tempertkture at the centre and orcumfcrence 
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Thus we have approxlmatety 

Jp 10^- J)* $1 id^-i> 

We mutt now make aome assumption ar to the 
gradieat of temperature and this is a very inqiortant 
point It would not, I think, be ^ mtka it 
uniform or approximately unipirm throughout a dis> 
tanoe of 150 miles We will assume that m a dis- 
tance of 150 vards iht mcreaM of temperature Id' 
i/iooth part of 0 , Hut does not seem to be un- 
reasonable ^ % 

We then have ^-1 000007 for thcr mdex of refrac- 
tion of the residusl Atmosphere at the centm corre 
spending to a lowering of temperature of 6x8^ C at 
tne centre and of 6aa^ C at a distance pf 150 yards 
ff we assume that the increase of temperature at a 
dihtance of i^o vards is i/ioth of d,, wt get the fall 
at the centre 063^ C and that at 150 yalrds distance 

>■^7® C It will be seen that the greater ^*^^1 the 

smaller is the necessarv fall of temperature at the 
centre \uucr Avdbkson 

Lniversiti Collej^e, Galwav December a8 


Intents SsMUitHiQ Utarature m Osntral iurops 
the War 

1 u \s much interested 1 1 re idin^ Prof Brauner s 
letter from Procue in N ATI Kb of December 11 Like 
Prof Brauner 1 w u unible to obtain Naturf during,, 
the lirst two vear< of the war and I fully appreciate 
hts jov obt ining \our invaluiblc journal agxin 
after m intcrvil of more thin hvc vears 
Prof Briuncr states that fiom July 30 1914, the 
Austrun Government prohibited for more than four 
veirs the circulation 01 anything printed in England 
as a punishment for the regard which espectallv 
during the w ir w fthc Crechi] have alvv ns had for 
your country 

1 his statement 19 mihleading for enemy 
periodmU were withheld from the whole of the 
\uktnan Empire and not fnm the Bohemians alone 
Prif Draunet h ippirentlv unaware of the fact that 
frrm 191b onwirds it was possible for institutes of 
the Vustrian unnirMtien and tCLhnicil high schools 
to obtim scientific pirodicaU and publications from 
Entente countries The enactment which made this 
fcssjbk dd not ijjpeir to be generalh known 
I am aware of two institutions at least which made 
aopliiation for and obt lined from the Austrian 
Foreign Office the necessarv permission ind in 
neither instance was inv difh uUv experienced 

Ih Rnd u n Institut of \ienni wis one of the 
institutions iincerned although it that tune several 
Poks (one of them 1 Rus^vn hubjett) and the wnter 
of this letter were working there What is more the 
Austrian Foreign Office was not unaware of thrs 
quasi intern itional iharacter of the Radium 
Institute I 

Rooks were also obtainabk and 1 know of several 
men of science of Vienna Budapest and even 
Pra|«e who were granted permissioa and obtainid 
be OKS from France and England through neutnd 
countries ^ 

A few months before the armistice I remember 
aitung m a Viennese restaurant at the same table as 
a gentleman who was voraciouriv devouring the con- 
tents of ths Sketch and the lUusiraied^anaim 
To judge from his frequent unsuppra^M hugbter, 
one would have ihou^t he^as scamung the Mufea 
of Fwitrh Not ha'Sng seSh thtoe psdodtcalfl^ 
nearlv fivA vears mv Interest artd Cmoalltv were 
aroused and I this geotlenub^^s perqpireioii tq 
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k 6 Uvem. Hi« reply Wd4 very emphatic . Das ist ja 
gim* t ” I gathered from his» further con- 

vemtjoo that he belonged to the Intelligence Bureau 
of the Apetdan Foreign Office^ and that his work con- 
dfted in reading journals. 1 envied him, but 
oouM not suppress my feelings of astonishment at 
his reading such *"gnnz gehelinen Dokumerfte ** in a 
public restaurant. 

It to^y be mentioned in conclusion that (^crinanv 
was much more liberal than Austria about the cir- 
culation of Entente publications. At least until the 
later months of the war, It was posNibic to go into 
anv of the larger caf^s of the Ivorman cities and 
ehjOy a cup of coflee-substitute o\er a copy of the 
Times* Le Tempi, Secolo, and various ntncT news- 
papers of the Allied countries 

Roreri W Kxwson 

The University, Sheffield, December 17. 


Reyid Meteorel^lloal Soeiety'a Ptienelosioal Returns. 

Wira ^930 the phenological returns complete the 
thirty years, which period is a lecognised critical 
epoch in meteorological records 

Tn consequence of the war, our ohserMng stations 
fell to no in lOiS, against the high-wnter mark of 
133 in 1914. Wc are most anxious now to rocuver 
lost ground, and would In this rospec't like to make 
1930 preparatory to the years to follou. 

A reasonable total would include nt least 220 
stations, an averse of twenty onK for the eleven 
Meteorological OflSoe district**. At present we ate 
short of this in all but South-east England and the 
Midlands. The six districts forming Scotland, Ireland, 
and North-east England average onlv 3I ca^h Wales 
has two stations only, both In the south-west ' 

The observations asked for refir to the blooming of 1 
thirteen common flowers and the appearances of six 1 
birds and six insects. Other migrant records and notes 
are also invited, but these are of hcconduiv import- < 
anoe. 

A copy of the observing form and of a recent report 
win be sent with pleasure, (the repoits so fat as thev 
are available) to any readA^ of N ATi’Rt w ho w^ould bo • 
interested to help. 

We especially suggest the value for all interested in 
Nature-study and regional survey rlabses. 

Inquiries 'should be addressed to one of us, or to 
the Assistant Secretar>, Royal Mpleorologieal Scx^ef>, 
70 Victoria Street, S.W r. " 

H. B Advmks, 

33 Holcombe Road, 

Ilfoid, Essex. 

J. Edmund Cl\rk, 

“Asgarth,” PurW, 

Surrey 

-nistalii's tiMary and n Map Analoaua. I 

I AM grateful to the Director-General of the 
Ordnance Survey for directing m\ attention to an 
inaccuracy in my article in Naturk of December ii, 
P* 375 * H was there stated that it is not possible 
to strain a map of the earth’s surface so that oil 
gmt oirdcs become straight lines. 

This Is dearly contrary to the knmvn fact of the 
caifttal projection. As a matter of fact, the sphere 1 
Is one of the limited dess of surfaces for which it Is | 
pQdrtble,to stiraijn all geodesics Into Uraight lines. 

’ For, an jsrhitrary surface this is not true. The 
differepee between the properties of the sphere and 
'of the ^general surface giWs a fair indication of 
thb Hoq^pdrtcal notions at the back of Einstein’i. 

, ' E. CrNNiNc.HAM. 
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THE SUN DANCE OF THE TETON 
SIOUX. 

A S man advances in the scale of culture he loses 
his dependence on Nature. The dwdkr in 
a modern city relies chiefly on artificial means for 
his pleasure and comfort, but the American Indian 
realised that his whole success depended on his 
I co-operation with natuml forces. He studied his 
I surroundings and evolved a system of reasoning 
by which he attempted to explain them. A 
thoughtful Sioux Indian said to the writer : 
“ When we see the changes of day and night, the 
sun, moon, and stars in the sky, and the changing 
seasons upon the earth, with their ripening fruits, 
anyone must realise that it is the work of someone 
more powerful than man. Greatest of all is the 
sun, without which we could not live. The birds 
and the beasts, the trees and the rocks, are the 
work of some great power, * ’ ^ Having recognised 
a creative power with the sun as its most im- 
port ant manifestation, it was a natural step in 
native logic to regard the sun with a reverence 
j that IS best expressed by the word “worship.” 

While the worship of the sun, m various forms, 
was widespread among the Indians of North 
^ America, the sun dance was a ceremony the 
observ.incc of which was limited to certain plains 
tribes. TTie sun dance among the Snntce Sioux 
differed in some respects from that of the I'eton 
Sioux, w»hich is herewith presented, but the under- 
lying idea is the same. The sun dance was “the 
first and only religion of the Sioux,” and even at 
the present "time it is considered too sacred a 
subject for ordinary conversation. At the opening 
of the writer's study a member of the tribe said : 
“If w^e were to talk of the sun dance there should 
be at least twelve persons present, so that no 
disrespect would be shown, and no ^oiing people 
should be allowed to come from curiosity.” 

The purpose of the sun dance was the public 
offering to Wakarj'taiika (Great Mystery) of what 
was strongest in the nature and training of the 
Indian — namely, his ability to endure physical 
pain He did this in fulfilment of a \o\v made in 
time of great anxiety or danger, usually when on 
the warpath. The time of the sun dance was the 
full moon of midsummer, “when all Nature and 
even man is rejoicing." Into this joy and beauty, 
ns though to give a greater contrast, the Indian 
projected his personal suftering. Eor a month 
I before the sun dance it was customary for the 
medicine men to “pray for fair weather,” singing 
their songs of magic power, burning sweet grass, 
and offering their pipes to the sky, the earth, and 
the cardinal points as they made their petitions. 
It IS said that the oldest men cannot remember 
the falling of rain during a sun dance. 

From long distances the people came aqd made 
their camp in a great cirdc. The dance eodosure 
I was in the centre of this drcle, and was about 
50 ft. in diameter. Around it was erected a shelter 

1 ** Teton SIoa« Ma^c ” Bjr FfancM DcMiaro, BotUaii Si, Rnnu of 
AtatHcftii FthDooev, SipUImoqIm Ifwlituthw, WooSlufloML r\C., p. ^ 
Othor dkoct q^attow, m wott ibe filet* borolh prwitM. •n ma tM 
Mwo work, n he of Aatrku PibiM^y Sm Bihdty cWeii 

I »Montor*vrodvc«tS«inMtratloiMi»cdliitbn«roct«. 
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for those who witite^sed the ceremony The sun 
dance pok was placed m the centre of the dance 
enclosure and near its entrance which was 
toward the east« a large drum was placed the 
singers being seated around this drum About 
15 ft west OT the pole a square of exposed and 
iRnely pulverised earth was located This was 
call^ the sacred place and its preparation as 
well as the securing and erection of the sun>dance 
pole were accompanied by ceremonial songs and 
acttoo 

The tree for the sun dance pcit wis sought as 
men seek an enemy It could be cut only by a v rg n 
selected carefully from the tr be and the song 
wh le t was be ng felled was song of w'lr The 
branches were cut off and n a triumphal manner 
the pole was earned to the camp where t was 
pn nted n vert cal red stripes by the leader of the 


bmsclies of downy white tadhenf Wtst 
of tins was spread a bed of freiih hage on edodh n 
btiffalo skuB wdidd ho laid durug' the oef w tioiy> 
and between tiie two wa* k pipO'^adt to mappw, 
the stem of the cereinooihl pqpe Tho peopk 
watdied thm also iti aUenoe had the leader ei^ 
the following sotte Poor ttteea to the earth 1 
priwed A pace ■Twill pr^ere, O enhe^ behold 
'Die sun dance jdpe (Pig ■) was decorated tn 
a presenbed manner ^ one ^ the mott sk&fel 
women of the tnbe Thisoqie vn$ camn by the 
leader of the dancers Those who took pan m 
the dance wore their hair loose after the custaMD 
of men who had recently killed an enemy Eacli 
man wore 1 deer skin apron that extencm to his 
knees back and front An eag^e-bone whistiC was 
hun^ around h s neck and on this whistie he 
blew ns he dnneed 



ceremony The people watched the pa ntii g and 
erection of the pole with deep reverence and 
luitened while the leader sang the sacred songs that 
had come down to him through many generat ont 
— the songs of Dreamer of the Sun In one of 
these songs the pole speaks saying Sacred 
(made holy) I stand and after the pole was m 
potitiofi the wmrds of the song were Grmid 
father at the places of the four winds may you 
be reverenced Yon made me wear something 
sacred The tnbe sitting in revmeoce they wish 
to 1 ve The sacred ptece was then prepared 
the eaHh being finely pulvensed and two inter 
secting lines drawn In it forming a cross In 
these wes tobacco was placed then covered with 
vermiUon paint powder^ and over this was spread 
aete t feted gypsum tbrninw white m colour At tie 
ighifteetvon anfi ende ca the lines were planed 
NO 3618 voh ibgT 


The torture of the sun dance was inflicted by f 
the insert on of a shprt stick or skewer tbrougm 
(he flesh of the chest or hack and plaoog a strain 
upon this unt 1 the flesh tore releaaing the man 
While the word flesh is oommoiw used as 
suggesting the seventy of the ordeaL toe Indians 
said that the stick was put througn the akin 
It probably penetrated also the anliduteneous 
fascu A knife used 10 making the Inctsi^ la 
shown 10 hm 2 together with thwahield eovenpg 
Ae pomt of the kmfe when not m use A euWi 
aocttstomed to the work lifted a poetton of* 
the mao s flesh (or skin ) between loi tilun^ 
and fliwr thrust the knife fhrmtth it fgUbiglM; 
this with the pointed stick The strain far 
etidc was aecured by ^lipg toU the ebdit of tu^l 
that hung from (lie croesber o6<t|R awHl|)hPh 
pole, tbf imigth of these beian^speh iha^ tiip map* 
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rfettvod 6*001 the itraio by r s ng on hi< 
tMk lie Wite, bomrcver Expected to dnnco until 
'tmi^ |;ay« way Othon lagged buffalo skulls 
tp llMir backs aod a man might requast 
tha aHck bt tiot to Jus horse Another form 
<tf toTMra OMMisted m the cutting of gashes 10 
altos and body A nan udieo making h a vow 
^signaled the toanoer of its fulfilment and those 
-who vitoessed the vow were expected to see that 
a wasoamadout 

After a man released himself t was customary 
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•ttsAenson from the pole and the carrytM» of 
buffalo skulls are seen though flw httffab 
were usually allowed to drag on the ground 
Ikde IS decorated with streamers and from tl^ 
ctoss bar are bung two efl^es cut from raw hide 
one representing a man (an enemy) and the odier 
a buffalo The drum is seen at the right with MQ 
singers beside it and in the upper left hand coniet 
two women ate carryiiqp kettles of food Feafi^ 
were often g ven n honour of youiqr men tahind 
part in the si n dance for the first time and in ^ 
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to- apply a powdefed herb to the wound wh ch 
heated m a soor^ jtkne it is said that even a swell 
hjff of lihb HOura teas unknown among the Sir ux 
Mia than reauine(f daaemg with eyes steadily 
hkod Uj^ dlfi aun tod continued danang without 
fdoio? i*Wor ditdiHT that day and the following 
hlghl fjUO 00 the second day t was 

sfwfitd M dtt kad^ diia song Here am 
I am t&i auo> hidioM me 

' pt mm «tui^ udule the men are 

h lip ahmMi Ih % a « drawing by 
. flW INtft « the dance The 



camp there were varous t vents taking place 
during the dances 

During the second day the men fell from «» 
haistion and after beng earned into the dha^t 
tl»y gradually regained coosetousnese tlw eeen 
mg of that day saw the sun dance ground deserted 
as It was the custom that all the people take t^i^ 
departure before sutteet of that day , 

while die dement of pain fpreea ilsdlf m Owr 
thought It it mteresting to Dom (he mioflWkWh 
tniderlyittf tt As the men wore das ‘ 

'iffayed W 'X Ihe tribpvfMpKk^ 
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the old, bchevinir that aft act perfortned poWidy 
I# more effective than the fame thing dmw in 
pnvate Ihe men who had taken part in the 
fcun dance were men of fine character Uhite- 



“ Light Liata,’ “Notioetl to Manncra,” “Tttpe 
Signals, Distance fables, and Other MisoeHatie- 
ous Hydrographic PoUtcations,'’ fide TaMca,** 

lastrumeitts Used for Surveying on Shore and» 
at Sea,' Ttme>4iiea8uring InstruniMto,’ 'The 
Interchange of Pubbcations,” nod **The Estab 
hshment of an International Hydtogra{duc 
Bureau 

The subjects, it will be seen, practicallv covered 
the whole fidd of hydn^afdiy, and the mam 
object of the conference was to oompare the prac 
tioes of all countnesi, widi a view to the adoption 
by all of the best methods, and so more or 
less to standardise the hydr^aphic publications 
of the world All seamen will appreciate the 
benefit which must accrue from the adoption of 
common methods of producing all information 
required for their use to ensure safe navigation 
The conference therefore divided itself into 
committees on the various and from 

day to day these committees ^^rsued their 
investigations, finally reporting to the con> 
ference the agreements at which they bad arrived 
The conference after discussing the committees* 
reports recorded its decisions m t senes of 
resolutions to which the hydrographic authorities 
of each country will it is hi^d give effect 
without delay Ihc result will be practically to 
St mdardise all published hydrographic works 
and will amply justify the holding of the 
conference 


FiM 4 batfUa wnffc g irbciioofc pi t (n a mm (ta 

buffalo w liking (t ig 4) w is one of those who 
fulfilled a vow in the last sun dince ever held by 
the leton Sioua that splendid tribe of the 
rapidly vintshing race 
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7HL INThRN niONil H} PROORAPHIC 
(ONtPRhNCl 

pHt International Hydrographic Conference 
* which was held m lajndan between 
June 24 and Juh 16, wiU, it is belies ed, mark a 
new era in hydrography The reviv il of trade, with 
the consequent increised trafhc on the high seas 
which will accompanv it, makes the present time 
most opportune tot the discussion of the methods 
of charting the svae and the publication of in- 
formation to ensure safe navigation Thanks to 
the initiative of the Admiralty, it was found pos- 
sible to bring ti^ether most of the chief hydro 
graphic experts of the world, and the decisions 
they have arrived at m the conference, tod the 
genera] interchange of ideas which place, 
will be fraught wttli| good to the seamen of the 
world Twenty three countries were represented 
at the conference, amongst the representatives of 
which were the Hydi^aphers of Denmark,^ 
Franc# Lireat Hnhun, Greece, Hcdland Norway 
Swedeh, and the United States of America 
The, subjects to wfaidh the oooferetKe devoied 
'll ffttontton were ‘Charts,** "SaWng Dicecdoas," 
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It IS not possible in this brief account to enu- 
merate all the decisions of the conference and 
only a few of the most important can be noted 

Under tbe head of Charts agreement as to 
the use of a common set of signs and abbrevia- 
tions which denote the various features on a 
chart Was arrived at The adoption of the metric 
system of measurement for depths and heights 
was discussed at length, but whilst the Confer 
ence unanimously expressed the opinion that all 
nations should, as soon as convenient, adopt it 
in their charts and publications, it was recognised 
that It was not possible for the countries not using 
It m fheir charts to do so until the metre had been 
adopted as the general standard of measurement lA 
iheu- respective countries and it was thereforo 
agreed that those countries not using tlie metre 
should insert on their charts tables for the conver- 
sion of the fflOasurementk used to the equivalent 
measurements of the metric system, hntl that in 
their sailing directions hght lists, et^, tbe metric 
measurements should foUow the natioi^ measure^ 
ments The transcription of nantes reoeiv^ at 
tentiofi, and it was agreed that generdUy ^ 
Uteral, and not the phonetic, transcnpdpn vas 
desirable 

Under the head 1^ ‘Swling Dtrecdons," the 
general arrangement of these igiportant addend# 
to tbe charts was ihacttsaed, atM die neon^ 
for the pubhcation oC an annual aupfJeinwd tv 
each volume to bnng"^ up tn date waa Medp 
lola^ M unpovfd idgdiM of deandtuigr llw, 
. sttaayus and currento was adifgted k 
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^waA tign/ed. should be given as true onlv 
aod frwn o® to 360® measured clockwise 
Ihe BJttmngtmtnt of the British Nobce to 
Mannerh* met with univerbtl approval and its 
form was adopted as the stand ird for all 
eountfles 

With regard to the Light Lists the prmctp il 
alterations and additions agreed to were the in 
elusion in the lists of light buovs uirclcss 
direction finding stations and sound r inf, tng 

signal stations The desiribihtv of finding 1 
satisfactory formula for describing visibilitv ts 
lirvbted bv the inlensitv of light is recognised 
and ft was agreed that eiih nation sh )uid make 
observations and collect data in order thit the 
matter might be dealt with bv the International 
Hydrographic Bureau if ultima^cl} established 
The subject of Tides was carcfulK icn 
sideredy and the necessity recognised fir thi 
idoption of a uniform zero frim whi h hcif^hts 
should be measured which should 1 o be the 
datum for soundings on the ch irts and of uni 
form methods of publishing tidal inform aion 
A rule for determining a universal d it uni pi me 
to be called international low ^ iter w is sug 
gested for the further consideration of hvdro 
graphers and decisions were reached regardinf^, 
information to be published in tide tables ind on 
charts at places where the semi diurnal tide pre 
dominates but it was uiforlunatel) found that 
modem tidal knowledge was msuifacient for any 
recommendation to be made is to information 
which should be given on charts at places where 
the semiKlJurna] is not the predomin iting tide 
wave this question wis therefore left for further 
investigation 

Interchange of publications a most important 
matter to ml oountnes as each country freely 
copies the publications of the others received 
consideration, and steps were taken tc put the 
matter on a more satisfactory footing 
A number of inatruments used b> various 
oountries m hydrographic surve>ing were ex 
hibited, and useful comparisons made and in 
formation exchanged 

The adoption by all countries of a system of 
^ time zones ' to regul ite the time kept at sea 
such as have already been adopted by I rance 
Great Bntsun, and Italy was recommended 
The last item on the pre^ramme of th( confer 
ence was the establishment of an International 
Hydrcgrafi^ic Bureau, and is the work of the 
conference progressed, the necessity lor suih an 
institution became more and more evident Ques 
tions arose upon which an agreement in principle 
arrived at, but time would not permit of the 
necessary details to givt effect to the decisions 
being %orked out by die conference nor was such 
k large body as the latter found to be a suitable 
PUMham for doing so On the necessity for the 
jMablishment of a bureau which should be i 
iWtfy advisory body with m executive powers^ 
^ existence of work to employ 

there was agreeftwnt Such a body, 

^ was Ufgtntly required to consider and 
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make proposals for the coHirdination of the warfc 
of the whole of tlu, H>drc^raphic Offices to study 
the numerous questions not full) sidved by the 
conference to act as in luthorit) to which ques 
tions could be submitted for \dvKe to take steps 
as required to obtain the assist tree md co opera 
tion of (Tovernments and Hydrographic Offices 
when required for the execution of any particulftr 
work or research destrible in the lommon inter 
ests of all (ountries and geoerilly to witch over 
and adv incc the science of h)drography t 
result of Its deliberations the conference decided 
to ippoint i committee consisting of Rear 
Admiral Sir J I P irrj K C B (then Hydro 
grapher of the Br tish N iv\ ) Monsieur J 
Keuiud the I remh Hydrogriphtr uid Re ir 
\dminl 1 Simpson the Hjdrogriphtr of the 
I nited St ites \ iv) to pripi c for presentation 
to the v irons ( overnmtnts the ise for the 
isliblishnu It of i burciu and to tike the ncccs 
sir> slips for its formation when the various 
countries should have signified tiuir ippro\al of 
Its institution 

With this final lel the conference com lu Jed 
its labours which from i hydrogr iphie il point of 
view einnot be overestimated and the results 
of which will it is hoped speedily be appirent in 
the public itions of the v^rioub H)drographH 
Offices 


1 SHiKFSPl IREAN G IROFN 

W h learn with mtercst that the trustees and 
guardians of Shakespeare s birthpl icc ire 
laying out the (ireat Garden ittached to his 
house New Place as an 1 h/abethan garden 
Ihe trustees arc niturall) inxious to plant the 
garden with those old fashioned flowers which 
were grown m Fnglish gardens in Shakespeare s 
day and they appeal to lovers of Shakespeire 
and of gardens to help them by < ^ntributmg the 
flowers needed to restore the girden so far as 
possible to its origin il ispect 

Such a garden of old f ishtoned flowers is much 
to be desired in these days when so many of the 
old fashioned bemtiful sweet scented flowers arc 
almost lost to eultivition in gardens owing to 
their being ousted b> the modern crcitions of 
florists No doubt present day flowers ire larger 
ind more brilliant but we have to 1 *,reat extent 
lost the charm scent and elegante of the old 
garden flowers as a result of wh it may be termed 
the vulginty of present day tistes 
Ihe desire for masses of olour ind for mag 
niflccnce of form no doubt accounts for the laow 
of interest m the old f ishioned plants n any of 
which are now scarcely known Among the ^aota 
which the trustus desire to obtain are $w^ 
musk roses ruses damask d red and white/ 
the ^enmson rose and milk white rosCi all 
alluded to by Shakespeare Crown imp^als, 
lilieg of all kinds but them knowm m 
apeare a time were onlv a titne of what fltre noKr 
{otmd m gardens danodiis-*^$^ain onit a 
vod fleur-4c<-tuce are all rtfei[teditq 4^ 
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^p«ftr 4 Md «Mi3c hp malt Of limiba rotetnaiyi 
tiWbilwt*. i^vtadlr cotton box, woodbine «nd 
tm^ nbtta itbotdd be planted 
tjS^ 10 their <xrcular, refer to aevOral 

caiiy findeoiOg booko which ipve eocouott of 
the plittts III cuUivatioo th the utter pert of the 
sixteenth ceoiurr, but they omit to oaentioit the 
exoelieot book by the late Canon BUaoombc^ k 
keen Mbdent of Shakespeare whoee “Plant lore 
and (j/srden Craft of Slmeapeare is a mine of 
itehlul mfonpation on the pUnts in cultivation in 
Shakespeare s day The Ust of plants grown in 
the nrden at Bitton vicarage in 1831 reprinted 
in die recently published memoir of Canon 
dlacombe might also well represent what would 
have been found in a garden three hundred years 
ago and should be referred to by those anxious 
to assist in the good work 
Fortunately mere are still collections of the 
old roses from which it may be possible to supply 
plants for the Great Garden Anyone having 
any of the old fashioned plants suitable for the 
rarden should send them to Mr Frederick C 
Wellstood secretary to the trust Shakespeare s 
Great Garden New Place Stratford-on Avon 
^ whom they will be gratefully acknowledged 
The names of the donors will be preserved at 
Nash s House, adjoining New I^ace which Avas 
once the property of Thomas Nash the husband 
of Shakespeare s granddaughter Elisabeth 
There are prooaUy many people who would 
wish to take part in this interesting tribute to 
Shakespeare s memory but have no flowers to 
send contributions in money from such will be 
e<)ua]ly accept tble and should be sent to the 
secret try to the trust 


A nr sk tm H JNiim ir for new 

ZEALAND 

T INDbR the will of the late Thomas Cawthorn 
w of Nelson Neuf Zealand the sum of 
^40 oool uas left for the founding of a technical 
institute fbe trustees were unanimous m desir 
mg that the Cawthorn Institute should be a re 
boarch institution and appointed a private com 
miasKWi of saentific men to advise as to the best 
method of procedure Ihe oMumissioo consisted 
of Sir } C Wilson President of tte N Z Board 
of Agiaculture Profs Benham Eaaterfleld Mar 
shall and Worley and Dr Leonard Cockayne 
At the request of the trustees the commissioners 
hgve ctmsented to beoome an honorairv advisory 
board The mam reootunendationa of the com 
mission have been adi^ted by the trustees The 
chief xtMrk of the institute la to be mstniction 10 
and Marformance of seiehtific researeh such re 
seatcAdoba definitely rdtetedto the njduttnes ai 
haimmMoA of the Ei^mion ' 

X Mttiifnl well wooded st|e overloaik«g Tov 
ttlm IB|y hbs been seettfad, tte area being apn 
tf tdklitidyy so acres and the dlstahee fifonf NehM 
wfim It 1* eacpectad date the buHX 
Mg* be kfi fin caefy At <% 

eHMatf ed am trowteea ^ »bx det^e^ wrw 
‘li no jq4] ♦ 1 


dte eppcbeal of tke adyUOry bdaAL ie nfMir Upf 
poeition«of director to Pbof T Uf BaMilrfl!^ 
professor of ebeouatry aft Vsetorta CoBege {Ihu- 
versity of New WeiUailpkNL dbo bee 

accepted fbe portion Mur T ej fb* Cm 

bnim School of Agnogltiire, a near 2 eal«od 
BXtmtioner, has been appoint 
chemiftt ether ataff appouttinenta anit be nade 
ahortjy 

A, bberal scheme <tf schtdaeshm end feubwabipe 
IS arranged so that umversily graduates nay be 
attracted to earn out mveatigationa iMdcr the 
guidance of men bers of die stul 

An annual Cawtoom Lecture has been estab- 
lished The 1917 lecture was delivsred by Prof 
Fasterfield on The Aims and Ideals of dw Caw 
thmai Institute the next lecturer was Prpf 
Benham and the lecturer in 1919 was Dr L 
Cockayne 

Quebtion« having been raised as to the legal 
right of the trustees to estabhsh a research insti- 
tute an originating summons was taken out under 
the Declarator Jui^rments Act The derision of 
Mr Justice Cha^nan was to the effect that the 
scheme set out in the report of the oomntissioners 
falls in Its mam features within the terms of the 
testator s intentions It is proposed to introduce a 
BUI embodying the chief ^mts of the judgment 
in the New / ealand Parliament next session 

Though It IS intended that die work of the insti 
tute IS to have 1 distinct economic beating it has 
been made dear that the trustees recognise that 
n I sharp line can be drawn between technical and 
scientific research and that the term technical 
will be understood m a broad and liberal sense 


DR CYRIJ ( HOPKINS 
CIUDFNTS of agricultural science n all 
^ countries will learn with regiet of the death 
on October 6 of Dr Cvnl O Hopkms the disdn- 
guished head of the department of agronomy in 
the Lniversity of Illinois Dr Hopkins had for 
the pest twelve months been studying tbe ex 
hausted soils of Greece under tbe auspices of tbe 
American Red Cioss He had written his report 
seen it translated into Greek and fteceived a, 
decoration from the King of the Hellenes He wasi 
on his wav home but when three ddys out from 
Gibraltar was suddenfy struck down with eon 
gestion of the brain with malarial oompheatiooft 
Dr Hopkins a chief service to agrifubure wno 
ins urgent and persistent advoeacy of tbe need tar 
the honest and adequate use of ffti^scrs Hu 
rmion of operaliohs was the $tata df tibnotSt of 
which he had a very extensive knoudedge lb wow 
the pM*rot writer s privily to noompqns bun 
o« an a^odturd tour dw^b dift ma, 
and tn mm at Brit h^ scam of bu bdUmtite 
a||M|turd dedmioaa and «HKbui«d» W 
ifqpikuus mtwal ecrootiBo oufiMk 
festsd HI m l^aa and Witmgsar JBaama btet 

* tumult 
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itfidet^U wtll remember with pride bis high 
ef th* work of the Rothamsted txpen 
iMflpI iButk^ with whidi he was unusually well 
ft»qiMi|i>yed» Tm Rothamsted data were constant]) 
by hUn m lectures and writings, and he mam 
tatntd his personal interest m the work right up 
10 tM tune of starting for Greece 

of t>r Hopkins’s books are well known in 
this country# Ont — **Tbe htoiy of the Soil — 
was wntten m tbe main during his long railway 
joameys in the States , it is an attempt to intro- 
duce scieotific facts about the soil into the di tlogue 
of a novel It is not less attractive than o&er 
novels written with a purpose and it is light read 
lOg His more serious bwk is entitled Soil her 
twty and Permanent Agncuiture it contains 
valuable summaries of the results of the more 
important field experiments, and an interesting 
and illuminating discussion His own view wis 
narrower than would be usualW accepted h\ the 
)Qunger generation of workers in America or in 
tius country, considered soil fertility to be 
essentially a matter of nitrogen phosphate and 
potash^ and to be expressible in the terms of 
the actual weights of these substances in the 
aoi! There are cases where this view would 
sufj^ccL and many appear to have come within 
Dr Hopkms s experience Ihese however 
would now be regarded as limiting rather thin 
as normal cases, and more generally fertility 
would he considered to be the outcome of 
many ^ some chemical some physic d 

others, again, biological But Dr Hopkins 
did mudi gocxl work training a splendid 
body of Stuarts, dnd developing i department 
which has added lustre to the great L niversity of 
llUnoia r J Ri ssn I 

NOTES 

Wft announce with deepest ngret the death on 
Monday, December aq at seventy >ears of age d 
Sic William Osier Bart F R S Regius professor 
of medicino in the University of Oxford 

Ma R Nathan late Indian i ivil Service and 
author of works on the historv of phgue m Indii 
and the progress of education in Indu his been 
* promolpd by the King to the rank of K f S 1 md 
Mr -G ^ Sankev Inspector Oencr d of borcsts to 
the GoVanuniMt of India, has been given the htnour 

otHbE 

Og F Bboiu has been appointed piofessor if 
gWlogy and palMbtology m the t niver^Uv of Munich 
tn sgeoMaon to tha late Prof \ RothpleU Dr 
Bmtf was a pupil of the late Prof R A von Zittel 
and ^ well Imown for hU numeroub contributions to 
v ^nnit rafa pirimontologv 


the Bolshevik Government The most unportaas 
specimens of the Permian reptiles collected by tbo lata- 
Prof Amalitaky in northern Russia had been removed 
from Warsaw to tbe museum of the \cadeiny of 
Sciences at Petrograd 

Tiin death iv announced in his sixtieth ^ear of 
Dr Louis \alentim. Plrsson, who hid been professor 
of phv su at geolog> sini e 1897 at the Sheffield 
Scientific School at Yale where for several veara 
prcviousl) he hid held vanous minor posts Prof 
Plrsson was 1 geologist on the staff of the I S 
Geological Survey and an associate editor of lh<^ 
interiran Journal of Science H was the author of 
numeroub scientific memoirs text books and papers 
on goologii-al and miner ilogical subjects 

IiiF Photographic Arts and C rifts Fvhibition, 
which w s held innuallv until the war intervened, 
is to be icsumcd m the coming soring It iS re- 
nimcd the Pfiotogr iphic Fair and will b held at 
ihi Horticultural Hall Westminster on \oril it> to 34 
\s usual the Piofcssiond Photographers Xsscciation 
will hold i congress at th same tunc in connection 
With th xhihition while th Photo^^raphic Dealers* 
\sMcntion will for the first time organis a con 
gtfss of photographic deilors It is intended to ifford 
d ikrs spec 111 ficiliti s for examining the exhibits 
Iht orf., inising scentar) of tht fair is Mr Arthur C 
Brxikts Sc 1)1 in House Southampton Row \\ C 1 

I Hi d ith yf Mr J 11 irtUv Wukst^id on Decent, 
her ic at s vent\ seven veirs of igc is announced 
I tn,tfHi.rtHg foi December 19 gives some particulars 
of his c reer Piobibl) his inventions which hiv* 
ha I mt st be innj, on engineenng progress arc his 
verticil single 1t\u testing michine and hii hgrixontnl 
univirsal tf sting machine Mr Wickatccd was con 
netted with the Institution of Mechanical Engineers 
for more thin fift) >ears and was president tn I90lr4 
H w IS on of the first members of council of tho 
\orl shiia College Leeds afterwards becoming a life 
governoi of th< L niversit> uid through tins and 
cth r loi d iclivitios he exercised a wide influence 
H became a member of the Institution of ( ivif 
r nginecrs in 1889 

Hv the death of Di Harold C eal Green wocxl 1 fdw 
wefks igo it ihittv two years of age British <n 
gincenng chemistrv his lost one of its most promising 
voungir members Dr Greenwood w is ilwavs a 
careful ind aciuriU worker and applied that eharac# 
tenstic to even the smallest detail in every problem 
which he took uo As a result his work was exact, 
his data on the boiling points of metals published m 
1909 are g(nei;alK accepted as the most accurattr 
existing upon the sub/ect Dunng the last three vears 
of hu life Dr iircenwood was engaged on behall of 
the (lovernment on an extremely laborious under* 


jkarH from Dr Fidingtcheff a Gustos of the 
Amdmf of Sdanpes, ydio is now in I-ondon 
m ka bit Retrogtad early last summer the c 0 ! 
MiMMi iW ilbranet of th# Academy the School of 
pi^ 4fid iW Geola^fe Survey were intact, and 
own xrm eyrtapatheUcaUy treated by 

TOC- *04! 


taking thi conitrutlion of an «xoenmentri aynth^dc 
ammonia plant for the pivparatlon of anunooiii fisa» 
it« elements In this work bis traimn^ «ith ProC 
Haber at Kirlsrube stood him in good h«t It; 

I was no easy matter to translate laboratoty exj^erC 
i mental woHc to th# ssim4eebhlcal irarfc(tig.^aot 
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Id contUkraMe numberf and in three forme^mallt 
large, and dMdtng (Agricultural Remrdi Institute, 
Puea, BuBetitt Mo. 90). Malaria^ike paraeitei In the 
Mood of fiimifiaiitt aeem to have been recorded onlv 
by Bruce, who found two antelopea Infected (n Nyawu 
in 1913, 

Ik the recently iinwed faedrte )v. of “ Contrlbutkme 
4 la fauna dee^ndet ikeiiandaitea*’ (vol. i ), publiihcd 
hv the hktltuH fclmtiflquei de Buitcnxorg, Dr« Paul 
van Oye gives an account of the Chwtognorha found 
In fiflv-ono samples of plankton taken off iht north j 
<oast of Java. Me describes five new spedet of Sagittu | 
and one of Krohnltta, and founds a new genus , 
Zabon\a. Details are given of the horixonul di^- < 
tributlon of the various species. Dr. A. L. J. jSunler has 
•examined the collection of Stomatopoda In the fisheiy 
station and In the museum at Buitenzorg The* sped, 
mens prove to belong to kno«n species of Squilla, 
Pseudosqullla, Odontodactylus, and (ionodact\tu<«. 
Notes are given on seventeen Spedes, the kno^n geo- 
graphical range of several of which Is considerably 
extended. 

Tn the paragraph in these columns on September 25 | 
(p 78) referring to a paper by Mr E W Vredenburg 
on "Observations on the Shells of the Family j 
Dotlid»," the statement that "it appears that the I 
genus DoUum Is not known In fonnatlons older than ! 
the Oligocene** Is In need of correction. Mr E. j 
Martin writes to point out that a Crefaccous Dottum ! 
It mentioned in MantelPs " Medals of Creation and in | 
the same authoi ’s " Geologv of Sussex " (iSaa, p 196) 
This was described and figured as DoHutn nodomm 
hv Sowerby In 1825 ("Mineral Conchology," vol v, 
p. 34t pis. 4^6, 427) The figures reoresent casts of a 
Inrge species of this genus. An analogous, if not 
Identical, spedes of Ddium is recorded b\ W V 
^Utiamson from the Cretaceous formation of Mount 
Oebeel Suneen, part of the Lebanon range, Imme- 
dfatoty above Bevrout (Proc, Geol. Soc. Lend , III , 
1840, p 29*). 

Dr. Nathan Mihch describes In the Journal of the 
Royal Mkrooqopicat Sodetv (pt 3 September, 1919, 
p. 221) a comparatively simple procedure for the isola- 
tion of A single bacterial cell. It consibls essentially 
In making a \ary dilate emulsion of the culture and 
Iransferring a minute drop of this to a sterile cover- 
glass, whldh Is quickly mounted on a cell so as to 
form A hanging-drop preparation. A ring of ffltrr- 
paper moistened with saline solution is placed on the 
bottom of the cell, and Serves both to prevent evaporation 
from, and addition of moisture to, the banning drop, 
which thus maintains a constant sire. The prepara- 
tion it then examined mlcroscopiciill), and If a single 
cell only lA found to be present, a drop of melted 
sterUe agar is added to the drop on the cover-gUss, 
the preparation remounted on the cell, Incubated, and 
a growth k thus obtained. 

Wx yfUbfrom CaUfofoia tUk and Gqmf, vol. v., 
No. 1919, for the ffrst tikie In lavera) 

yeors, wpiijll were oaught In abuodaitce at Moatery, 
CalKontfa. ^ Three Chinim ftnhs have dried, bt the past 
stodn. about 1,772.000 lb, ot drfs mottoso. Threp tona^ 
Pjpf Wet fimdsh one ton ol dried iqukL PtroctlcaHv the 

WA oAfR writ 


who'e of the harvest tvgs sent th CMols. But, 'apte' 
rsntly by way of experlmetit, a smalt pSvcyMkBi of 
the catch was canned, while aome wna put igMh the 
market in a fresh state, aiid te, U woldd soeiyl, liiQtl^ 
winning favour as a table dtftcacy. Squid htettadpi 
ere said to rival tfie oyster in fla>fVK9r- Thejtelp fodUtb. 
try, whlrii was ttMiad during the wa 7 ' 4 o fitrnMb 
pmash, seems, from this number to hove come to iqt 
end. But H is hoped that the plant W|ll be rtS^sUMtsdl 
on a paying basis by the sale oif eeitaiti by-prodoeta 
which are obtainable during the process of sxtractind^ 
the potash. No hint, however. Is given at to iim 
natxij^ of these promising substances, 

Ths JourncH of Agricuiiurtd Rcssarrh for October 1$ 
contains two interesting contributions to the sUidy cd 
plant nutrition Bv determining the cmnpoaftion of 
barle\ at sutcessive stages of its growth in soil, Mr. 

J S Burd demonstrated con^erable losses of 
potassium and nitrogen from the plant at the bo. 
ginning of ear-formation, at which period the water- 
extract of the soil hsb a minimum Concentration. TW 
author considers that the most important conAthm of 
the soil solution for a high vield is an adequate supply 
of nutrient elements during the first half of the growth- 
period; subsequent high concentration is unnecessary, 
and may be undesirable Similar results were 
tained by Mr D R. Hoagland in carefulh contitdied 
sand and water cultures. Marked absorDtiqn of all 
nutritive elements ociurrod throughout growth if suit- 
able concentrations of the medium were continiKKlsiy 
maintained, but the absorption In the later stifias of 
growth led to no important increase in yield* Atten- 
tion Is directed to the necessity of cleariv distinguish- 
ing between the concentration and the total supply 
of essential elements in the nutrient solution, siiice 
rapid absorption bv the plant may produce oonriderabit 
alterations in the composition of the solutions. 

A RXPOiiT of the Alctrorologtcal Committee for the 
tear ended March 31, iqio, has recently been Issued* 
This If the first report since the Armistice, and nuich 
interesting Information Is given in H. Immense stiMes 
have been made in meteorology, nnd the Meteorologi- 
cal Office has expanded accordingly, dependent on tha 
necessities of the war. Whereas the sum avalMlf, 
including many costs for the Services, in tite year 
1913-14 was 29,380!,, in 1918^19 it Was 
much greater demai^ was ma^ on the oi^Bor 
meteordogical Instruments, and for forecastd]|Pn8 
descriptions, including Che upper air. Ilie ,ffiiinga 
dlvisi^, on the other hand, whUh Is dependent fcr 
its information on the Royal Navy aodr itiercanB^t ' 
marine, experienced a great f«lU||g off In thb i hiffdar 
of docuuMnts received from mwrvets^ at aaa> 
documaots nuihbering 2736 In the yw i9t3rH # 44 ^ 
didy 43 In Throughout tlji irat thm.liiHi; 

great activity fit the supply of data to the Aci^ ^ 
and Air Sendee, mod the worte 
In thnnn ^ fmbti waa — 

noat of (h* i,f<)riantt(io w«a eonAteMd (UlMf# 

-aa w)<1iIhU tr^im tb, iryMc. 

*(<«$ (ha ttendiillo, ‘ 

tkm wtiht nMami Mtt 
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for irwftl branches of the office thove the 
I t|pif lH y Md aatMded work now undertaken Anv 
report wU preeumtUy be made through the 
A(r to which the Meteorologtcal Office » 

now mipoitiiUe 

SmiUMiKTe have been earned out b> Prof Garclli 
of TuHn, on bi^taK of the Italian Government with 
the view of extraetkig nitrate of ammonn from <tur 
fdoa atockf of exploaivet \fcording to La Nature 
of November 09 leit, the explosive mixture is placed 
la qiectel reoeptade«» a fixed quantity of w ater 'idded 
and the whole allowed to stai^ A dense solution of 
itHrate of ammonui is then formed \vhlch is sep rited 
by decantation Powdered peat is then addid to this 
wdution^ and after mixing and drying the product thus 
obtained it becomes a species of manuiv which is 
ratted mtne peat Ihis matrrnl which has tht 
appearance of a blackish powder has \ht follow ini^ 
composition —Water 178 per cent nsh 188 pet 
cent , nitrate of ammonia 4a 8 ptr cent and organi 
matter 306 per cent Tests for ascertaining its vitue 
as a fertiliser have been carried out in the Albi dis 
trict of ltah> and the results show thit the iction 
of this fertiliser is neirls equal to thnt of nitntt of 
aoda 

Da \ H ItrrroN hasreuntlvpubl bhed inthe Pro 
ceedlngs of the Roval Soaet> (\ \ol xcvi pp istr-84) 
results of an exhaustive studv of the cr\ stalli graphic 
properties of the monodmic double selenates of the 
cobalt group RjCofSeO ), 6 H «0 where R m ind** for 
potassium rubidium caesium and immonium suues 
Mvelv Only the potassium and ammonium salts of 
the group had previouslv been studied ihe results 
fplflllM expectation 'md fuHv accorded with these 
obtain^ for the xiOc magrre»iufn dickel and iron 
groups and for the eight known ^rouos of the 
analogous double sulphates Ihc dominiting facts 
brought out are first the progressi\c character of 
all the cr\stallographir and phssical properties fot 
losing the allmli metals concerned potasbium 
rubidium and csstium and kecondlv the almost pet 
feet laostructure of the crystals of the 'immonium md 
rubidium salts of the group 


ThK Australian Institute of Snence and Industry has 
published at Melbourne a pamphlet on h iginec ring 
• Standardisation bv Mr Gerald I ightfoot fhe 
objects of standardisation in cheapening mmufuture 
aijd reducing maintenanLC charges and stocks and 
hi secunng mtefcbangeabllih of parts are discussed 
TIfb Britidh StkOdards Association is described and 
Ikhder its Influence other similar bodies arc being 
fproted in varlmit countries It is irgued that if 
.{itiiitfOllI neglectt fo Uke acUon it wiil be jmprac 
tlciddb to d«v«(klp tier engineering industries 'll the 
woe level as m erther countries The institute desires 
^ Mtty out teWreb wmrk on line# simiUir to those 
Ithw CMe of the U S Bureau of Standards and the 
Vhyeica) Laboratory The outline of x 
Sor tfte formation of a Cotpmonwealth En 
Sbmdards AmociatioA is given It is men 
Mt there 1$ a multiplkity of voltages in elec 
Id AusbraUa. and that merrhanti have 
^ about Aen^ digemt voltages 

“ vot «m1 


VoL XIII of the Transactions of the Roelvdale 
Literary «ind Scientific Society contains the papers that 
have been read before the scKlet) during the >«ars 
1917 19 These papers some fiftm in number am 
entirely devoted to local subjects and *ire mainlv con 
cemed with the history of the town and its institutidns 
Iheiv IS a short article bv Mr E I Taylor on the 
Rochdal Grammar School (in old foundation dating 
back to 1^64) two paoers on the old Rochdale roads 
by Dr Ashworth and Mr A P Wadsworth fin 
annotited list of Quems found In the Rochdxle div 
tnct bv Mr J L Maxun ind a tooical contribution 
by Mr O T Lc ith on the connection of Rochdale 
with Pctcrloo in 1819 Of immediate interest to 
scitntific reiders we mav note the interesting presu 
dential address bv Dr Ashworth in which he gives a 
biuf but clear ktatemont of the great and important 
part which I^ncashire men and institutions have 
plated in th4 sinking idvantcs whah hive taken jdaix 
in electrical sriena during the last hundred years 
Jhe Rev 1 \ Jefienes contributes a short but sug 

gestiye paper on the natural transfoimations in tlu 
ye|;,ctition of Blackstone Fdge tn which he traces the 
life cy cle of its plant assoriations Dr Ashworth s 
papei on atmospheric pollution in Rochdxle provides 
the loc il authorities with a valuable mass of facts on 
which tu bisc legiblativt action to mitigate the evils 
of smoke unfortunately inevitable in large mdustrixf 
ireas Altogether the volume is an excellent example 
of the kind of research work both historical and 
MTicntific which it is the peculiar province of local 
Mxicties to undertake 

A \ 01 UMB devoted to the f ife and I otters of 
Silvanub FhtIUpb Thompson has been prepared by 
his w fe and hU daughter Mibs Helen G Thompson 
and will be published bv Mr T Fisher Lnwin in the 
spring Many of the letters rclile experiences on 
journevb abroad some lecord adventures of the anti 
quarian m oursuU of early saentific literature while 
others tell of bittlcs for truth in some fadd or other 
V f w chapters deal solely w th 1 hompson s srientific 
xnd public work and contain ippreciations of his 
books and anginal paoers Phroughout the work 
there art many indirect testimonies to the warmth of 
personal regard w hich the frank geniality of his nature 
won for him and to the influences he exerted on the 
lives c f thoM he met 

MesvfA t eorgt Bell and Son* / td yvill publiib 
almost immediately Tht Yearbook of the Univerri- 
lics of the Tmoirc for iqao edited bv W H 
Dawson The latest list of the Cambridge Unwr. 
s$ty Press includes The late Prof J H Foynting s 
Collected Scientific Papers edited bv Dr G A 
Shakespoar and G Hariow with biographical and 
critical notices by Sir Oiiver Lodge Sir Jqaeph 
Larmor Sir J J Thomson and Dr G A Shake* 
spear An Introduction to the Studv of Cvtolo^ 

An Outhne of the Main (acts of Cytology for Ad 
vonced Students Prof I Doncaster The Roofld** 
(tons of Einstein a rheonr of Gravitation ^ E 
llch translated bv H U Brosc, \ HhHioey Of 
English Philosophy Dr W R ^Sorlgf f ^ Ofsooserv 
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in Greek L,ands/' H« MiUrshaU; and '*Life and 
I^abour in tlia 19th Centim*/' C. R. Fay 
('oHiiablt ^and Ca-. Ltdk^ announce **MonteMorl 
Experimental’ Mias Blackburn, Prof, Patrick Geddes 
hai written a volume, which Mtssts, Longmans and 
Co* win iasue shortly, on riie life and work of Sir 
Jagadia Chandra Bw, the founder of the Bose 
Research Institute In Calcntta. 


OUR ASTRONOMIC XL COLUMN, 


FiMtSALL ON Dkcburfr ^5 — A brilliant firebnll was 
visible on Christmas night at idti, aim at Bristol 
It must have very much exceeded Venus in lustre, for 
It gave a flash which illumined the whole sky, and In 
that section of its flight where the greatest outburst 
occurred it left a streaJc about 3® long for 40 ^cond^. 
The apparent path was from 115^+34® to 105!®+ 1® 
The motion was rather swift, the course of about 35® 
being trav^sed in 3 seconds The radiant point "is 
doubtful; it mn> have been nt i65®+73®, 2!<)®+7c®, 
a45®+7a®, or 261® + 63® If the second ih the torroct 
position, the meteor may quite posvibh be considered 
to have been a fragment of Mcchnin-Tuttto’s comet, 
which has a oenod of about 134 vears. Further 
observations of the object would be valuable, and 
should be sent to Mr W F. Denning, 44 Egerion 
Road, Bristol 


C0MVT& -The following continuation ol the 
ephemeris of Fintav's comet Is for Greenwich mid- 
night, fr*m the elements In lack Bull 335 * - 
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"llw c9inrt will traverse the Ptetade^ on Janiiary i8 
It It calcnlcited that Holmes’s lomet patseo peri- 
helion about November yo, and a search enhemcris 
wjs published The comet is probabl> too faint to 
pive much hope of its rccover\ It has not been seen 
for two revtdudons 


Raomtiov Pmssvrb— The AUrophyncal Journal 
fw Octobei last contains an article bv Mr Moeh Nad 
Saha in which the opinion is ixprcssed that the 
quantum theory of light will explain the repulsion of 
particles muth more minute than those the dimen- 
sions of which are Of the order of a wu\e-length In 
the undulatorv theory the repulsion is a maximum 
for particles of that order of magnitude, and becomes 
practically aero for those of the dimensions of mote- 
( ules, Mr. ^aha quotes the results of spectrum analysis 
of comets’ tails, and some laboratory experiments bv 
Uebedew (ifnn. Aor Physik, tqio), for the fact that 
g.i80ou8 molecules actually do suffer repulsion by 
ridianon pressure, which he considers an argument in 
f.ivour of the quantum theory. 

.\ssumhig that a pulse of light oivet all its 
momentum to a Iwdrogen atom, the velodty imparted 
to the lajpcr bv Mch “kick” would &,cm./sec. 
Some calwlations are given, from which the author 
deduces mat by reoeated “kicks” the atom might 
arquiqa a velocity of 6x lo’ cm /sec., which has some- 
times been observed in the solar prominence^. 

Thb OatON NnutA. — We lately noted Or. Berg« 
etraAd’fjgptimate of the narallax of thi« (AJect. 00078', 
Pr^dipH' Pickering' (Pujbna, Ast. Soc. fac., April. 
t j ^ i y g i o iit eB ds for the vahie o^oao'. This ts dewted 

“no. 2618, vol^ 104], 


r - — At a 

from a$«uinption« of the ahetifhite |tiaj|hitudee of 
nombef of iatnt ftare wfakh smw tcTbt atiodatw 
with the nebula* ootopaiing «hdr photogr^f 
with their vieual ma^tudee, he condudee tione 0|dr 
spectral type U A or B, whence tlMir absolute niagQ>i 
tude is unlikely to be very low. But this invotven the 
conclusion that the brighter stars in Ori^ are sti|Mt^ 
giants, Rigel in partii^r would hiwe 8y,ooo 
Uie luminosity of the sun. But perhaps It is nearly 
ai easy to ac^ this as the value cooo titaes the sun, 
which results from Dr. BergstrataFs parallax. Profs- 
Pickering estimates for tile masses of the faint By 
stars in the nebula only four times that of Jupiter^ 
using his parallax '^Wlth Kapteyn's parallax 00054'^ 
the mass would bt one-twentieth of tins. Either value 
seems far too small for a body to at^in the tempera- 
ture necessary to shine as a B star- 


SPHERICAL SHELL CRYSTALS IN 
ALLOYS* 

A T the autumn meeting of the Institute of Metals 
recently held in Sheffield, Dr. J. E, Stead pre- 
sented an account of hU investi^tiotis on some 
ternary alloys of tin, antimony, and arsenic, one of 
which was noticed bv him to crystallise in a most 
unusual and remarkable way. 

Having found that the allovs of antimony and tin 
crvstaliise in what appear to be cubic crystals, and those 
of tin and arsenic in rhombohedral flat plates, he made 
trials with the object of finding how the metals would 
arrange themselves when the three elements were 
fused together and the melt allowed to cool T he results 
obtained were astonishing, for the crystals found in 
the matrix had the form of incomplete sphcncal shells, 
the radii of which were small or great, according to 
the time allowed for development With rapid freezing 
the radii were less than half a millimetre,* when it was 
protracted for one hour they were 5 mm* or more, 
llie most perfect structural arrangement of the 
crystals was obtamed in an alloy containing from 
7<>^5 per cent, of tin, 35-15 Pf** cent, of anUttiOfiVt 
and 4-5 per cent, of arsenic, whether cooled *tiowly 
Of quickly, the polished surface of the alloj^, after dl|- 
solvmg away the matrix, is veiy suitable for printing 
blocks, ^Ihce the hard ervMafs stand out bold 
relief (see Fig r) The allovs ore vei*r brittle, and 
the fracture was found to travel midway along the 
shell walls. An alloy containlnfr tin 70 per cent, 
antimony 35 per cent., end arsenic 5 per cent gave 
the following arrests on cooling 

fii Fhlit separation of crystals . 440® C. 

RwCOrdation in coeHng between 335® and 330® 


Solidification of the euCeCtic 


9449® 


The Iqst-named temperature agrees ciosefjr witj, tiiat 
qf the 0Qt4Mio ef* Mie^’tln-arttimoni^ alUiye. The (9on« 
clflshMi lei'tiiereforr, wamflted that thb ehtqdie CM- 
not contain itiom than, a trace of araenk, an infertabe 
confirmed bj experiment. U wae nftentnid, nttown 
by analysie tiwt th«.{nrm)3ity ^xtals contain A nutxl* 
mum atnoiAtt of araenic, and'’tnat, na 
prooeeds, the deposits ixmtain lest and less b(*thw 
metnli ' 4 ^ 

A large number of temmy allOVS were prepmed. If 
was found that, wMie It tt^ulivd >5 pet cent, m 
orsenie in the presence of a$ per cent ef witiiiionjF ttt 
produw stighUy curved orystais, 0$ nkt cent, ol aaMhlk 
in the presence of 3 75 per cent, of imtikioiw jneUtfi 
curved sqginants in the upper Inysrs, in an wmr eoi^ 
talnlair ifis offieNenie', oent.vW 

antimony, and per cent, of tin, aalNHad 
were found ip the ^ ^* 7 * HieMf jatuflMr tMBs 
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uiHkr the latter cuboidal crystals while the 
lofepeat stratum consisted of the eutectic It was evi* 
4sitt tibat the compound nchest tn arsenic was the first 
to fioeso and floated upwards to the surface As yet 
the anahses have given no deasive results as to the 
«ompostaon of these shells Further details have hrntn 
promised b} Dr Stead and will be pubiishtd in due 
•course 



In the tnst mte ju^t quoted fuut duitinct sti^is 
crystal growth can be observed When however thi 
proportion of antimony is between so ind 35 per cent 
and that of anienic about 5 per lent the primary 
crystals are di^tnbuted evenly through the whole alloj 
and there no stratifintion 
That the primm rr>sW8 which form m such alloy^i 
arc spherical shell crystals was shown bv chilling 



Fu t ((PhcNOfnph) 

tibem )u«t below the first thermal arrest 1 ig 3 
depicts the structure after this operation Sections 
the shells are idsible which are smooth on the 
^QlloaVOt but slightly broken on the convex side 
pbiiaibfy fo the stresses sSt up during quenching 
sametshl^ sJower coding, as shown in 
Wg surfaces of the shells are seen to bi 

fheaa are ctanposite and contain a 


hard primary core was shown by grinding and polith- 
ing experiments 

In the latter part of his paper Dr Stead quotes the 
opinion of Mr L J Spencer, to whom specamene of 
the alloy containing spherical shells were submitted 
for his opinion and who furnished Dr Stead with 
important data regarding the curvature of cr>stals m 
minerals Mr Spencer a complete notes on the subject 
have been lommunicated to the Mtneralogtcal Soct^ 
In them he refers to various instances of apparent 
curvature classified under these headings — 

(1) Curved ciystallites (3) cipillary habit (3) ag 
gregations of cr\stnls (4) inttrfacial oscillations, 
(5) Mc nal f I cs (6) bent crystMs (7) twisted crystals , 
ind (8) ivhndrtcnl and sphtncal ci^stals 

It would ippeir that according to his view the last- 
n'lmed constitutes tiv closest analogy to the alloy in 
question Ihe mineral kyhndnto is a sulphur salt 
( f tin lead inttmony and iron It has the ap 
(eirinie of lonsisting of tightly wound rolls of foil 
with a smooth surf ice ind a brilliant metallic lustr** 
The ore consists of large numbeis of these rolls with 
n more ir less ridnl grouping Ihe rolls hive a 

dnmiter of 1 f<w millimetres up to one centimetre 
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and rcich a length of three to four nniiiwtrcs Ihev 
fiike of! in concentric cylindrical shells with lU the 
ppearance of a perfect cleavage verv similar to that 
cf the sllied minerals francKelte and teallite These 
tjlindruilly curved cl avage flakes arc perfectly 
bright ind smooth and show no visible signs of being 
built up of smaller elements Spherical aggregates of 
crystals possessing a perfect ileavage are however, 
met with but here 1 radial grouping is much more 
common than a concentric arrangement Examples of 
r'idiating spherical aggregitis of lamellar crystals with 
platv cleavages are pjrophvllite zoophvlhte gyrolite 
faroehtc tvrolite etc 

With reference to the lases of curvature in mineral 
er>btars thus referred to Dr Stead contends that none 
ipproach in chiracter or form th( spherical shell 
crystals obtiinod in hib ternary allo>4, that radial 
crvstnlhsation round a nucleus is common in 
minerals but the sphenenl (orm finally produced is 
an aggregation of many crvsCats and not a smgle 
crystal, and that kylmdnto consists of a number of 
cylindrical crystals which have formed rounds centysl 
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axis and ara not Independent cyllndere. He atates that 
no caee la known to him in which the kUoinonPhlc 
forma of iht cryMila are aegmenta of spherical ahelJs 
which have cryataWaed out of a liquid cxoe^ in the 
tamaiy alkM leferred ta The iraaoo wfaf idi<^ 
monrfiic abeU cryatala develop under such conmtions 
and the laws which govern thtir formation av^t 
further research. Meantime, Prof. Bragg, to whom 
tome of the separated crystals have hSen sent, hBB 
kindly promised to study them. H. C. H. C. 


forecasting frosts. 

f N most countries during the spnng, and to a lesser 
* extent in the autumn, there are penods in which 
the meteorological condidons result in a fmt. 
Leaving out of the question spells of cold weather, 
the predictfim of which is the concern of a Meteoro*> 
logical^ Service, thm remains the possibility of local 
frosts in isolate districts, occurring on dear, windless 
nights and lasting for a portion of the night and 
eariy morning. These frosu are capable (3 doing 
great damage to fruit-trees, etc., and the possibility 
of forecastii^ them in time for the fruit-growers to 
take precautlms is of Interest and importance. 

It nas long been recognised that local o^lng of 
the soil can be largely ptevented by a smoke pall 
produced by the buraing of damp materials such as 
straw, Boussingault p* Econonue Rurale," Paris, 
1844) discusses this, and records an observabon on 
the point by Pliny. In Amenca definite systems of 
fnpst prediction nave been in operadon for some 
years, and pracdoal methods have been evolved by 
which the ^{rower can economically comtmt the 
danger to his crops. A study of these preventive 
measures is instructive in showing that several causes 
are concerned in produdng a frost. The methods are 
varied Leaving out those which attempt to delay 
the flowering-nme undl the danger period Is 
post, the> fall Into four mam clashes In- 

creasing the watet -content of the atea (spraving 
or Hooding; (a) “smudge” burning (damp smoke 
from wet straw, etc); (3) temporaiy roofing; and 
(4) dry heating. The last method sullies adraldonat 
heat mainly ; the other three arc largely Indirect, and 
aim at reducing the rate of temperature fall either 
by Increasing the heat capacity of the soil bv the added 
water or by restriedng toe radiation from the soil 

Up to the present no complete correlation has been 
made of frost in any particular locant> and its causes. 
For this purpose an examination by statistical methods 
of a lerlet of exmtinuous observations (of the auto- 
matic recording type) of meteorological factors Is 
needed. The publUhi^ papers deal usuallv with cne 
factor, such as dew-point or air temperature, and the 
number of dally observations made Is small This is, 
no doubt, due to the neoessitv of keeping the coet of 
apparatus and working as low as posable for the 
of the growers. However, a general idea of the 
factors concerned can be obtain^ from a broad survey 
of the various papers. 

The effect of an overcast sky on ^r temperatures 
near the ground has been studied bv Heilman 
(Pfcius. Wiss., Berlin, 38, 1918, p, 806). who 

on dearfnights found an eiqKmentiaf decrease of 
temparMil'e ndth height, the average difference from 
groundSevel to a iwight of 50 cm. being 3 C. An 
Increase of cloudiness by i*’ of seme (oaclear, 
lOMiOvercast) diminished dlls difference by at least 
C. Tbdre was no temperature gradient when the 
‘ky wm$ overcast. whDp windy and ndny weather 
imted in a slight revwsal of tne gradient. Sdmbert 
Met. Ziirtk, u, i9ij, p. 343) oonriders that durtng 
he fait half ^ ^ night the hXi of temperature Is 

, ](0,,36!$; VOL. UiiQ 


relatively greater with dry than wfth tnobt air, 
to die formation of dew. and frost from the latter 
resulting In latent beat beiitf ast fraa ky the cess* 
densadm The presence of wetwwvepOur In ti)a 
atmoqihere also retards tfaa radiation oooUog of tb# 
soil. 

J. Warren Smith (U.S. MoMth WuOhm Aspfew, 
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accuracy of various methods of tein|>erature predio- 
tion. The first, and simpfest, is to subtract from 
the maximum temperature of the day the known 
average fall in temperatuie op clear, stUI afternoons 
and evenings for thd appropriate oeriod of the year. 
This temperature range vuies in different months, 
but Is remarkably unilonn under similar (opognmhlcai 
conditions and at rimilar seasons of the war. It has 
been used by Church (Nevada Station Report, ipiSt 

second method is due to Smith, and invdves 
two temperature readings daily. Smith discovered that 
the dally temperature curves showed marked iimUarity 
m periods of calm, clear weather when a hf^-pressure 
system was oentr^ over the dintrict and conditions 
were favourable for strong insolation during the day 
and free radiation at ni^t. For these curves the 
half-way point in the temperature fall from the 
maximum of one da> to the mlnimhm of the next 
morning (the “median**) occurred at very nearly the 
same tune. Hence a forecast of the probable ^mini- 
mum can be made b> subtracting from the maximum 
the temperature shown at the time previously ascer- 
tained to bo that of the median and then subtracting 
this difference in turn from the observed median tern.* 
peraturc l*he values thus obtained agreed much 
more dosely with the observed minima than thoae 
given by the ori^nal dew-point method, which is 
mentioned immedlateh below. 

The third method, as developed b\ Smith, is an 
elaboration of the dew-point determination This, 
as used bv Ha/eif (Minn. Expt. Sta. Bull. 12, 1890), 
and b\ 0 ’G.ira (U S. Farmers* Bull No, .mi, i9is)t 
nmsists simplv in determining the dew-mint in the 
early evening (6-10 pm), and assumes the dew-point 
temperature will be the probable minimum tempera- 
ture reached. Smith found that the prediction could 
be made mudi more accuratoiv if the retative 
humidity of the atmomhere was also determined, 
and he used the correlation method to shos^ thilt 
with high relative humidity the minimum tempera- 
turn falls below the determined dew-point, while With 
low relative humidity the reverse is true. A satis- 
factory equation expressing this relaticxi was obtained, 

Yai83i4-o39R, / 

where RMrelative humidity in ^ evening, Md Y il 
departure of minimum temperature of the VUowb^ 
morning from evening dew-pdnt. A detertnloatim 
of R rives the value of Y, which added to (or sub- 
tracted from) the dew-pdnt gives tite prohsMa mM- 
mum teoipeniture to eomected. T1 mi| numeiteal 
terms hi the eoMtion differ for dlffetctit locaUnes. 

Receatiy T. B. Franklin (Proa Rc^. Soc. 
tg, lofo, p. lao). has published some ob sent htionr 
on the cooling of the at nlfi^t, with jb e sU t 
fefortace to late spring frosts, andjMS arr}yed’ ai a 
number of Important conclusions, wtddi iriB 
considerably in developing methods for fovdcaiilBi^ 
the minimum surface-solf temperature la this ObqhtiniV 
As a MniU of Observatfecul of eempbratutpa kiJM m 
on the soii| and at a dMth of 4 In-t E^knhUa j 
that a prraction of frost dMtids 00^ aa^ 
vuliie hmU^ 

W tB* tainpmtitfB ttf • 
the of MrfeM mbiimutt . 
conductf^Af IfftwMM 
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wwl (4) ^ AflFerencc between ihe 
iitrlloMfOu mhiimum and that of the air above it 
daitermtiuidoat are necemry because -<i) The 
fnnp the soil on calm dear nights is a 
fooction of the relative humidity (\ Angstrom 
AotltbsoiiiAa M**c Coll , 6s No 3) (a) the radia 

doff froDDi the iOtl can be acoountra for in balanang 
the upward conductimi and the latent heat of 
freetmg, the residue only cooling the soil and (111) the 
hhnparature of the surface toil rapidlv falls sufficiently 
hdow the tenuierature of the 4- n depth to m ike the 
oonductfom from this depth balance the radiation after 
tto the surfooa tamperatuiv falls no faster than that 
of the 44n depth 

Franklin hat also noted rapid changes n under 
Abound temperature (6 n depth) after heiw rim 
This he attributes to the receding water dnwing h >t 
or cold air into the soil but it is ccorccU possible 
that the vohime of air thus draan in could supply 
Of abstract sufficient heat to account for th« obsened 
differences These latter are in the direction which 
would be expected from the tune of the dav when 
the readings were taken ind while the retention 
of the soil ma) have slightly increased the tempera 
turn dbanges it ts unlikely that it had a predominating 
inAuence R \ Ksi<n 


LUBRICATION 4 ND LLBRHANIS 

T he meeting of the Phvsical ScHiet> held on 
November 9^ as devoted to a discussion on th 

subject of lubticaiion suggested h\ a ^per ( n Oil 
ness and Lubncation bvMr R M Ueel % sent h\ 
the Committee on Lubrication Other contnbutois 
mchided Dr Stanton Pnnapal Skinner Messrs 
W B Hardy Dorman Southcombe Martin Arch 
butL Bdser and Dr H S Alien 
In the consideration of lubnc ition | roblems a tear 
distinction must be made between two prevailing 
conditions vue (i) Those m whi h the solil sui 
faces ore completely separated by a fUtn of oil as 
occurs in the lubrication of cylindncal journals and 
their bearings working under moderate preisurti 
revdvlng at high speed and supplied with abundnne 
of ml and (a) those in which owing to ihe shape >r 
conation of the surfaces the kind of motion high 
bearing pressure low speed or in inadequate supply 
of ml the ml film cannot form completelv or becomes 
broken, and the solid surf ices come into tontict 
In {1) the friction it entirdy due to the vislosU> of 
the ou os proved by ^auefaamp Tower and Osborne 
ReynoUa fingtneers have Reynolds s theory to guide 
thm in the design of bearings so as to secure fluid 
fnctlon and It is possible by determining the viscosity 
and diemical charactensbes of an oil to form a sound 
opinion as to its sultatdlity to meet the required condi 
t&u In (1) tte ciircumstances are quite different 
Ltmrfeatffig value 4 s then found to depc^ upon some 
br t W Hpi iy wrodi it quite disbnct from viscosity and 
bMA * outness " 

ta oMabis tbe dlMuaien Dr Stanton referred to 
i tM Oc m ia B ta^fBceittly made at the Vational Phveaal 
LAtwMory for the Lvbneation ConunUtee with tire 
l 4 a(iheit«' worm gear resting machine in which 
uniniig pKSSUfcs of several tons per square inch 
qm UtwdoMd showing that m the cise of all the 
aAteral oils tested the lubrication at a certain tern 

imperfect fnctiw 

IkMtthir Mdrire eActenev of the gear fell off i^ith 
Hh 08a jrt sucSi ‘brcakmgdown ' point was ob 
MfM wifie the <pndidonfrof dre teste and it wae 
dUt Vjr •SwV ffwai* * oereentage of . 

M&dil to e mi w bosahinitdown point | 
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I though not obliterated occurred at a higher tmU 
I perature ® 

j Mr l>rk> di»/Tibed and exhibited a small hamL 
I dnven maLhine which he had Inverted for the punK»a 
of measuring the othnest of lubricants under ooodi- 
turns of mcMllic tonuct Three flat-eoded metot 
vtu^ each 5/32' in diameter secured conoentneaUy 
as feet to a metal disc rested upon another metal <Bse 
which could be slowly rotated The upper diac could 
be weighted as desired and actuated a spindle to 
which a spiral spring and t, recording fingier were 
ictached The lower disc, when roUt^ carried the 
btudb and upper disc with it by fnction until the stress 
in the sprinj^ caused the surfaces to shp^ when the 
pointer gave the frictional resistance osallstions teing 
dimpt^d b\ ^eanng the spring and pointer to a train 
of wheeU bxitnments made with this machim 
show el that the static fnction dcpenckd upon tin 
nature of the metal surfaces in conuct as well as 
upon the oil and the fattv oils which in practice art 
found to be the best lubricants gave lower static 
coefficients thin the mineral oils Mr Dceley s view 
w that the oil or some constituent of it enters into 
ph\si ) them I al uni>n with the conipaiabvelv ngid 
metillic curfict forming a composite film having t^ 
Melding nature of velvet pile and that the best hibn 

ants ire th se which pitMucc th mo^t tosilv shared 
contact Aims 

Dr Mien diiected attention to thu important work 

f T vn^ I ingmuir >n surf ice films and suggested 
that th prop rtv of oilinebb depends upon the 
chemical tones i ailed into p1a\ between the acbve 
part f the oil molecule and the solid surface of tlic 
bearing and not only on the nature of the lubneant 
but ilso on that of the solid surfaces with which f^ 
liquid 11 brought into contact 

Mr W B Hirdv referred to the work earned on bv 
h s ton and himself ind discussed by them in the PHUq 
sopht al Maga me of Julv list In the apparatus they 
there was onl one point of contict between the 
solid surfaces which consisted at first of i curved 
watch glass on a flat glass plate and latterly of 
sunilarh shape I surfaces of bismuth The force 
meisur d wab that necessary to cause the curved 
surface to slide over the plate when lubricated by the 
films formed by individual chem cal substances repre 
sentative of vinous groups of chemical compounds 
The authors conclude that the true function of a 
lubricant was to reduce the energv of the surface 
and thereby to reduce the capacity for cohesion and 
the resistance to slip when two composite surfaces 
ire applied one to the other Ihis in the opinion of 
the pmsent water is the conclusion to which all 
recent work leads and the problem before the chemist 
is to determine in what manner the molecular struc- 
ture of the chemical compounds in lubneanta deter 
mines their oiliness 

The practical Mde of the problem cannot however 
be neglerted and it is necessary to expenment with 
commercial lubneanU acbng between such distumlar 
metai surfaces as are used in the construction of 
machines in order to obtain the infortfiatton which 
engineers require to guide them In the hibncattcn cf 
machfrterv Mr Southcombe s observation that the 
tnterfadal tension between oil and water and oil and 
mercury is much higher with mineral oils than With 
fitt) oils and that the addition of a very little free 
oleic acid to a mineral ojl greatlv lowers the surface 
tension is of great importance It appeara that by 
adding i per cent of free fatty acid to a mineral OB the 
lubncatmg power Is Increased as much as Vf adding 
a very much larger ncrceotagc of fatty oil The 
emulsifving properties tan also be mateniillV modified 
by the addition of fatty acids L A 
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ADVLT EDUCATIOS. 

T he Final Report o( the Adult Education Committee 
of the Ministry of R€c<»utructlon(Cd. ^it is. 9^.)* 
appointed sn July, 1917, ai a Sub-Committee of the 
Kecoostructlon Committee, over which the Prime 
Minister presided, but afterwards, on the establish- 
ment of tM Ministry of Rectmstruction, as a Commit- 
ted of the Department, has been issued and presented 
to the Prime Minister, in the absence of a Minister of 
Reconstruction to succeed Sir Auckland Geddes. It 
is a most Informing and suggestive document, and 
hat. been preceded by three interim r^rts dealing 
respectivety with industrial and social conditions in 
relation to adult education, and suggesting drastic 
reforms, both industrial and social; Plication m the 
Army; and libraries and muwnims, in which it is 
insIsM that a muth closer relationship and co-opera- 
tion should be arranged with other branches of educa- 
tional work, even to the extent of the transfer of their 
administration to the local education authorities 
The Committee was presided ovet by the Master of 
Balliol, who has prefaced the Report by a most illu- 
minating co\ering letter addressed to the Prime Minis, 
ter The Committee comprised scholars, emplovcrs, 
trade unionists, and repre^ientatives of the workers* 
Educational Association, and included men and women 
fully conversant with tl^ needs of w orking people and 
others, and familiar with the work of tM various 
educational organisations, both public and private. 
Its terms of reference were . — **To consider the orovi- 
sion for, and possibilities of, adult education {other 
than technical or vocational) in Great Britain, and to 
make recommendations " scope of the inquirv 
neoesiarily covers a wide field, but it has been lulh 
considered in its various aspects, and comprises a 
history and general review of adult education since 
1800; standards and methods in adult education and 
Its weaknesses and possibilities; the relation of the 
State and local authorities and of the higher institu- 
tions of learning to adult education; tl& supply of 
teachers ; the development of adult education m rural 
areas; the relation of technical to humane studies; 
the organisation and finance of adult education ; ond 
concludes with certain valuable recommendations for 
its effective establishment 

The Report covers 178 pages, and, as is the case 
with the Interim reports, is unanimous It is followed 
by four important ap^ndlces, the first of which 
rwiews respEK^ively and nt great length the present 
provision of the means and facilities of adult educa- 
tion ; the part played therein bv the local authorities ; 
the universities in re^>ect of lecture extension courses, 
and especiallv of tutonal classes; vcluntarv agencies 
such as the Workers* Educational Association; the 
colleges for working people, including the t.ondon 
Working Men*s College and the Ruskin and Laboui 
Colleges at Oxford; the educational work of resi. 
dential settlements like Tovnbee Hnll and the Pass- 
more Edwards Settlements, and of non-residentlil 
such as Swarthmore, Leeds; the Gilchrist Trust, the 
Natloncd Home Rea^ng Union, the co-operative 
movement, and other actl'riHes of literary and scientific 
societies} war-time developmrats ; and, finally, adult 
educatkai abroad The further appendices deal with 
universitv education in London and^ in Wales, the 
reoort of fhe Committee on the position of natural 
sdenoe and that of modem langui^fes In our educa- 
tional The appendices, whm are replete with 

stadftHcs and fertile in sugg^on, cover aoo pages 
of file WnM Report. 

The Report lavs down as an absolute condition cf 
futurp dvIHsed orogrest that education, taken in Its 
Inie seeae. It the basis and postulate of all urgent 
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problems of reform, whether they refer to dofooetbo 
questions such as those of nadonalUation, tbs olalflsb 
of Labour to better conditiona of life, the poaidoo of 
woman, the subject of a SeocNsd Chamber, smd sMiat 
mattere such as those of drink and prostitution, or to 
political questions dealing with the Jmperial poeitkm 
in relation to the self-governing Domlgioot or to 
India and Egypt, or to the international problems 
involved in the redrawii^ of the miqi of Europe on 
sound lines of nationality with due regard to 
claims of racial and religious minorities. 

These serious and urgent problems will not find a 
xpeedy and wise solution until have an educated 
and enlightened public. There is abundant evidenoo, 
in the opinion of the Committee, of the demand of 
the adult members of the public for the means of a 
hum.me and liberal education, which shall include 
literature, modern languages, local and general his- 
tory, economics, art, and the natural sciences There 
is latent in the mass of the people a capacity, far 
from being recognist^ as it shouta be, to rise to the 
fundamental conceptions of great issues and to fSoe 
tho difficulties indaent to their realisation 

The Committee has based its main conclusions on 
the following propositions — ^The main purpose of 
education is to fit a man or woman foi life as 
a member of a civilised community, and so the educA- 
tion of the adult must proceed on the lines of suc- 
cessisc periods in his education, the family, the 
school, the trade union or the profession, and the 
localltv, which are all successive stages, and reach 
their fullness in the life of the communitv; and 
whilst each part of the process must be related to its 
appropriate stage, the }^1 of all educ.ition must be 
ritizenshlp, viewed in relation to both rights and duties 
on the part of the individual as a member of the 
community This is the ratson d*iife of the need for 
facilities for education and training 

Adult education must not be regarded as a luxurv 
for a few exceptional persons, or as a thing which 
concerns a short span of early manhood, but as an 
object of permanent national necessin, as an *n- 
separable aspect of citizenship, and be therefore uni- 
versal and lifelong, spread s\ stcmaticallv and uniformlv 
over the whole communitv in its own interest and as 
a dutv to its members All possible encouragement 
should be given to voluntary organisation, so that 
there mav be freedom of experiment and that their 
woik mav find its appropriate place and opportonltv 
of development in the national educational system. 

The tutorial class methods of instruction are un- 
reservedly praised in the Reoort, and, in order that 
the higher institutions of learning shall be enabled to 
take their full share In their development the demand 
is made that the State and the local authorities shatf 
^ace more abundant resources at their disposal so 
that their staffs of teachers mav be largely Increased 
In the present crisis of the nation’s affairs Is found 
the chief and abiding reason for the speedy adoption 
of the Committee’s recommendations. ^ 


AN OBSCURE DISEASE, ENCEPHALITIS 
LETHARGICA.i ’ ' 

A BOl"T two years ago reoorts begdh to dpdiar gon- 
^ oeming • ‘’nevt*’ acute g^Aerat Aseaae asSoebM 
with a coration of aoathv and drowtinoM ishich 
passed Into lethargv. Other strtldng features 
prognMm muscular weMcness parA^ylfo » 

variout eranial nerves, teatOng espetigtlV to iguliit 
The previdtlnit abnormal 9(jpndtti^ ol Hfo and I w y 
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OKtIMd ffuapiaon at first to fall on aruclet of diet 
fhQ$ aoote ^tbservers were struck by a stmilanty to 
casas of bottilism, a disease dua to the poisons of a 
haollus which can flourish m foodstuffs kept out of 
contact with air, as when meat or vegetables are im 
merscd in a weak pickle Others suggested that 
gome essential accessory factor had been lodcmg in the 
diet* so leading to a defleaenty disedsc perhaps 
afiaioffous to bm-ben in which nervous symptoms 
are prominent from affection of the peripheral nerves 
But the wide area over which cases were distnbuted 
and the ranty with which more than a single member 
was attacked in an> one family , almost exduded such 
theories of causation 

Further clinical investigation and fspcnally pntho 
logical examination, established the close resemblance 
between the new disease and the well known ccnditiun 
acute poitom>ehtis or infantile paralysis In both 
diseases the essential pathological fcituro cons sts in 
microscopic areas of mflommation, with cellular in 
filtration consisting largelv of round cells m the 
perivascular Ivmphatic sheaths and m the grey matter 
in Enc^phaUits lithargica the<ie changes were most 
noticeable in the upper part of the pons md in the 
basal nuclei ]n the affected areas the nerve cells 
showed tht usual changes indicative of degeiK ration 
In addition Mannesco found degeneration of the 
Purkinje cells of the cm helium in the two cases 
«>xamined bv him such changes are similar to those 
observed b\ Mott in shell shock and previously studied 
bv Crtfe w ho considered them an expression of cellular 
exhaustion 

Thus the nervous lesions did not at all resemble 
those onginallv investigated bv Mannesco m botulism 
On the other hand there ire certain well marked 
Affercnces from infintile paralysis as regards the 
localisation of paralvsis which m the new disease 
matnlv affects the cranial centres while the spinal 
cord is commonly the site of lesions in infantile 
paralysis also there 1% a practtcallv equal inadence 
of the disease at all ages whereas infantile paralysis 
affects mainly children and voung adu 1 t«. But such 
differences are possiblv within the limit of \anations 
which mav occur in a clinical entity or s>ndromc 
since modem investigation of infective diseises in 
general has taught that the number of tvoical cases 
of any condition mav constitute a variable and some 
times relatively small proportion of the total number 

The experimental results are of greatest importance 
however as tending to show that the two diseases are 
distinct in their causation Tt has been well estab 
hshed by vanous observers in different parts rf the 
world that in cases of infantile paralysis the central 
nervous system especialh harbours the virus and that 
disease can be transmitted to monkevs bv intra 
cerebral inoculation with glvcennated emulsions of 
^ain or soinal cord On the other hand McIntosh 
consistently faded to transmit the new disease to 
monkeys bv injecting emulsions of nervous tissue from 
cassa under similar conditions to those which are sue 
cessfiil In poliomyelitis 

The disease after obtruding itself m the spring and 
early summer of tqi8 has again relapsed into 

qbacuritv for the thne being The valuable work in 
this report has outlined the natural historv of the 
manlfestfihons but the failure to rcoroduce the 
exoenmentalK or to identify anv micro- 
ortNtnhvn as constantly associated with it has ore 
winded rtia eJaboratlon of a basis for dealing with a 
loturs outbreak It nun be presumed that hke 
MlhtiHte paraMs It is a disease to which the 
miorttv of# Individuals are retetivclv resistant and 
berfthv carriers who harbour the virus m the 
and (MirVnx without thamsdves suffering from 
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ill^flcth probabh play a large part in di^kemlnatioit 
The practically simultaneous occurrence of JSn- 
cephaltits lethargtea in this country France, add 
austna IS another of the unaccountable manifrstations 
of the disease C H B 


L\PT ORATION OF NORTHERN 
ORFINIAND 

"VHh snond Thule hxpcdition to northern Grttnl ind 
in 1916 to 1918. under the leadership of Mr 
Knud R ismusM.n is the subject of article** in th< Oeo 
grtphtcal A mew foi -\u|L,ust and September (\oI \iii 
No** 2 and "t) With IhuU on M Ivillo Ba\ a a ba*»e 
iht ni un parl\ of the cxpetlition left on a loii), ^ledgi 
jiuin \ to explort the mithern coist cf (.Trei.nl ind 
1 n Kubson C h inn 1 and Peir I in 1 This to bt 
h 1 b 1.1 unl\ ruuj^hlv sk tihtd bv Pea jii one if 
his northnn journevs Mr Rasmussen s piit\ (hirtt^ 
It in detail between St G orge s 1 jord and Di limg 
bjtrd It w IS found that Nordenskjold Inlet at one 
tim suiptstd to bf the end of the s) tilled Peaiv 
Channel but disproved in i jo; bv Mylius b ridisen is 
a short fjord ending in The distitbulion of 

1 tfiei lind was found to be thi oppisih of what 
wis before btlievtd to be the tase the land round 
St (leoige s bjord bting ice f tee and that round 
VordcnsUjoId Inlet co covered Mr Rasmussen 
filled to find anv luins of bskimo houses in that d s 
hut n 1 sij^fis that I si tmo had ever migmhd 

rcund th< n rth co st of Cre nland This w s 
prc\iousl> supptsed to b< the route bv which bskimo 
t tn lime 1 1 hid the e 1st st whtte ti ues cf 
t imps ind villages in numerous Musi i\en mav 
hue migriUd in small herds round the north hut the 
Joiner it c nditions of hunting ire so po)i that Fsl imo 
in unlikeh to have b en iltracted to the route The 
ICC fre areas aie mt liige enouj^h to furnish sufliei nt 
game fir a wandering tribe and the eondiUons >f ih 
pack ice along the north west coast m ike hunting on 
th s( I impossible Mr R ismusst n b lieves that th 
1st coast natives travelled from tht vvtsi bv ( up 
I arc well and that le onnoitrinj; pules )f hunt is 
went so far north as Indeptndtnce 1 joid I he 
bctvni al w rk of Dr Thonld Wulff who died fum 
starvilion was important and Mr I auge Koch >b 
tamed \ duabic geologic d n suits The n vv mao f 
th< ti ist rf which a sketih is ilUd to the arlul 
w IS caitfullv prepared fortv obs rvations f lalituie 
ind fortv dctermimtuns of lon^itud 1 til<n 


lor HTJi bif N4 Ob SrjSTA\ 

U NDER the auspues of the Indiin Medical 
Research Fund Dr N \nnandal and Mr 
S W Komp undertook in Nr v< mbei December 
and lanuary 1918-10 an rxptdition to Seistan 
ind Baluchistan with the objt rt of discovering 
whether the diseise Bilhirrnsis (01 Sihistoso 
miasis) occurred in Seistan and in particular 
whether anv of the known mollusc in hosts of 
the parasite were to be found m thit region ^ 
far as the medical part of the inouirv was concerned 
the results were negative but tfi’ ooportunitv was 
taken to make a coHertion of tlie limited aquatic 
fauna of the country The zoological results of 
expedition are now in course of publicatioft a* a 
special volume of the Records of the IncBan 
Museum** under the title of Report on the Aquatic 
Fauna of Seistan In an totmuctory assay 
Annandale describes the phvriM-fmhical condkSons qA 
the Hamun-i Hrimand, the hasfit into which Him 
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Helmaod River flows, and wbkh it occupied, ac- 
cording to ieoMHii by a large lake or by a serkM of 
lakes of vartalyle area. Owing to the fact that In 
flood-tbne the Hamun overflows, by the Shetagh Rlva** 
into the Gaud-i-ZIrreh, “the DeM Sea of the Hel* 
mand system,” its waters do not reach a high degree 
of sallnitv, and it sustains a fauna, Impovenshed 
indeed, but rich in comparison with that of true salt 
lakes. Dr. Annandate pdnts out that although the 
Hamun occcmlea part of an ancient lake-bed, “there 
baa been no biological continuity between the old lake 
and the recent one.” The present lake mav^even 
have originated within historic times by a shtnlhg of 
the course of the Helmand River. Or Annanoale 
describes the rvprinid fishes of the genus Dts* 
cc^nathus found in the region and, in collaboration 
with Dr. B. Prashad, the Mollusca. In the case of 
the latter it is polntra out that the fauna shows a 
mingling of Patwarctic and Oriental type^ and a note- 
worthy absence of Western Asiatic elements The 
fauna, however, “is a starved one, in which onh 
species of great adaptability can survive.” 


PHYSICS AT THE BRITISH ASSOCIATION. 
dav of Section A was devoted almost 
entifw to matters relating to wirelehs tele- 
graphy. Prof. Etcles opened a discussion on 
tnermronic valves, giving a general description of the 
history and development of the three-electrode valve, 
explaining its rectifying property, the method of 
heterodyne reception, and the arrangements netessary 
to produce continuous waves. Experiments were 
bhown Illustrating these uses of the valve, and the 
way was thus prepared for the discussion of special 
points by subsequent speakers Prof. Portescue 
direited attention to the functions and properties of 
the various parts of the valve in some detaiK The 
hot fllament is the source of the electrons upon which 
the action of the valve fundamentally depends; with 
tungsten filaments as at present used only 4^ per cent, 
of me energy beating the filament is usefullv em- 
ployed as electron emraion This efiicienL) might be 
improved by using oxide-coated filaments or nii^ei 
temperatures, but at present neither of these methods 
has oeen entirely successful in practice. The construc- 
tion of the grid and the question of freeing the anode 
and containing vessel from oaluded gas during 
pumping were also discussed, and the importance of 
investigating the methods of removing the last traces 
of gas and examining their nature was emphasised 
Dr. Whiddington directed attention to the possibility 
of using valves and oscillating circuits for making 
many standard physical measurements. Thus, for 
example, the coefficient of mutual induction can be 
determined by observing the degree of coupling at 
wMch oscillations are just startM and maintained. 
He also alluded to Prof, Bccles*s example of the 
extreme sensitiveness of heterodyne reception as illus- 
trated by the effect of pasring cool-^ between the 
plates of a condenser In an oscillating circuit. Ine 
temperature coefficient of resistance, the conductivity 
of flantes, the permeability of lipids, and other 
miantlties could also be measured by rids delicate 
nMthodi 

In « entitled “ A Wireleee Method of Meaeur> 
InK tjm" Dr. WMddington showed how oecUsdoni 
may be set up b valve^rcuits, not indudinf^ eapad* 
de« ond inductances. The osollsdons are produced 
by bunts of dectrons from hot epots on the fltameot 
of a son valve and the periodic return of podtiVe ions 
from tbe space between tha prld and anode In the 
«pettpi 'e^porimeats described it was shown from the 
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value of s/m obtained that the idok pnoaisint of 
mercury. 

The report of the oommlupe on wiretao teteghttby 
was of s^ai interest on aodount qf the cbg erwf o n s 
made on the strength of signals dinrlng the recent 
sedar eclipse. It was, however, too earfy to ghns any 
ven deftnite conclusions, although it wo| sti^ that 
Malta and Paris had received aignaU of InccMiied 
intensi^ during the eclipse. Bearing on the same 
point, Prof. G. N. Watson ^ve a rixumd pi his receat 
woric on the diffraction of electric waves, In whkh, 
starting frtmi the Heaviside-Eccles hypothesfs of con- 
duction in the ui^ier redons of me atmosphere^ 
Austin's formula oun be obtained as a result m cer- 
tain simple assumptions 

Papers were read by Prof. Horton and Miss A. G. ) 
Davies and by Prof. Horton and Miss O. Bailey , 
respectively on the ionisation bv electrtm collisions in 
argon and helium and on the luminosity produced in 
the latter gas. It appears that there are two critical 
velocities of the electrons at which n^lation from 
the atoms and ionisation occur respectively. In argon 
these two phenomena occur at 1 1 5 and 15 i volts, and 
in helium at 204 and 256 volts The results are of 
great interest, but, as Dr Goucher pointed out, their 
interpretation seems still open to question. 

The phenomena of novm were dealt with in two 
papers by Mr Stratton and Father Cortlc In the 
former paper the types of spectra occurring in the 
course of the histc^ of Nova Geminorum were 
described The observed dfsplacements of the 
spectral lines correspond with velocities reaching 
2 X 10* cm /see , which are so large that electricsu 
causes are suggested to explain thm Simtlar velo- 
cities were dfduced from the observations on Nova 
.\quilBB, and, after sketching the sequence of progres- ' 
sive changes occurring m the star, Father C^e 
conclude 1 that a solar eruption in u giant star situated 
in a dark nebula would square vrith the absent 
spectral changes. 

In an interesting communication on the theory of 
vision Sir Oliver Lodge put forward the suggestion 
that the retina may be found to contain atoms m such 
a condition of instability that impulses of the correct 
luminous 'frequency can excite them and cause the 
expulsion of electrons A difficult but highly interest- 
ing experiment was suggested of trving to nnd In 
retina chemical substances capable of emitting Mgn- 
speed electrons when subjected to light. 

Prof Eddington gave an account of the observa- 
tions which had Ix^n made at Principe during the 
solar eclipse The main object in view was to obeerve 
the displacement (If any) of stars the light from whkh 
passed through the gravitational field m the sun. To ' 
establish the existence of such an effect and the deter- 
mination of Its magnitude gives, gs Is well known, 
a crucial test of the theory of graritatkm enunciated 
by Einstein. Prof, EddinAon explained Uipt the ob- 
servations had been partUdly vitiated by tlie preasttcb 
of olouds, but the plates already measuQBd ^pdlcattd 
the existence of a deflection Intermediate between tte^ 
two theoretically possible values 0*87' and 175** He 
hoped that when the measaromenu warn wn l ^stad i 
the latter flgunt would prove to be verified. Ioa« 
dentally. Prof. Eddington pointed ^outihat the ffnmfloa 
of douds had resulM in a solar prootinenoa bring 
pbotografdied and Its history followed in soM 
Some VMV striking photographs wars riiawti. ^ v / 
Foflowing'ofMhhi account Prof. ^Eddington 
tiie dtscusflon on rriativltv, afld refesasd agahi da ttTv 
banding of the wave-froa^ lifM to be^aapKted^ftnM 
Blnstein'a near law when W )Sm padtos near p vaMl 
It should be pQS^ toltM 




NATURE 


i, 1930] 




hkW*. whtdl dMMuidi that the speed of W^ht varies as 
0 i0 the tir^vStetiona] potcnrial. He 
shcmm Ctait, wiiether Eiiwteln*s solution of the 
proHI^ be correct or not, it has, at anv rate, jjiven 
a new orfedtetion to our ideas of space and time. Sir 
Lodge regarded the relativity theor> of 1905 
as a supptemeflt to Newtonian dynamics by the ndop. 
dm of TO factor (i— tf*/c*l and its powers necessitated 
1^ experimental results; but he did not consider this 
d^ndenoe of mass and length on velocity as <. mailing 
any revolutionary changes of our ideas of splice .ind 
dme, or at rendering necessary the further complexi- 
ties of 1945. He compared the difficulties involved 
with the case of measuring temperature, defined in 
terms of a perfect gas, and made with gaseq whiih 
only approximate to this ideal state Dr Silbcrslom 
pointed out that Einstein \ theory of gra\ itation ‘pre- 
dicts three verifiable phenomena,* i.e, a %\i\h of sptn- 
tral lines, the bending of light round the sun, and 
the secular motion of the perihelion of a planet. In 
the neighbourhood of a radiatlv s\mmetric mass such 
as our sun, the ^Ine-element ds Is given b\ 

'Jlw coefficient c*dt* gives b\ itself a lengthening ot 
the period of oscillation for a terrestrial observer in 
the rado (r+M/cV); i, demanding a shift of spectral 
lines of about 001 A.U. Secondly, the path of ra>8 
of light is obtained by putting and the first and 
second coefficients give jointly a bendlt^ which fur 
rays almost g^ing the sun Is 1*75'. Inirdly, Kep> 
lenan motion is predicted with a progressively moving 
perihelion, which in the case of Mercuiy turns out to 
be 43^ per centurv. He directed attention to the fact 
that St. John's results in 1917 showed no shift of 
the spectral lines, which in itself would overthrow 
the theory in question. Father Cortie pointed out 
that Campbell's photographs taken in 1918 and 
measured by Curtis gave no trace of any displacement 
of the images of forty-three stars distribute iricgu- 
larly round the sun. 

Amongst other papers read at the meeting ma^ ue 
mendoned an account bv Sir Frederick Stupait of 
weather conditions In Albrtta and a paper b> Prof 
Forsyth on Gauss’s theorem. 
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CHEMISTRY AT THE BRITISH 
ASSOCIATION. 

T was perhaps only to be expected that the pro- 
gramme ot the Chemical Section should be 
coloured by the four years of war through tvhlch wc 
bad |ust paased, but, though war chem]str> took a 
prominent place, more acMemic suhjectti were not 
entirely relegated to the background. 

Some excellent summaries of work in different 
brandies of diemistry during the war were gi\en b> 
various speaker*. 

Sir WiiHam Pope spoke on the general subject of 
the position of chemistry in Germany and this country 
as a result of the war, and pointed out that while 
GdnMan chemical industries emerged from the war 
hi a strengthened position, ours remained much as 
dlOT were^ and that we were faced with a great, 
/MilMatO lUftfer in a strong propagandist move- 
to rehabiUtate the German chemist in the eyes 

►K Harfl^ desdfibed the development of 

warfare and tha measures taken to counteract 
i effect* by Qieaos of gas-masks, ete. 
,jf fam of W^aee Is, perhaps, not so 
Jt la often rega*^ to be; f^ if it he 
ftuRian Hvea nrust he sacrificed and suf- 
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objectives can often be attained by the use of gao 
a^cks, lachrymatory shells, etc., with less loss of 
life and permanent injury tlwn bv the emplovment oh 
high explosives. 

Col. C. D, Creder icviewed the output and methods i 
of manufacture of high explosives during the w*r, 
directing attention to the improvements in method 
and quality w hich took plate as the exigencies of 
the milU.iti situation failed for an everJnrreaaing 
output, and claimed that thi^ rckult was due in no 
small part to (he activities of the Inspection Depart- 
ment 

Prof. Desch gave an excellent of the metal- 

lurgical position in this country and the Central 
Empires, and showed how' metallu^lcnl considerations 
entered into the Franco-German Peace of 1871, and 
large!) influenced the war and the territitria! re- 
«id]uktmcnts of the Peace Treaties. The necessities 
of w.ir, If without any striking metallurgical develop- 
ments, hj\e at an\ rate, so far as this Empire 
is lonooined, done much to stimulate the working 
within the Empire of locally produced ores, 
while fresh industries have arisen to smelt ores 
of metals hitherto impot ted from enemv coun- 
tripH In Germany, as might ha\’c bi'en expected^ 
the study and use of substitutes for such metals as 
copper, nickel, and manganese have recel\'ed close 
attention. 

A paper by Dr. M. W. Travers described the posi- 
tion of the glass trade after the war. Though much 
has been done to supply the demand for various kinds 
of glass in this country, Dr. Travert* must un- 
doubtedh be w'ritten down as an optimist w'hen he 
declares we can now supply from home-made stiKk 
.ill reouirements of laborator) glass and glass for 
scicnlint purposes WV fanc\ tew universities and 
schools would endorse his mow% as most of them 
h.i\c grout diffirultv in suppl\ing the requirements of 
iheir students. 

Prof Boswell contributed a pa^r on some recent 
problems in geo-chemihtrv 'Jiie bordtr-line of 
chemistry and geolog\ presents problems of the 
greatest ’ interest and value as regards the sources 
and supple of raw materials for ^emical manufac- 
tures, and the necessity of finding fresh material or 
substitutesL during the war has greatly stimulated geo- 
chemical research. Prof Bosw ell reviewed the different 
problems created bv war demands, and showed how 
gpo-chcmistrv bn^ developed out home supplies of 
materials formerly obtain^ from enemv countries 

A short but interesling pape»‘ b\ Major E. R. 
Thomas on the work of an ammunition chemist in 
the field concluded the papers directlv dealing with 
the war. Major Thomas, with improvised appliances 
and some Chinese coolies for labour, recovered up- 
wards of a ton d/ji!\ of KNO, and pitch from Con- 
demned ammunition. Major Thomas deserves the 
warmest praise for sotting an example of economy 
and showing that so-callcd waste Is really valuable 
material 

Though not directlv dealing with war chemiitrv, a 
paper by Drs Lowr\' and Perman on the equlUbnum 
in the svstem ammonium nitrate— sodium chhwWfr— 
sodium nitrate— ammonium chloride gave the results 
of much work conducted for war purposes. 

Several papers were contributed from II. M. NaVat 
Cordite Factory at Holton Heath, dealing malhly with 
industrial bacteriolr^cal problems sudt as to pre- 
paration of acetone and industrial alcohd, though a 
ftw of them deah with pure m^antc chemb^. 
Special iTMtlon must be made of the paper bv Dr- 
A* C. Thaysen, whldi (Pi^e a .caiAtttI revfaw of 
different aspects of bacterlok^ ouirtda ntedldlia, aftd 
showed how large a field of* Inmtigatbiv Is td 
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bacu^riolo^AU in a technical rather than a micro 
•copical senee 

i discuMion took place on the nq>6rt ot the Fuel 
Econom\ Committee At nearly every recent meeting 
of the aseociatloa a eomewhat tunilv diMUMion hat 
taken place and though fuel economy it far more 
impentive now than it haa ever been and is most 
unpleasantly brought home to all of us by our local 
Coal Controllers It cannot be said that the diicusnons 
have been \ ery constructive They range over a wide 
held tht\ are dis)cdnted and while each speakers 
lommunication i% of value in itself the discussion as 
a hoU somehow seems unreal and almost futile One 
wishes that the committee round the report of nhich 
the discussion centres were able to present definite 
propositions which if approved iftei due discussion 
could he sent through the council of the nssociaticn 
to the liovernment Department or whomever else 
thev concerned They would bo received with more 
of the import*ince due to them if thev came from the 
Bntish ^'*«ociation ns i whole Fuel economy hew 
ever is so vast a subject that pcbablv the com 
mittre has scarcely had time vet to distil the essence 
from 4 he great quantity of valuable m itenal it is 
collecting 

Prof h ( t Balv Prof \ I ipworth ind 
Prof R Robinson wound un the me ting with 
three i|c s tn oure rhcmisirv of gn it mt rest 
since the ill dealt with the mocha i sm of hemical 
reaction In th se pioors the vvnttis d scus«»od the 
molecul II and other aspects of chemical leacttv tv 
It is refreshinc? to find that the goat dc minds of 
war on the f^enius of chemists has not smothered the 
efforts of those who seek to orobo deep into the verv 
fundamentals of the saence 

Mention must be made of a verv enj vabtc •md 
interesting excursion to the Naval Ccidite Fictorv at 
Mdton Heath B\ kind invitation of the super 
Intendenr Capt Desbomugh Hghn members of the 
Section were shown all over the f acton which in its 
completeness Is second to none 

In conclusion it should be stited that the meetings 
Af the ^lection were verv well attended and more 
enthusiasm was shown thin for manv vears past 


700 I 0 GF AT THf BRITISff 
ASSOCIATION 

CECIJON D attracted a represent Uve ^athennj;, 
^ of zoologists and the papers were the subject of 
much interesting discussion The following is a sum 
ma^ of the proceedings of the Section 
Mr L S troodneh in a paper on phigocytosi^ an I 
protozoa stated that phagucvtosib of living protozoa 
had nrelv been obseevM in verubratc^s Invertebrates 
deal more successful!) with piotoroal pir sites the 
leucoevtes cling together surtound and nnallv bmother 
a parisite Inis power of aggregation appears to be 
due to the fact that the floating leucocvtes are 
provided not with outstanding pseudopod a I ut with 
delicate films of protoplasm tSsAs to ^read over anv 
foreign substince It is the ooticnl sections of these 
folded films whtih are usually flguied as pseudopodtn 
Mr P Heron Allen for Mr uartand and htmself 
direct^ atfenlion at a joint tneetmg of Sections D 
and K (Bolany) to some hitherto unemphaslsed modi 
ficatfons of growth in the hfe*historv of horamincf^a 
He e\hibH«d slidftt showing^the modiAcatiene brought 
about bv the cultivation of Forammifera in hvpertonic 
aoa-water tha affinity of certain genera (or gems as 
huUdiAg and the ^wer of seleerion of 

ifNlterhl efierdsad by cOrtaiii imdes 
Pr A C Cedas aablWtad phofomicrograi^ of 
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L$pto$ptra If wohoemoffhggi a a -t he orgamim of in 
fective jaundice in man^frcM Cbe kUiMW of locfit caCi. 

Mr A T Watson gave further detain on the tub^ 
building operattons of the Polychiste wontt^ Pietniutm 
kor$Ht 

Prof E \V MacBnde described some hxrth^ et 
penments on the artifiaal production of EeUnus larvse 
with a double hvdrocoele He stated that the opdnnini 
result was obtained when larvm three days old were 
transferred from normal to hypertonic sea water for 
a week or ten days and then put bdek into normal 
sea water and he offered a tentative explanation 

Prof G H F Nuttall gave a lecture on Lke 
and their Relation to Disease Commenang with 
th biology of Ffdtculun humanus of which there are 
two rates captits the head louse and corforu the 
bodv louse Prof Nuttall described the meoe of ovj 
position the development hitching moulting feed* 
ing etc rhe female lavs lu to 300 eggs and under 
favourable conditions the life cvcle from egg to egg 
IS completed in sixteen to seventeen days l^no5 
experimental conditions dark or pale iio can be reared 
at will ccording as thev are raised on dark or lif^it 
backgrounds rcspectivelv Hermaphrodites in large 
num^r h \ been obtained bv crossing the two race 4 
captti^ and \fter pointing out that lice 

transmit rei losing typhus ind trench fevers Prof 
Nuttall driicribed kome of the methods of control on a 


]ars« scale he lair disinfestors (Orr s huts) and 
riilwav vans into which steam from a locomotive was 
introduced under prciisure 

Dr h Hindle traced the historv of isolate pairs 
of bodv lice and of their offspnng lajfcd through fivt 
gencritions Out of sixtj families twentv four were 
mixed (composed of males and females) nineteen 
were female thirteen male and four crosses were 
sterile The lice were all fed on the same individual 
and undei similir conditions and no explanaUon of 
the occunence of the three sorts of families could be 
discovered The prooortion of females to males m die 
total number cf idults raised to maturity agreed 
almost ex ictlv n th that occurring in Nature- 60 per 
tent females and 40 oer cent males 

Dr M C Grabham gave an account of the Argen 
tine ant (Jndomermyx humtU^) m Madeira The ant 
w IS intrc^uceo twentv seven vears ago but was only 
dentified thrte vears later when it had beccmie firmlV 
established Coffee cultivation has been ruined hnd 
every sert of fruit tree — atrus especially— which would 
support coicus or aohis has been alnaost endrelv 
dcstrovtd ^gar cine and bananas still exist thougfi 
badiv ittackcd but sweet ootatoes have disappeated 
in manv districts Xttention was directed to the i 
methodic of the int m searching for food and to the 
harmonv in working there being a singular absence 
of fighting when strata communities meet The 
nnt has few enemies eg spiders and Pholcus A 
covenng of powdered chalk on the basal part uf die 
trunk pf a tree is a deterrent to the ant, banding 
the trees with rags soaked in corrosive suUIntate has 
also been found effective Dr Grabham su«(i«estied 
that our Colonies should be warned as to the mport 
once of this pest ^ 

Prof Dendv delivered a lecture on % Otaio^pests 
and the Storage of Wheat for the main nomts of 
which the read^ Is rtferred to Nan n fesr Miarch At 
last p 

Before isiomt meeting of SecitMhff « (G«ekM) gnd 
D Mr C t 4 deRegims|>^on 4 »edhtHt|ju^^ 
water fishes with special reference tp tm nistJwtM 
of conttnents He dealt patf^tW wldif mu oSSSk 
dom^ 
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^jatM bcMiM )«el«t«d before thesie fished rouH re tch 
Smsq, 31 *» *everw»« of Africa from South \meritd 
Mid from •outhem Asia probabJv It ft Chinciformte 
tad Fli|ielodKbB in South America, Charanformrs and 
in a^fnca, and C>prinifornits md B-igridai in 
•oumem A«a \t the end of tht new 

Ulfld connections mav ha\e tnablcd the mcehiois of 
tbe Catostomidje and Vmiundae to reach Noith 
Anuttica through ea&Urn t Isolation of tfi ron 
dnente during the Eocene helped the development of 
enderpic types, and the union that followed in th 
Ohgocene or Miocene probibly gi\e C\prinidje to 
North Amirira nnd a few Vnrttx fish<s to et^tem 
Asia 

Prof MacBrule ind Mi (ro diuh tspu'^sol soni 
doubts as to the xnlue of the evidcnri on thi /oo 
logical Sidi for the ixistemc of Gondvv im I mil hut 
Dr D H Scott regtrded the evideni ifforiU 1 !>\ 
the -Glossooteriii flora as strongh in fix our of thi 
former existence of such i land trei Mr 1 ) \\ S 
Watson considered that the evidinco fiom fissil plants 
PeWypoda and vertebriUs indiintid i mndxtion 
between Afnia md America m IVrmnn timxs out 
whether this continued to the Cretueous u is dcubtfid 
Dr J W Evans did not igru with thos uht 
dwelt on the inconriDleti nt ss of tht txidentc for the 
rxlstence of Good want land If< \\ is mdimd to 
look with fax our on the xievi that thi lindmiss s 
had not alwaxs held thtir pixsint lelatixc posituns 
eg Africa and South \tncnn max hive b#<n 
nearer together Th halKl tnd Island** shov tlof* r 
geological relifionshin to Vfiu i thnn to \m i 
Mr Tate Regan in rephing r ifRrnud hi Mu f 
in the former existenci of ( ondxxnna T ind 
Befort the s inie loint inichng Mr D M S W t m 
f'ave a oiper on Pxiseontob g\ md the Exoluti 1 
Theorx an account cf \xhi li will be hi'mi in tht 
article uoon the nrocetdint.*' < f th rieoloj^ti il S tnn 
Dr Maru T ebour ^ummiri^ed the results of hrr 
investigations extending ovtr thrci seasons xt Ph 
mouth on the food of Ian il uid fk st Ian al fishes 
Mo«t of the fi»h examined wen from im t> 
11; mm in length The greater portion of thnr fowl 
consists of Entomostraca diatoms seem to be little 
ejten bv xoung flsh execot at a verv nrlv stage 
Other unicellular organisms aio nrolx found in 
vounci fish but the flounder uo to about to nim in 
length was found to be feeding (xclusixoU in tbe 
flagellate Phscocxstis bit it ibout rr mm it rbandis 
to a diet of cooenods I irxal molluscs though often 
abundant in the pi ink ton ire much more seldom 
found than Orustnoea in voung fishis The xoung 
fishes thus select their food to a groat extent but that 
which it selected is generallx common and there is no 
fodicatfon of anx soeuat migration on thi oart of thf 
pelagic xoung in search of food 
Mr I P W Renoiif give an iccount of the 
development ol \he Bute I iboratorv and Museum 

T H XSHXXOHiTf 


fINIVBRSTTY AND EDUCATJOSAL 
INTELLIGENCE 

Tas beip^i paper* On I ectunng with the I an- 
tefts” ^ rrof G A J Cole which appeared in the 
MlAwdt of the Department of Agrtetdiure and 
x-Mmad intitwium for Ireland (\dt xix Vo r), 
tad «{th the oertniMion of the Depart* 
pnd la n«w pubUthed aa n pamphlet by Mr 
JaaMH Pame Street Dublin 
Tindifa for the n*ndnn Mtiii.np Reaearch Fund 
ipt lavitad bvthe Ri^al Society The 
. b for atiidy and reoearch on tubiert* 
, iSfotOC and t|ae adfMy of nunera. is of 
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ibout 3^/ in xaluc, ind open to any British subject 
ApplKations must reach iht Assistant Secrotaiv of 
ihi Rov d Sonety not later thin Januan 15, give 
patiiculirs of the kind of tcscaich It is proposed 
to carrv out and where, ard b« accompaniea bv not 
more than two testimonials or reference* 

\ iLi I MVFK^iiv IS offering txxo Ihitxsi SecsscI 
nspirxh fillnw ships for the promotion of otiginal re^ 
scan-h in bioloLical studiis Each fellowship will be 
of thi xalue at 200/ ind preforinci will b ^ixcn to 
landiditis who hixe obt lined tht 11 doitoiatc and 
dtmonsti ited their htness to t irr\ out sULtessfully 
origin il leNfiiih work of a high ordi r Applaations, 
Kcompanied bv t< prints of sirentihi public itions, 
kttiis of tiiomtnincLuion and pirtiiulu*. of the 
p)bl(m itipusid li\ thi c iiulid iti for in\esiij4 uion, 
must bt in idi bt fort Mu i n(\t to thi Ik in of the 
(jradu til School Nox Hixcn ( onn ISA 

Ijif \ssoriiiiun of Scunie Jtacheis h s is^utd a 
list of scitiiLL hooks whuh ir suitibU foi use in 

sxhiols I hat i loinpilition of this soil is i mitur 

if sonic difhiulti IS diubtliss the rtason lot its bting 
so rinlv itteinplid I hi ssociatun his dnni well 
to itsk impirfiition so is to supplx m (bxious ntid 
Iht list which lontnns the nainis bilh of t \t books 
for ihi Use of pupils 1 id of books cf itfii nri foi the 
hbrirx shilf is itti utixiK nrinlid and itasomblx 
I issifif 1 It IS to b< I i^rittid th It btoluf^x (is dis- 
timt from betanv) md istroncmx hml no pint in the 
main divisions dcspiti thi fict tint Di Sophie 
Br\ ml in her ixullont fonxvord direct* atl ntion to 

thi tl siribilitv of th sc subjirts m thi ei l\ *-*1 igis of 

i child s tf lining I hi Book T 1st (n)f<>) wluih we 
hopi XX ill In tome 1 periodital publication in x be 
olit lined for ix id from Miss 1 Ston hem s ti tux 
of th issoiiition !'» \ngfll Pirl Girdins S 0 

Wi in. used to luge pnx itc hr mfu turns fi cduci 
tion and sninic tn thi I nited Stitis but thi an- 
nountcmmt made in thi 7 tmcs of Dnemb i 7 of 
i gift of 2-, 'Kioooof for these purposes ftim Mr 
John D Rucli filler is re dlv mirMlloiis to those of 
US who know how little pnxntc gencrosiiv i m lie 
dtpinded upon fin* like nt ds m out rwn i untiv^ 
The f^ift IS dividtd into two et|u il pirt« of i-* >oo ooof 
each to the Ginpril Eduiati n Board ind to the 
Rockifcllot foundation It is the largest sum of 
mone\ tvfr given at onr tun to phil inlhronx and 
it bnngs the total imount if Mi Roikcfelfir dona 
tions to TOO 000 f 00? The donation now innounerd 
la to be dexoted to two purposes — (1) To some plan 
of men ising the sahnes of the teaching staffs of the 
colleges and unixersitus of thi I mud Stil s and 
(2) to thi promotion of tlv obiicts of tlu Rotkefelkr 
Foundation xxhich ere defined s thi wilMn'ing' of 
mankind throughout the world J hi Otnei il Fdura* 
tion Board was founded bv Mr Rockefeller in Tqo’^, 
ind thi general puroos of the lorrioration Is the 
promotion of education within the Dnttcd ^tatek of 
\menca without distinction of rare se\ or creed 
The principal funds of the hoard havi been about 
o 000 oool and grants imountmg to about 400 oool 
have ^en made innualK to x inous institution* It 
was onlv a couok of months ago tbit Mr Rocke* 
feller added a ^moool to his torevious endowment of 
Ihe Rockefeller Institute for Medical Research TWe 
gift was to meet raoidlv growing needs in the instk 
tute s manv linos of research and also to makp new 
knowledge axajlable in the orotcctlon of the nubUe 
!v«ilth and in tttt* improved treatment of di*»ea e aAd 
injurv 

Onk of the notable features of the jgreat stnuatfft 
in which the nation has been engaged, atfid f6r wldch 
recruits were drawn from all classes pf the United 
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Kingdom* wac the effort made, in camp^ both at 
home and abroad, to continue, however imperfertiy a« 
to means and metIMs. the education already gained, 
having regard to the fact that sooner or later large 
numbers m men would return to civil oecupationt ami 
dudes, and that it would be desirable, ao far as time 
and circumstuices permitted, that miUtaiy service 
should offer opportunities of continued study. It is 
gratif\ing to Ooserve that the Army of Occupation on 
uie Rhine, which numbers 350,000 men, it animated 
^ the same spirit. The stand number of the 
Cologne Po*f, a dailv paper printed and published 
at Cologne in English tor the Army of Occupation, 
and the Christmas souvenir number of the same 
journal fprire , or 7 marks), both contain articles 
urging the vital importance of educatiop, not onlv In 
its general and siientifir aspects, but also at applied 
to the promotion of special phases of indust^, of 
commerce, and of agriculture, with the \icw of ntting 
men for these several pursuits, and describes the meant 
taken at Cologne and other Rhine tosins for effective 
instruction and training in the various subjects bv the 
institution of laboratories, workshops, and field allot- 
ments At Siegfried there was held recently an 
eihibition in which was displayed a great deal of 
good work, the results of training men who had 
previously learned no trade to become wage-earners 
of the best possible tvpe The courses of studv In- 
clude educational facilities extending from the abso- 
luteh illiterate to the universit\ graduate, hut these 
articles are also remarkable fof the point of view the\ 
expre**^, namelv, that the soldiers are urged on 
returning home to civilian life to insist that their 
children shall receive their due, and be trained to 
think itnd to nporeriate the beauties of life 


SOCIETIES AND ACADEMIES. 

London. 

Rayal Mstssrolsgksl Sscisty, December 17 —Sir 
Napier Shaw, president, In the (halr-F J. W 
Wl^fls • l1ic laws of approach to the geostrophic 
wind The mcKie of trantitton from the windh near 
*the surface of the earth to the general current at 
moderate heights has been discussed bv various 
authors In ttie present paper stress is laid on the 
geometrical aspect of the question The term **rela. 
tlve wind veloat\ ” being used for the velocity which 
must be combined with the geostrophic wind velocitv 
by vector addition to give thi actual wind velociU at 
an\ level, the laws of approach to the geostrophic 
ttlnd are (i) The relative Wind turns uniformlv with' 
Increasing height; (s) the relative wind decreases with 
increasing height according to the exponential law; 
and (3) the actual wind at the surface and the relative 
wind there are inclined at 135® — G. M. B. Ps b ss a « 
Winds and tempeiiture-gradients In the stratosphere. 
From the results of temperature observations by 
bolhuusondes. it can be shown that the horixontal 
pressurengradient, and therefore the srind velocity, 
should decrease rafddlv on Msslng from ^ dopo- 
ipherf to the stratoSqihere. Previously there had b^n 
HtUe confirmation of this bv actual observations* 
Seventy ascents recorded by tlie International Com- 
mtssfon gave diita for tamp^ture. wind v^oclto, and 
wind Erection to great hmfm. These showed that, 

' without emptlon, winds of moderate or great 
in the troposphere fall off very rapidly on 
the etratoigihere, while Oie wind dliecHoit 
femalnSi constant. On days with mall presvure- 
graOrnts this effect wag not osuaffy foutid--a rtsuR 
ufMch was to bs m^ecta d , atnee lha stops of dw tropo- 
woUM then ml i w c ee s a r l^ y bd tew aids the low 
^ ifo i wttf e* Rgrifontal preiMi ar s and tanul^aktik 

^so. vtii- d>4] 
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g adlento calculated for the observed irinds 00 Q?0est 
lys writh moderate or large prewure g rSdle n t i show 
that the pressure-graditmt ts suddsniy reduesdr Md 
the temperature^graoient suddenly revenmd, on sAteriog 
the stratosphere. The tcttipermtufaqsradlenta caC 
culated from the observed wind veloeities are in jjpod 
agreement with those deduced by Mr. W. H. iStteS 
from temperature and prsasurs observations. — Capt. 
C. J. P. Cavs; Quotations from tbs Diaiy of Safouel 
Papvs on the weather. In this the author has col- 
tected together all references to die weather frond 
the Diary,” uriqg for this purpose Wheatl^’s edi- 
tion Thm anount to as many as 557 entries, and 
are arranged in efarono)oglcal order. They fbm a 
brief comment on the general weather conditions pre- 
vailing from January, 1660, to May, i66g< In a pre- 
liminary essa\ the author summanset the princapal 
weather events for each year. He 'points out that 
Pepvs cannot claim to be considered as a me6Boro. 
logist, and that his references to the weather are such 
as snvone might make !n writing a diary or In corre- 
spondence He also states that P^ys’h memory for 
meteorological events was not alwavs good, and bis 
remarks on the worst or best weather ht remembers 
must hi taken with caution. 


Edinburoh 

Rtyal Society, November 3.— Prof. F O. Bower, 
president, in the chair.— Capt. T. B. PraaUla . The 
cooling of the soil at night, with special reference to 
late spring froste The aim of this Investigation was 
to obtain data on which predictions might be formed 
as to the c6ming night temperature. Continuing a 
course of Investigation, the author gives a formula 
whereby the minimum temperature on any calm, 
clear night may be known about 5 p.m. on the 
previous afternoon. A (ompartson of his results with 
the observed minimum soil temperatures on twenty 
favourable nights between ^ril and October, 1919, 
shows an average error of 03^ C onh ; it would thus 
appear that, umer the weather conditions favourable 
to spring frosts, it is possible to forecast the occurr^ice 
of a frost with great exactness.— Sir Thomas Malr. 
Note on the determinant the matrix of which Is the 
sum of two drculant matrices.— F. Qnlllir : Note 
on and exhibition of photwraphs of appearances of 
mirage at Ingatestone. These photogn^s diowed 
apparent pools of water in the street in whldh pillars 
appeared reflected at a distance of about a hundred 
vaids". The photographs were interesting as follow- 
ing up a previous pap^ by Mr. Alex. C. Ramage oom- 
munxxitea to the socie^ in i»8, 

December r - Prof F. O, Bower, president, in the 
chair.-^r. R. KIMsa and Prof. W. H. Uag ; Old 
Red Sandstone plants showing structure from the 
Rhynie Chert bed, Aberdeenshire- Part ilk ; Aster-. 
oxyUm Moebtsf, Kidston and Lang. The foortb 
vascular Cr^tognm found in the nllrified ^tJbed 
at Rhynie, the age of which is not younger uian the 
middle Old Red Sandstone of Sc^aiHI, was a 
and more coo^lex plant than Rbynfo GwyeSu* 
Vau^fU, R, mefor, and Hctnem Ugnieti, dpi mM 
In & earlier papers of this series. It nal btm nkRl^ 
Asteroxyhn Maekiei after Dr. Maricfo, onghw 
discovery of the chert-bed* The remaim of Aster* 
teflon are abundant, thpugh fragmentary; and 
with more or less certafoty, a ftMy compete le^ow^ 
leto of the plant. i a ; i ^ 

December a and Ok-^PrOf* W. PefiSIlSi 
la the cha|r^»^Pro(k ^ A. (l) 

w (|etf9pn(st yq y t tyy i 
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SobM, 'draitl, %€re exhibited, md tlu method of 
«n0 Hgmment obtained v^tre exphined 
It amtf ^pOuttKl out that the ftm ^uccew of Ltnstcin s 
theortr to explain completeU a kngouistanding 
dftorefwnor in connection tuth the orbit of Mercur\ 
Of the two other tests which wert m the. form of 
predtctlbiUK one, that gravit> aould modify the wilnr 
MN!Ctnim« Md not been venfM while the second 
that from a star passing near the sun would he 
deViatM, had been ventied Ihe general processes b\ 
which Einstein derived this formula cim^ no at^sur 
anoe that the results would describe Nature ind thi 
theory mutt rest upon such tesu ns he himself his 
propased for It From this point of view though it 
shtiws its changes only in minute remotf phenomena 
Its claims are too vast to be settled in i short time 

Paris 

Acataay at Scitacss, Deamber i 1919 M Won 
Guignard in the chair V Dsageird Iht dis 
tinctioa of the Uiondnomc into vacuome pjastidomt 
ind Jerome —The Priau al Maasco The oceano 

n nc study of the Mediterraman \n ecLount of 
temational conferente held it Madrid on \ov m 
ber 17 last at which France Itih Spain Onec 
Monaco and funis were represented G \ 

laakagar The distribution in \fntn of the birbtl 
sulMSenus Labeobarbus (j Baallgsad Ihe problem 
of Dirichlet for an infinite dom iin Soreav Ex 
prrimental laws of the \aiiatfon9 of bdromitnt pres 
sure and of the specific gravit\ of 'iir with tUitude 
From forty senes of observations with sounding bil 
loons earned out in 191J jt Irippes Itrk Mr s 
burg Hamburg, Munich Pavi i and Vienna at 
hfi^ts up to zx km , formulae ire deduced giving the 
pressure nnd densiH as functions of th dtitu^ 

H OaAsrI Observation of Finlay s periodic lonHt 
{1919#) made it the Bordeaux Observaloia with the 
't&cm equatorial Position of comet and comparison 
star given for November as M Auric The c\tlc 
of eclipses The ratio ijd is expressed in lonttnued 
fractions, tht fifth of which was known to the 
Chaldeans as the Siros tvek its error is 003b dav 
in iS years The fraction is in error bv onh 
osxioj dav in 3654 years ^ G fiaguac The direct 
comparison of tne two simultaneous mcrhantcal 
systems of radiation Method of showing the trindn 
tion of the earth -—S Precsfta I avers of mital of 
mtnhnum thideness measured by their t lectromotive 
force — H Abrshaai, F Blecli and 1 Bloch fhe 
ultra-rapid kinematograph The film is moied con 
ttmiousfv and the object illuminated bv dettru spirks 
With the arrangement described and figured upwards 
of twantj thousand ^otogr^s per second tan be 
taken on the fi!m~G A nemsisch The spectra 
endued Iw the red fringe and luminous vapour in the 
fimgMipufmod a plate of incandescent graphite 
C Imhi eg The radioactivity of uramum An 
nebount of some expemnents undertaken m an attempt 
to jidit up Unaniutn tnlb uranium I and uranium 11 
c attempt at s^radon was unsuccessful but some 
momeiki described do not aimar to be simph 
bv Ae cur r e n t theories or mdio-activitv -- 
The i^thesis of ammonia at verv high 

The results of a senes of exocnments on 

Wl of ammonia from its elementii m 

of 4 catabm at pressures virving between 
atmijisphercs and at tompemtures be- 
and 740® C ara riven graphicalJv At 
«oa and 536? CT the percentage of 
, tnfatjCure Amounts to 41 per cent 
IkV die jreactfdn velodlv as well as 
t 4 ttfffiaahle temperature is between 
C the ykfd per gram of catalyst 

X04T 



ptr hour is much higher than that obtained irt German 
works — I iiainst Ihc tr insformatioo undergone bv 
urtam aluminium alloys It was shown about twentv 
years ago that certain llovs of aluminium with iron, 
mtiiginese and nnkel rapidly fell to powder on tx- 
posurt lo air This phenomenon has been further 
myostigatrd and It is found that the change in the 
aluminium mangmese allr^ is due to an allotroric 
mcdificdtion whilst the aluminium antintonv alloy 
oxidises in moist air Tht iron and nicket allovs did 
not change and it is probable that some unknown 
impuntv was the cause of the falling to powder 
observed in the earlier vxpenments— P l>s|saR The 
rntical points of self-tempenng steelb — A Kfkig 
1 > Flsrsotla A Las rits t and R SchsiRtK The prr 
parition of chloromethylchloroformates Fhe ex\< 
ence of monochloroineth>l and dichloromethyl chloro 
formates is proved and methods for iheir preparation 
are desenbed — I Movst The discos erv of laeustral 
bocene bods it the Roc de Chire (I^kc of Anneev) 

I Msrcisr and C LebsUly Primitive cancer of the 
p ncrc'is md f;,tant cells in mi < P BagOM l^c 

use of commtrctil inks in plant histologv ^ionie 
ommerci il inks of Pronch m inufatturc can be em 
ployed with advantige as histologic d stains Two 
formutdo for triple stains are given in which ink is 
one of the constituent dyes — J Offner PhMo 

Lcogr iphtcal remarks on the massifs of Vertors and 
DAoIu\ M Baadsafai The fibula of a newlv born 
infant of the Polished Slone oeriod ind consequenrts 
in in tomical ohilosoyhv The fues of th bone are 
smooth and fre from the grooving found in thi 
Neolithic idult The grooves are therefore acquired 
being due to special muscular actions dependints 
on the mode of w ilking of thisi prehistoric men 
MM G Bertrini Broc^ Rmnir and DaitMTilla 
The influence of temperature and other physical 
agents on the insecticidal power of chloi^tirin 
\^en using rhioropicnn against inset is the intensity 
of tht light and the hy grometne state of the air need 
not bt taken into account the temperature however 
IS of importance the highet the ttinpirature tl 
more raoid is the destruction of the insects T 
KabMiau Fxi>enmental researches on prevenriv 
vucination against the dvsent r\ bacillus of Shigi 

CAicinrA 

AsUtk Sackty of B«Rgal» December x 1919 Dr N 
Asaandalt \ loom ustd bv the (>aodar herdsmen of 
Seistan The loom thougfi of verv simple structure 
seems to be dtj^enerate rather than primitive its 
pecuhanties depending not so much on lack of skill 
in its makers as on tack of proper materials notiblv 
wood-V H Jickswi and A T Malisrjift Improve 
menu in measurenients with quadrant electrometers 
Part 11 Simplified arrangements for accurate and 
continuous work During most months in the year 
accurate measurements with aensitive quadrant electro- 
meters cannot be made in Indn without special pfe- 
cauhons owing to the high temperature and humlditv 
In continuation of earlier work the authors have now 
considerably simplified the arrangements for accurate 
md conttnuous work — H lafikiM and \ T 
Ifaksi^ The utility of desiccants In electroetatic 
measurements TV authors have usttxl the rdatyve 
riiidencv of the various deskeants used In electroefMkr 
meavumnents under strictly uniform conditions 
Dotesalek electrometers with the oitangewntf 
described in the previous jpaper Cateiom cMom IM 
been found quite unsatislhctory metriOc kxBum (ix- 
teasivehr used in Gennany> and phosphbnia perttaaMb 
worie thin uariesi^ and qukkhma ohlv fbnycf ai y In 
its elf^ Strong sulphimc aod la tls^ ofit satM^ 
torv destocant for tins pMrpgpt 
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THURSDAY, JANUARY 8, 1930. 


IVATER-^POWER AND DARTMOOR. 

T he pn^sal to develop eleetrical enerj^y from 
water-power on Dartmoor has led to a 
htTong protest against interferemc with the 
amenity of the moor as appreciated by the lovers 
of solitary places. Mr. Kden Phillpotts first 
directed attention to the matter by a letter in the 
Tttnes of December lo, in ^hich he called on the 
j Duchy of Cornwall, the landlords of Dartmoor, to 
act quickly “and help to create a body of Parlia- 
mentary opinion ; otherwise the dcstruriivc and ill- 
considered enterprise may rcicivc sanction trom an 
indifferent House of Commons next session/* A 
Plymouth correspondent supplied to the Tniics of 
December 23 an account of the scope of the pro- 
posed scheme, and on later da>s other writers ex- 
pressed their strong disappro\al of the project 
from local, engineering, or a'sihet ic points ol v lew 
I’nfortunately for a journal which desires 10 review 
the situation justly, the supporters of the scheme 
have not taken part in the newspaper discussion, 
and as wc have not seen the Hill in question wc* 
^ can judge of its piovisions only from the state- 
ments of its opponents, and must accordingly 
assume an attitude which may appear more critical 
o! the upholders of the status quo ilftm our sym- 
pathies would have dictated had we access to both 
Sides of the question. 

To many lovers of Nature, Dartmc'or has already 
suffered diaenchantment by the grim associations 
of the prison which has b«n established there for 
a century, and there may be some who objevt to 
the system of leats w’hich for a still longer period 
has supplied water to the towns on its fringes. 
The correspondence referred to docs touch un- 
favourably on the modern waterworks which 
supply Plymouth, Torquay, and Paignton, but 
these are accomplished facts, and serve merely 
to strengthen th« opposition to new interference 
with the moor and its rivers. 

The scheme of the Dartmoor and District 
Hydro-electric Supply Company is briefly to utilise 
the great rainfall and high altitude of -Dartmoor 
<n the generation of electricity at several power 
stations situated on different streams, to convey 
the rarrent to the neighbouring towns and villages 
ordinary municipal purposes, and possibly to 
enct industeial establishipents where current 
nugl(t be used for electrolyse or power purposes. 
It fit claimed tbit this wori^will furnish needed 
for the population of the district, 
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provide a continuous and economical supply 
of electricity for lighting, traction, and heatingt 
reduce the congestion of railway traffic by 
diminishing the demand for coal, and gener- 
ally increase prosperity and confer public benefits 
more ihiin sufficient to ('ounierbnlancc any inter- 
feience with agrkulture, fishing rights, ur the 
pleasure of visitors to the Moor. 

The general, and especially the local, public is 
not qualified to weigh the rival claims, and as 
things now stand Pailiament must proceed by the 
old, cumbrous, and very costly method of hearing 
eloquent advocates and technical experts on all 
!he points raised. 

No one is now likely to deny the general ap- 
plicabilitv of (he rule that private convenience 
must give w<iy to public advantage, but there is 
still a great deal of confusion as to the trileria 
by which the conflicting claims should be judged. 
It is in our opinion essential that all matters con- 
nected with the use ot natural resources should 
bt* investigated by experts whose personal in- 
terests are not involved m the ease. It is of equal 
importance that lull and impartial information 
should be avail.ible befoie a decision is arrived at. 
In the present instani'c no one knows what the 
available rainfall on Dartmoor really is, but this 
can be ascertained if an average rainfall map is 
constructed from the data which are acc'cssible 
and according to methods which have been estali- 
lished 'Ihe available fall between reservoirs and 
power-houses can be found by direct surveys 
guided by the existing Ordnaiu e Survey maps. 

The cost of the necessary engineering works is 
a more difficult and practKallv .1 more important 
question, ns no one can foiesee the pru c of 
materials or the value of the pound note during 
the years which must elapse before the works can 
be completed Tlie size of the dams icquired in 
forming reservoirs and the depth of iheir founda- 
tions, on which any estimate of cost must be based, 
can be ascertained only by detailed surveys and 
numerous borings, which experience of private Bill 
legislation has taught us are not always carried 
out before the Bill is deposited. The danger of 
underestimating the cost is less likely to be in- 
curred by a company which depends on the scheme 
showing a profit when carried out than by a 
public authority which does not labour under that 
wholesome disability. In other aspects, however, 
the exploitation of natural resources by public 
authorities is more Itkdy to be to the public in* 
terest, and certainly more likely ta securd general 
confidence. 
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At prfettfcnt the whole queetioa of the water 
resources^ and espeaally erf the water-power^ of 
the Bt’ilish Islea is beirq; investif^ated by a Com- 
fflittee of the Board of Trade, and on this account 
Parllontent may be (ndined to postpone the con*- 
Mderation of private Bills dealing with water, if 
not of special urgency, until thd Committee has 
reported. There are few areas in England where 
an unused gathering^round exists at an altitude 
allowing of the deseiopmenl of water-power, and 
it may well be considered inexpedient to allocate 
them findlly before a hydromctric surve) has been 
earned out to enable the available pouer and its 
cost fo be calculated# on a sure basts before work 
IS commenced 

RAmo^tomivmcArioN Amy the 

THERMIONIC VALVE, 

(i) The Thermionic Valve aud its Development m 
Radioielcgraphy and Telephony By Prof. J. A. 
Fleming. Pp. xv + 279 (London: The Wire- 
less Press, Ltd-, 1919.) Price 155. net 
(3) Text-book on Wireless lelef^raphy By Prof. 
Rupert Stanley. New edition in two volumes. 
Vol. I. • General Theory and Practice. Pp. xiii + 

• 471. Vol ii« ; Valves and Valve Apparatus. 
i*p ix 4- 357. (London : Longmans, Green, and 
Co., igiq.) Price ij*. net per vol. 

(l) SCIENTIFIC workers who desire to learn 
O something about the latest deselopments 
in radio-communication generally find that books 
on the subject are either scientific but too tech» 
nical, or not suflSciently scientific and so useless for 
their purpose. It is little use to have illustrations 
of the kenotron, the pliodjnntron, the ultra-audion, 
and the tungar, with diagrams of their conne{:-> 
tinns, unless we have also some reasoned account 
of their mode of action, The reader soon tires also 
of vague accounts of the electron theory, which is 
regarded by some authors as a kind of fetish 
which must never be criticised and the mere men- 
tion of whids is supposed to explain everything. 

In the first chapter Prof. Fleming gives an inter* 
esting and instructive historical introduction. So 
far back as 1883 ^ a paper to the Physical 
Society describing the molecular radiation in Incan., 
descent lamps with hOrse-shoe filaments. He 
ptov«) that the blackening of the bulb was due 
to the scattering in straight lines* of carbon par- 
tides from the filaments, one leg of the horse*shoe 
fitamfnt protecting a long strip of the bulb from 
being blackened. 

Later fa the same year Edison discovered that a, 
turrent would flow between the positive tenninai of 
the fibwent and a metal plate sealod in the htfib*, 
Id fhpse pre^etfctfon (fhys the ^heaOmdaofttwaa 
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considered by elcctiidaos bopsleeMy pmsdltif . In 
1897 Sir J. J. Thomson first puldia^ an account 
of his demonstration that negative electricity is 
always assodated with certain masses about ifioo 
times smaller than the mass of an Atom of hydro- 
gen, and that under certmn cOndifionS these elec- 
tric corpusdes arc emitted from hot bodies. It 
then berame possible to give a edentific explana- 
tion of the Edison effect. It was not, however, 
until 1904 tha. Prof. Fleming published his master 
patent, which proved the utility of the Edison 
effect in radio-tdegrapby. 

The Meming valve, which is the parent of all 
the thermionic valves, allows electricity to flow 
from a heated filament to a cylinder, both being 
endosed in a vacuum bulb, provided the cylinder 
be at a higher potential than the filament. If the 
potential be lower than that of the filament, then 
practically no rurrent flows The device thus acts 
as a true valve, allowing currdnt to flow in one 
' direction, but not in the other. The high-frequency 
currents in the aenal ran thus be rectified, and the 
consequent gushes of dectridty in one direction 
can magnetise the electromagnet of the telephone 
and thus produce a sound. 

In chap. 111. a desiription is given of several 
types of three-electrode valve and of the various 
ways they can be connected up. Special stress is 
laid on the historical side of the development of 
this valve. *In chap. iv. we are told of the dis- 
covery that the three-electrode thermionic valve 
could in certain circumstances act as a generator 
of oscillations. It would be of interest to know 
who suggested to Meissner that he shotiki try 
whether it was possible to make the thermionic 
relay into a generator, Whoever it was deserves 
great credit for his suggestion. , 

Prof. Fleming points out how analogous the 
action of the generator valve is to that of the 
"humming tel^hone,’’ which has been known 
to electricians for the last twenty-five years, and 
also, but not so obviously, to that of the Duddell 
arc. 

The great advantage of the thertniooie yq^ve as 
a detettor in practical work is that it is not liable 
to be draaged by electric atmoep^cric dischaiges, 
which often cause en^ess trouUe udiea^ker^ 
or crystal detectors are ernffloyed. In diap. v. flbo. 
ufCb of the thermionic deteeb^in m^Mispboi^ 
are described, the oom^cated Sefimm 
quite easy to foQow, pa^y becatnc of tliq pse ^ 
the excdlent system <ff symt^ at#o4aMli44'b)l 
radio-eagiaears. In ijiap. vlT deaeripd^ 
givfia of the vusOtoStrof viog ^^isnyiloAki 

In radio-tatephbiqr* Me 10 POte tiM 

.due H* ll 
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4 iiit ookiQlttdiQ§^ dtaipter aq account is gfivcn of 
acme tcoeiit Mk^roveonnts in thenmonic devices 
ntttely developed dunng the war There are 
several suggestive methods of testing the elhci 
eocy of radio apparatus described in the book 
some of which are due to the author There is 
also perhaps naturall} a great deni nbout the 
law case between the Marconi Co and the 
Df Forest Radio Co which ended so triumphantly 
for Prof Flexniilg We can he artily rec ommend the 
book to all saentthc readers 

(a) The development of the art of r idio com 
municition during the v.'xr has forced the author to 
expand his text book into two \olume$ the second 
volume being mainl> devoted to vacuum v lives 
ind valve eireuits In writing the first volume 
Prof Stanley had in view tht nt eds if w rt 
less operatois ind amileurs He was impressed 
b} the lack of a text book on elcctneity ind mag 
netism suitable for radio students \Vc are told 
that the existing text books do not disi uss suili 
<iently fully induction osnlHtory currents ind 
the true stgnifie inoe of magnetic or electric lines 
of strain in the all pervading ether In the 
author s opinion the electron theory will present 
fewer difficulties to the student than the vague 
fluid theories which it has replaced The reviewer 
read therefore his introductory chapters giving 
an clemcnVuy r^sumd of the latest theories with 
an open mind ^nd with considerable interest 

The impression produced on him however wns 
very disappointing The student is at one< intro 
Auotd to electrons He is told that there are lo** 
free electrons in a centimetre cube of metal thnl 
electricity is a constituent of all forms of mstter 
and th'it a unit of negative ch irge is in electron 
ind a unit of positive charge etc He is told 
this before negative or positive charges ire de 
fined On p he has to snswer the question 
' If the electron theory is taken ss ihe correct 
one what is clectncitv i* Potential (p 23) is 
defined aa follows The electric strain in the 
ether available for m*tking an electric current flow 
through the rntdium is called the electric prossurt 
or' potential and is measured in units called 
* Volts This is certainly not the ac-idemic 

d^^tion of potential but it is getting perilously 
near the vague fluid theories ^^e are told 
that if two bodies of the ssme sire nre charged 
eipiidlv with positive or negative eUctrificition 
15 no difference of potential between them 
TfcUHi IS misleading It is true in free spate but 
25 ttiote are any other bodies in the neighbourhood 
tt ^ pfo(|ttt 4 y not true ^ 

Of the dcfimtioift are uarclessly given 
for mttance i^^defined to be die work 
dm by one ampere of current in flowing between 
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two points A and B when the difference of potso* 
ttal between A and B is one voh Sumlarlyf in 
the definition of the erg (p 4a), the per second 
is left out Fhe dielectric constaat is defined 
(P 5 S) its effect when used as a dielectric as 
compared with an air dielectric This is unmtelh 
gtble The formula for measuriog the mutual 
irductance between two coils (p 78) is wrong, it 
should be M«(I j — Lj)/4 There is s misprint aJso 
in the formula for the time given on p 82 Fhe 
rest of the first volume is msinly concerned with 
ordin iry r'ldio practice nnd is resdaUe Some of 
the diagrams are admirably cleir 
111 the second volume the luthor begins veiy 
prcperly with a recapitulatory chipUr on elec 
tr ns The theory of the thermionic valve is 
m iinly concerned with the passage of elei tru ity 
thtougfi gases and the electron theory explains 
tills idmiribly As the author was chief wireless 
instructor with the B F I in I raocc he is thor 
ou^^hlv a1 home when descnbing the systems and 
apparatus used by the Allies in (heir wireless ser 
vices R idio engineers will find the chipterg on 
continu )us wave (i w ) transmission and on radio 
telephony useful A R 
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( atalySis in Ih ory and Pr^cUu By Dr 1 ncK 
Kideal and Prof Hugh S Tiylor Pp xv + 
496 (La>ndon Macmilhn ind Co ltd 1919) 
Price 17? net 

T HI whole subject of catalysis stands in \ 
peculiar position For many years it has 
attracted investigitors on the purely scientific 
side who hive idded j^^rea tl\ to its scope 
in respect both of new material md of thco 
relic al speculitioii It is being actively pprsuad 
iloni, both lines it the prcscni time There arV 
also Its vast technical ipplic itions many of theA 
ilreidy well known to which iddition is beuqT 
const intly made and wherein n^w helds are 
rapidly opening up of whicls the modern chemist 
must take tc^nisanie Yet in spite of all this, 
we should be hard put to it to distinguish clearly 
between a catalytic ind a non-citdytir process 
The so c tiled catilytic cntcni ire not really very 
helpful Ultimately the term t it lysis willprob 
ably vanish from chemical liter ilure as our know 
ledge of the mcchinism of chemical processes 
advances though the Icim may remain for long 
as i convenient though arbitrary term of datai* 
fication But wi are very far from this state of 
affairs at present md there is the greatest pos- 
sible need that the importance of the sul^ect 
should be emphasised and its utunen^ pqsail^li- 
ties clearly indicated We fiM this brought 
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out in the book before us A brief enumeration 
of the contents will give an idea of what the 
authors have attempted 

After a short historical outline and a oonsidcra 
tion of catalytic criteria we arc brought to the 
subject of promoters There is a brief discussion 
of possible mechanisan of promoters tnd it is 
pointed out that the beneficidl cflecl of several 
promoters present simultaneously may be due 
to the greater range of tempernture over which 
at least one of the oxides is unstable or labile 
In connection with induced or mutual effects 
Livemg s views are J^iven their just prominence 
Chap 111 tont 11 ns valu ible nformation pf a 
kind not usudly met with in i text book — t e such 
points IS sp ice velocit) ind spict tune >ield— 
together with a short description of the authors 
apparatus for the quantitative meisurimcnt of 
heterogeneous catalytic processes 

In the succeeding chipter oxid ton prx:esses 
irc onsidertd vi/ the m nulacturc tf silphunc 
and salt cake the oxidation of imm n a to 
nitric and the manufacture >f chlorine the ox id 
tion of sulphuretted hydrogc'i the puntication of 
illuminating gas ind gase jus fuels surf i e com 
bustle n cat dy tic oxidation in the dye industry 
the drjing of oils and other processes Inci 
dentally the necessity of 1 sound knowledge of 
the thermodynamics of physico-chemical processes 
lb made evident 

Chaps \ and vi deal with the minufacturt 
of hydrogen and with processes of hydrogen ition 
and dchydrogenatu n These include some of the 
most recent and important developments of ap 
plied chemistry The authors in these chapters 
as elsewhere in the book have added greatly to 
the interest and value of their work by useful 
suggestions regarding the directions along which 
further advances are IikeU to be made or irc 
most urgently required (\s a minor point one 
might query the meaning of the data attributed 
to Rittman on p aiy ) 

In chap vit we pass to a consideration of the 
all important problem of the fixation of nitrogen 
espeaally by the Haber process which has 
attra^ed so much attention recently in the Allied 
countries and upon which the authors write from 
hand knowledge though too briefly 
After dealing wnth hydration and hydrolysis in 
chap vni in which such subjects as synthetic 
alcoberi the manufacture of glucose and the 
Iwttfthell process are dealt with, the authors 
return m chap ix to reactHUis of the Sabatier 
type tn their eooount of dehydratioo processes, 
eottstderatioo being given at the same time to 
dehydUktions m hooK^eMous systems 
To a lerge extent the preceding chapters 
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are devoted to catalytic processes of technicsl «m 
portance — actual or potential In diap x our 
attention is directed to a different aspect of the 
field namely the rdU of catalysts ip organic 
synthesis, in which such topics qs tl^e Grigoard 
reagent the Fnedel Crafts rearaon, hati^ena*' 
tion the aldol and benzoin condensations, 
dynamic isomensm racetmoation and muta rota 
tion ore discussed on the whole, rather too briefly 
perhaps 

In chap x ferment and enzyme action is taken 
up Here we find catalysts the doaimant charac 
tcnstic serving ts the link between chemistry 
on one hand and physiology qnd bacteriology 
on the other This chapter is particularly good 
The authors acknowledge their indebte^ess 
to Prof Bayliss for his criticism of the treatment 
given 

In the next chapter we are brought to the con 
sideration of yet another field namely catalysis 
m elecvrochemistry a subject in which catalysis 
plays an important but on the whole little recog 
Dised part It is jf the greatest value to have 
this ispctt emphasised Th problems dealt with 
are cathodic reduction inodic oxidation and 
passivity 

The concluding chapter is entitled Cat ilysis 
m Analytical Chemistry It is a familiar subject 
considered from a somewh it novel point of view 
The treatment is comprehensive and sufficiently 
detailed to give the reader a true impression of 
the role of catalysis m this fundamental branch 
of chemical train ng and practice 

The book is excellent It is indispensable in 
fact to everyone interested in chemical science 
whether on the academic or on the applied side 

W C MtC L 


THh NEGLECTED STUDi OF 
PROBABILITIES 

Calcolo delle Pfobebihih By Prof Guido Castd- 
nuovo Pp xxiii + 373 (Milanb Roma Napoli 
SoctetA Editnee Dante Alighien di Albnghi 
Segati e C 1919 ) Price ao lire 

A mong the sms of omission for wfluch matbe^ 
maticians and teachers of mathematics 
might be chaiged, there ts ptx^bly none whtdt 
has ao vitaUy affected our natuma! wdfai^ as the 
neglect of the stwfy of probabiiUties Jnto every 
event of ordinary life coosiderattofu of probability 
enter m a greater or less degree, and for this 
reason every boy or gul wl^ has learti^ to Uie 
vulgar fraettoni oug^ to be,itaxigbt to apply 
them to simi^ ^ chance, and itt tUs iray 
to lUustrate the ntles^fracM «|4 addition, 
{fbeattoo, add so Ibrtti la defetd^ of dda Ittptirv 
ledge, fldUions of pounds ara 00 pOftU 
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i^rdeoi in response to attractive offers of hundred- 
« pound prices the expectation value of which is not 
one-tentb of the price paid. Yet it was only re- 
cently that the Central Welsh Board excluded 
probabilities from an examination syllabus in 
alg;ebra which was simply loaded up with ques- 
tions 00 collections of letters and symbols that 
could convey no cneaning* to the victims of the 
examination system. 

Other applications are to such problems as 
life assurance and statistics. In the former 
the calculations must, of course, be lar^rely 
left to experts, but the public ought to 
acquire an intimate familiarity with the nature 
and meaning of probability and expectation and 
their numerical representation in order properly to 
appreciate, the transactions. This elementary 
knowledge should come under arithmetic, not 
algebra. As for statistical applications, the 
systematic way in which parliamentary electors 
are misled for lack of understanding these things 
is evident. They have not realised that when 
wages go up prices also go up. 

Now Prof. Caslelnuovo's treatise strikes the re- 
viewer as just the kind of book of which it would 
be worth while to publish an English translation. 
It is a long time since we had a standard work 
on the subject on similar lines, and in the 
interval our notions on teaching mathematics 
have certainly moved in a practical direction. 
Prof, Castelnuovo's book well meets the situation. 
Of course, the treatment is mathematkal and the 
calculus is freely used, but the formula-' are intro- 
duced as statements of principles rather than as 
purely algebraic relations, and the whole treat- 
ment centres largely round practical applications. 
Any B.Sc. candidate would find the book quite 
easy reading, and the subject very useful in con- 
nection with physics, biology, philosophy, or, 
indeed, any branch of science, even including that 
all-embracing subject, aeronautics. A special 
feature on the more advanced side is the account 
given at the end of the discoveries of Tchebychef, 
who is quoted as having made the greatest con- 
tributions to the subject after Laplace. 

Of course, the initial difficulty lies in the defini- 
tion of probability, regarding which Prof. Caste!- 
nuovo's treatment bo^ in the preface and at the 
beginning of the text is probaUy as good as the 
Cjircumstancea permit. Tliere is no unique defini- 
tion of probability, and in most cases no unique 
measure of its value. The old definition by an 
veent which may happen in m ways and fail in 
n vmfs postulates 1^ preconceived condition of 
** equal probtbiBty ” fior the m and » ways. There 
V*' M Prof. Cutelnuo^o poiatt out, many rases, 
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in particular in games of chance, in which thia 
postulate is admissible and the measure of proba- 
bility has something like a unique value. But in 
most cases the estimated probability of an event 
depends on the extent of knowledge possessed by 
the person making the estimate, and, indeed, is a 
continually varying quantity depending on the pro- 
gress of previous events. No two people would 
assign the same measure to the probability of a 
certain candidate passing an examination, and, 
indeed, the estimated chance varies continuously 
until the appearance of the list (sometimes even 
afterwards 1). All that we can do in place of a 
definition is to substitute numerous examples in 
which the measure of probability is free from 
ambiguity. The nearest approach to a definition 
is given by the rules for compounding probabili- 
ties, of which the abovc*^entioned old definition 
is a particular case, with the additional convention 
that the probability always lies between o and 1, 
and that after an event has happened we must 
substitute i for the probability of its happening 
and o for the probability of its failing in our 
future estimates of the probabilities of dependent 
events. In fact, the theory of probability owes its 
existence to ignorance of future, and partial igno- 
rance of past, events. 

Attention has been frequently directed by the 
reviewer to energy running to waste among our 
mathematicians which could be utilised in con- 
nection with aeroplanes. In our universities a 
great deal of waste energy in the departments of 
pure mathematics could also be utilised by turning 
put graduates with a knowledge of probiibilities 
and statistics which would filter down through the 
teachers to the elementary schools and thus to 
the citizens of the future \nd for a start at the 
top of the ladder, Prof. Castclnuovo’s book seems 
excellent. G, II. Brvsk 

THli Sri DY OF THE FAMILIAR. 

A Source Hook 0} Biological Nature^Siudy. By 
Kliioi Rowland Downing. (The University 
of Chicago Nature-Study Series.) Pp. xxi-f 503. 
(Chicago, Illinois : The University of Chicago 
Press ; London : The Cambridge University 
Press, tgtg,) Price 3 dollars net. 

I T is encouraging to read that never before has 
there been in America so insistent a demand 
for a more thorough and more comprehensive 
system of instruction in practical science.” To 
direct this demand, Mr. Downing it editing a 
Nature-study series, and has written a source 
book for the biological side. It aims at showing 
students in schools of education and teachers at 
work what ibaterials are nsadily avsailfiUe and 
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how these may be effectively used It under 
takes to make significant some of the common 
place environment and to suggest ways in which 
living material may serve educational ends 
Great prominence u given to material which has 
social and practical interest but the danger of 
fostering a one sided utihtsrian outlook is 
guarded against The great contributions of 
science to the hfe of mankind are its emphasis 
on the scientific mode of thinking or the problem 
seeing problem solving attitude of mind a mass 
of scientific knowledge that serves as the bisis 
for desirable skills and an mterpret'ition of 
Nature productive of an inspiring appreciation 
both intelltctu il and sesthetic of her phenomena 
Science instruction needs to assure these things 
to the individu il pupil These are learly defined 
aims and the book apptars to us to be highly 
successful in all the three directions indicated — in 
setting problems and cultivating iht curious 
spirit in showing that Nature study makes for 
efficienc) s well as foi underst inding ind in 
cultivating a reasonable lo\e of N iture A note 
with finfe resonance is struUt when the author 
declares his ambition to trest hts material so that 
the everyds) things msy stand revealed as the 
wonders they really are 

The book deals with animals of pond snd 
stream insects md their allies birds gregarious 
animals wayside flowers common trees seeds 
and seedlings the garden and spore be inng 
plants Fach ch iptcr has its list of references 
there are practical bints is to material the lUus 
trations are abundant and interesting They in 
elude some pupils drawings There is i genuine 
attempt throughout to get at the child s point of 
view and to use its judgment of values The 
teacher needs to take much of the foolishness of 
childhood along with her and needs also to be 
persuaded that it is not altogether foolish But 
thtre IS no namby pambv nonsense We wonder 
a little however at some of the phrases which 
are unfamiliar to us such as the chick s egg or 
the chicken s egg Wh\ not the hen s egg and 
be done with iti' 

Of the many features which are admirable we 
may gne a few illustrations (i) Ihere is an em 
barrassment of living creatures in many country 
places The author s plan is to make sure of the 
commonest let Ua sav i score of the butter 
flies birds or trees ffi) There ute many subjects 
which are so little understood that the cauUous 
teacher Is often loclmed to leave them aloije Fhe 
author s advice is rather to tackle them to coo 
fees them as unsolved problems and to leave 
an seeds m the mmd We refer tb sutfa 
jiubjecU as the migraUon of birds (c) llie author 
NO 3619, VOL 104] 


1$ not afrtid of soumHug the note of wocidef 
To watch the germination of an mert seed, the 
development th er e f ro m of the titxy (he 

growth of bursting bud and Sower, is to cross 
the threshold of Nature s impenetrably mysteries ' 
He quotes the sentence love of a Sower In 

the heart of a child ts the highest thing that 
Nature study can hope to develop But the sug 
gestion of this mood is not inconsistent with learn 
ing quite precisely how to graft or with under* 
standing the work of Mendel or of Pasteur VCe 
are sure that teachers of Nature study will find 
Mr Downing s book very profitable and they 
ought also to know his almost perfect introduction 
to heredity The Third and Fourth Generation 
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Fract cU 1 acetns Treattneni for the General Prac 
ttUoner By Dr R W Allen Pp xii + 308 
(London H k Lewis and Co Ltd , 1919 ) 
Price 7^ 6d net 

author of this little work is well known 
X as an enthusiastic advocite of vaccine 
therapy on wh ch subject he has already written 
widely In the present volume he addresses him 
self more particularly to the general practitioner 
for whose benefit and guidance he explains m 
lucid and forcible terms his methods and practice 
The one theme which runs through the whole 
volume ind colours his frequent comments on 
the experience and leaching of other vacxinists 
IS hiv insistence on the necessity for adequate 
dosage capable of exciting focal or general re 
actions and its control by the closest observation 
of the pitient s responses and clinical symptoms 
He asks his readers to follow his methods and 
thereby assist vaccine therapy to take its rightful 
pos tion as the most truly scientific therapeutic 
agent in the doctor s armamentanum Unfor 
tunately however the book contains scarcely one 
pcsstmisUc note and again the unbiassed reader 
who otherwise wishes vaccine therapy well is left 
with the reflection that so long as the results of 
vaccine therapv conbnue to be assessed by the un 
scientifically accumulated personal ii^pressions of 
vacc mists so long will vagemeytherapy continue to 
hc^d no higher position than that of an empirical 
remedy in spite of its undoubted scientific basis 
On this point the author referring to 
treatment in respuratofy diseases remarks No 
physiaan has the right to play about with cases 
of pnedmoDia to satisfy stattsUciW or opp^bests 
of vaccine treatment It thus becomes neccfsary 
to rely on the clinidw unpresMona of rekid^ 
observers Such uqpressioast fKre^beUevq, caxvy 
l^ss and ies^ when we*come^{^evid^uit# 
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of specific therapy in ita widest sense, 
aiKi it IS nojb unlikely that is our knowledge of 
the nofHipecific as well as the specific therapeutic 
effiecU arising from the intr^uction into the 
anttnal body of a bacterial protein accumulates 
many of the deductions so glibly dnwn by \rdent 
vacemists may go by the board None the lc<is 
as an expositton of the f uth of in enthusiastic and 
somewhat over confident vaccinist the book is wt 11 
worthy of perusal and contains whit on the 
whole, appears to be sound advice 
The early chapters ire devoted to gtner tl ques 
tions connected with the n ilure preparation md 
administration of viccines ind irc exieUently 
written hor the chapter dc ling with the best 
methods for securing materi tl fr< m % inotis sources 
for culture md prepiration of \ it< me the reviewer 
has nothing but praise the ItiuHble obyci being 
to secure the right kind ot miterul in the right 
kind erf waj Ch ipters follow on the is< of 
vaccines in prophylaxis and m the tteitmcnt of 
the carrier state but the greater p irt of tlu bool 
18 devoted to vaccines as therapeutic igents in 
practically every microbic diseisc There would 
appear to be no microbic disease whether of acute 
or chronic character which is not amenible to 
vaccine therapj when employed m the m inner 
indicated by the author 

OUR BOOKSHLLF 

The Stars Night by Night Being thi Journal of 
a Star Gaecr By J H 1 Igic (1 irst published 
as N^ht Skies of i Year 1910) Pp xiv + 
847 (London C Arthur Pearson Ltd 1919 ) 
Price I* 6 d net 

Tkuri* arc many ways of being an astronomer 
of which perhaps the etsiest is to leirn the stars 
and know them by position md name-— and there 
arc grades even m that We do not imply that 
this defines Mr hlgie s limitations but he has 
wntten a ver^ pleasant and useful book to help 
others to attain this degree of astronomical kpow 
ledge Of such books there irc many but this is 
somewhat unusual Written in a chatty manmr on 
tike model of White s Selbome it dt scribes the 
author s experiences as a st ir garer or naked eye 
observer throughout a year with much quotation 
anecdote and general astronomic il inform ition 
intermingled %ere are more tha i a hundred dia 
grams» ahovring the constellations as they appear 
with reference to the horizon at different dates 
Naturally, the diagrams apply to anv and ill years 
#0 the year when the observations were made is 
not green, except inadentally in the index but 
tike fact that the author saw Mira Ceti at m ixi 
ffitufl efiriy in January, md that it was then as 
hnght as y Cygni. is fairly conclusive evi 
that it was 

tW took IS a ch^ reprint of an earlier one 
kttWifiaa m r9;ro, “The Night Skies of the Year, 
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which still remains as the page-heading, and it 
IS not surprising ih it this repnnt should have 
been considered advisible It should command 
a large sale for both Ihi general reader and the 
istronomcr of an> c itegory will find something of 
interest in its pages 

Ihi I xamwati >n of Milk for Hsaltb Pur- 

p( By Joseph Race Pp vi + 8a4 {New 
York John Wilev md S ns Inc London 
Chapm n md Hill ltd 191^) Prue 8 t Od 
net 

This book gi>es a ver\ useful sumna y of the 
chemistry and hiLteriolog> of milk The chemical 
p rtion iniludes the composition of milk tid the 
hemistr\ of thi v inous constituents enzvmcs 
immune bxlcs mim ral sills itc with details 
f r thoir deteelion nd tstiin ili m Milk st tnd irds 
re I sidcr d is well ts preseic itivcs In the 
bi ter 1 g al rlK 1 J,tner I (count is given 
of the buterii cf milk 1 id f methods for then 
inumcr tnn Ch ipters are di\ ted to exere 
ment d inisms and tc streptiKOcci to the 
tibtrck bacillus id ether pul ginu organisms 
which miy octur in m Ik to cells diit ci^bris etc 
Chip i\ dt ils with pistiunstd milk and iciduric 
bacill md directions for tht prepinticn of 
culture mtdii nd t tbits of specifu grav ty for the 
inversion of cuprous ox de md copper to 1 utose 
etc are given in m ippendix The descriptions 
throughout irt ch ir md concist and the ana- 
Ivlu il methods ire ch ulv set out The book 
which contains within its comp iss m extr lordinary 
amount of inform Uton is most useful and can 
bt strongly recomnunded is a Iiboratorv hand 
b wk for the te ichf r and student 

R T H 

]u cci PisU and Plant Dtuases tn th Ptgeiabls 
andl’rutl Garden By T Martin Duncan Pp 
plUes (London Constable and Co, 

I td 1919 ) Price hi net 

Thi^ object of this litth volume is to provide gar 
doners and allotment holders with a simple account 
of the tomm mer insect and fungoid pests The 
descriptions of the various harmf^ gp^ics appear 
to be on the whole trustworthy and some approved 
methods for eradiciling them are recommended 
But the book s value is diminished bv w int of revi 
Sion in the light of modern work hor examfde, 
the author is (X>ntent with Curtis s determination 
of the potato aphid and stateS th it the larvi of 
At thomxta raJtcum is a common pest on c ibbag 4 
roots which despite the name of the fly is not 
the c ise The account of the infection of potato 
b Phvtophthora and the denial of sexual re|^9 
duction m this fungus also require modification 
Ihe se\en orders (including the compreheosfVO 
Neuroplcr i of old time entomology) mto 
which nsects arc said m the introduction to be 
generally grouped would not be accepted as an 
adequate systematic irrangemcnt by any studoit 
of to day The illuatrations include some good 
photographs and some indifferently executed mmNK 
mgs 
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LETTERS TO THE EDITOR. 

[The Kditer dou not hold himeelf tesponstble for 
opinione enpressed by hts correspondente* Neithee 
can he undertake to return, or to correspond with 
the writers of, rejected manuscnpti intended for 
this or any other pari of Nature* No notice is 
taken of ononymoiu contmuntcattotu,} 

TIm OtfltetlMi LVit tfurlMt a Solar SoHiim. 

In discuulng the effects of almoopheric refraction 
during solar eclipses Prof, Anderson disregards the 
shollownesB of the elTectivo layer of atr as compared 
with the dUn>eter of the nioon’s shadow. Tnless the 
sun be very near the horizon, a line of sight dtawn 
from the centre of the umbra to a point in the corona 
will remain within the umbra right through this layer 
This consideration vitiates the method of solution 
adopted by Prof Anderson, and ronsequentlv it^ 
rehults. On reading his first leltei (NAriRF, Decem- 
ber 4, >919) 1 was btruik b> the njgenulty of his 
explanation, more i specially as I lielievp he under- 
valued the amount of the angulat de\iatlon arrived at 
on his itK'orv through taking the sun’s radius to be 
half, instead of a quarter ot, a dogr4r. In view of 
the important e of tht subject, a fullei ln\ estimation 
seemed to Ixj n^quirod I hope soon to publish a 
note giving the complete solution of the problein, 
and mav ifierefore confino myself heie to fi statement 
of the result, which is quite fatal to Piof. Andkfhon’s 
explanation. 1 take the altitude of the sun to be 45*^ 
and the maximum fall of temperature 4®; the figutes 
given may eaMh Is* modified to suit other enndi- 
tiofiii I further assume the most favourable distribu- 
tion of temperature, which is that adopted by Prof 
Anderson, when the lino of maximum fall of tempera- 
ture is parallel to the edges of the moon’s shadow 
and independcml of nhitude Two stars at a distant e 
of three solar dliimeters from each other might then 
show an increase in apparent distance owing to refrac- 
tion amounting to the a4o,ooc)th pnit of a hecond of 
arc. If the diminution of the temoernture effect with 
altitude' hi* taken into nrenunt, this figure should be 
divideni b\ 4 Nrthur Sthi sifr. 


Tha Magiwtit Storm of Ai«iist II-I 81 1918. 

The principal question raised by Mr Evershed in 
Nature of January i, viz. the 8imultancit\ of S C.s 
(sudden commenrements of magnetic storms) at 
different pnrtb of the globe, has alreadv a considerable 
literature. It has been disconsed by Prof, S. Chap- 
man and myself in the Proceedings of the Physical 
Society (vol XXX., p. 205; vol xxvi., p 137, nnd 
vol. xxlii., p. 49). It scarcely admits, perhaps, of a 
precise answer. S.C b vary from one part of the eat th to 
another, not merely in si/e, but also In type. In India, 
for instance, they ^re normally unidirectional, and 
much larger in H (horizontal force) than in the other 
elements. At Kew, and still more at Eskdalemuir, 
they are often oscillatorv, the main movement, a rise 
in being preceded l>v a sh(»rter and smaller fall* 
In the Antarctic (Scott's stations) they seem to be 
always oscillatorv and of simitar magnitude in the 
different elements. The time when a movement be. 
comes vl^le depends on its size and the sensitiveness 
of the mairnetograph. Magnetographs differ widely In 
sensitiveness and varv in type. An oscillatorv move- 
meat that is very small or of very short period cannot 
be recorded bv 'an ordinary magnetograph* 

Whether the time of riic S.C, Is affectsd by the 
meridian position of the sun, by the local time, 
fuis been discussed by Prof. Chapman, Whether rite 
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resuJu he got implied any real difference Is a matter 
of opinion, but if any difference existed It was a 
question, not of minutes, but of seconds. If any 
difference existed in the times, one would expect it to 
be at least as conspicuous In the amplitude At 1 
have lately shown, the type of the $.C. recorded in 
the Antarctic does seem to depend on thb local time. 
Eleven S.C.s which occurred between iih. and 
lyh. 20m. G.M.T, agreed in type; while six which 
occurred between zih. 3m. and ajh, 2501. also agreed 
in type ; but the two types were fundamentally 
different. The first class represent noon and the 
earlier afternoon at Eskdalemuir, but midnl|E^t or 
early moi ning In Antarctic ; while the second class 
represent hours near noon In the Antarctic. Complete 
measurements of the boii/ontal amplitudes of the 
S.C. movemeiiis exist for eight of the first and three 
of the second class. Dividing the sum of the Esk- 
dalemuir movements by the corresponding Antarctic 
sum, we get 043 for the first class and 042 for the 
second, the mean from all the S C.s of which 1 have 
complete records at both stations during 1911-12 
being 042. The values of the ratio van greatly for 
individual S.C". <4, so that the co]ncjdeni*e in the above 
figures must be largely accidental. But, at all events, 
it seems Incompatible with any conspicuous influence 
of loial time on the amplitude 

\s to the patticular S.C. of August 11-12, 1919, 
when first mcasuiing the Kew curves I made the 
time slightly before 7h GMT, whether one or two 
minutes be foie 1 now forget Remeamring it now, 
with as little prejudice as possible, I make the time 
6h sHm., agreeing with the value got by Dr. Crichton 
Milrliell for Eskdalemuir The time-breaks at Esk- 
dalemuir o<rur on the curve itself, so the estimate 
there is free from the unceiiatntv to which, I presume, 
Mr Evershed refers, whiih U usually known as 
“parallax” between the curve and time lines This 
sourte of uniertamtv is also pructualU mm-existent at 
Kew, but the train and tram disturbances now experi- 
enced there make all measurements less certain than 
they used to be The S.C. on August ii was, however, 
so large, and the disconllnuitv in the H curve so con- 
spi(uous, that I think the unurtainty might fairlv be 
put at ±05 minute The uncertainty of the ordinary 
mc^asuri meat at the average observatory, even for 
S C s, is certainU not less than this, nnd is probably a 
good deal larger. C. Chrek. 


Relativity ami Radto-aetivity. 

WijH regard to some of the postulates of relativity, 
it seems interesting to ask if radio-active instability 
might not be capable of providing a timekeeper which 
w*ouid retain itt» uniformity Independently of motion 
relative to the aether. 

\fi to how such a dock might be made practical or 
whether it must remain theoretical is beside the 
present Question So alv) is the degree of ^accuracy 
which might be attainable. Primaril>, we might 
pose the radio-active clocks rated one witK another by 
a simple count of the o-rays emitted over a certain 
solid angle and during a certain time interval^ the 
clocks being in the 00c locality. Thereafter tnese 
clocks would serve to define simultaneity lOMwidely 
separated localities, the diminishing quantity of the 
radio-active substance notwitiutanding. 

As 1 say, the primary questlcm is ,not so much one 
'of practical appfication, out as* to SNbether It would 
be theoretically possible In this way tOKobserve motion 
rektiva to the sWher. 

Or Is r«dio«^vify altcR^io tiia con^rmw”? 
Trinity OaXtege, Dubtto. 
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■rttWi It tM lo Qar«Mt Md ttatwiit 

tbft ftfticlc on Bntibh botanic aardcns and 
•Ut)ooa bi the Jttbdee number of Naturb (p 363) the 
•tiitaiient 1» made that bv the middle of the citthteenth 
ceotuijr* when Kew and the Botanic Garden at St 
Vincent were founded the purpoM of botanical cd 
lecHcna bad become largely limited to the awmblage 
of planU mtereeting because of their raritv Presenth 
a healthy reaction ag untt this rather narrow outlook 
arose , and the example quoted of the Cd 
cutta tSarden founded in iy86 for the purpoM not of 
cdtectiDg rare plants as irtickh of Lunosuy i tc but 
for establishing a stock for disseminating such irtirl s 
as may prove beneficial to the inhabitants m wdl ns 
to the nativeh of Great Britain and which ultimiuh 
may tend to the extension of the nation il commen 
lod riches Your contributor appears to have over 
kxdced the fact that a very similar purpose underlnv 
the founding of the St \ incent Garaen as show n b\ 
the advertisement which ippeared in the Transactions 
of the Society of \rts for 1762 offering a ixward to 
anyone who would cutlvutc a spot in tne West Indus 
in which plants useful as medicine ind oroiif ibU ns 
articles of commerce might be propagated and when 
nursenes of the valuable productions of \si 1 and other 
distant parts might be formed for the benefit if his 
Majesty’s Colonies *’ 

I am glad to add that the Ko\al Be time Gardens 
Trinidad nttained its centenary this year 

\\ I Frfpman 
D irectoi of Agncultur 
St Cl ur Experiment Station Port-efSpun 
December 6 


I AM very graliful to Dr Freeman fer f1avm|^ 
directed attention to the existence of this interesting 
documentary evidence that West Indun public opinion 
in 176a was i quarter of \ century in adxance of 
official opinion in the F st Indus This conclusion is 
pointed to bv the arcumstince that there was a 
demand in the W<st Indies for such sumptuous woiks 
as The Natural Hiitorv of Batbados * bi Griffith 
Hughes published in 175^ The Natural History 
of Carolina Florida and the Bahamis wniten by 
Mark Catesbv revised after C alcsbv s de iCh by 
G Awards and published in i7C4 ind Ih 
Natural History of lamuKa l\ P tricl Browm 
puUished in 17^6 of whith i soiond edition was 
calM for in It is imooitant to hiye this con 

elusion definitelv confirmed 

TiiF Wrkfr of ihi- \rtuif 


NATURAL HISTOR} Oh SOI IN ir/?K 1 « 

M r FITZSIMONS S volumes ire not strictly 
socdc^cal treatises They arc intended 
to supply intormition about the ways and habits 
of the creatures of veW, forest mount un and 
stream It sounds somewhat strange to hear 
tnanunala referred to as belonging to the lower 
auuual kingdom ” The author speaks sometimes 
of ** anmuls and birds ” in other fdaces he alludes 
to birds and mammals^ while the bats are 
apokfiti of as “flying mammals Since this work 
i» addressed to scbwl teachers senior pupils and 


the general public, it would have been better to 
ekplalik what is meapt by 'mammals ’ and retain 
lllie tcmi tbrottgfaogt Mr Fitasimons bolds the 
e|ew Ami the let^ardh m wild countries unm- 


habited by man are still fulffUing the misstoo for 
which the Creator evolved them (1 , p lao), and 
that It IS essential that the old, decrepit, or mal- 
formed animals should not be allowed to live and 
breed, otherwise the great plan of the Creator m 
perfecting the various forms of life would be 
m irrcd (11 p 79) 

fhetic and other views m ly not be acceptaUe to 
the modern zoologist, but there can be no doufa^ 
ibout the importance and interest of these two 
volumes to ill lovers of natural history, and par* 
ticulirlv to those who keep monkeys and other 
m'lmmils as pets and to the guardians oT our 
Zoological Gardens A charm of style and a 
freedom from errors distinguish the volumes 
The vivid descriptions of the habits of the blue 
ape ind the Chacm 1 baboon m well as of those of 



m inv other species, are fascin iting to read The 
author gives us further particulars of the wondef^- 
ful story we heard long ago of “Jack ” the 
Chacma which acted as signalman on a South 
African railway line When his master, to 
whom he w IS devotedly attached, became incapaA 
tated, owing to an injury, Jack ’ took over 
duties He worked even the levers on the line by 
himself (1 pp 61-^), and finally pushed his master 
home every night on a htde railway trade. This 
marvellous story is fully substantiated by credit- 
ible witnesses 

Mr Pitsstmons had a serval which was ga 
tame ns any domestic cat, and evbi) 
grown It did not lose any of its playfulpess, ait 4 
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nothing gave it keener joy than to be romped and 
played with. It had, however, to be kept in 
partinl confinement on account of its fondness for 
poultry. The author makes some appropriate re- 
marks on the subject of keeping animals in con- 
finement. 

Some people t-onslder it distinctly cruel to aepnve 
animals of their liberty, althou^ they may be con- 
fined in large, roomy, comfottaole cagM and all then 
physical needs provided for Such folk know little 
or nothing of the hardships which most animals in 


habits of wild mammals. It is interesting to 
note that the aardwolf lives abnoat entirely on 
termites; that the Cape hunting dog will scour 
the country for days, doing per^ance more than 
too miles a day, on a penc^y eirptv stomach; 
and that the Cape otter seems to be slpwly aban* 
doning its aquatic habits. Some mammals, 
like the ratel, exhibit an unusual amount of intdli- 
gence, if the reports can be credited that it follows 
the movements of a little bird known as the hooey 
guide in its search for honey, "Of all the animals 



Fig 9 ^The C«pt Hantmg DoCi wludi « m 

th.ir native haunt, ire called upon to undergo in the 
.hape of icarclty of food, inclement weather, and the 
nMetsity to be at all time, on their guard againet th* 
many enemies by which they are nirrounoM. The 
feelings of the lower animak cannot be gauged b) 
tboee of us who have the mental, moral, and spiritual 
faculties and an advanc«l condition of development. 
If the physical needs of the lower animal., and even 
the primitive races of man, are provided for, they 
are then in a condition of pwfect happiness 

No one would imagine that lions could live on 
vegetables, and yet the late Dr. Livingstone pointed 
out that the lion of Central Africff frequently feeds 
on the desert water*melon. Mr. Fitasimons is 
wrong in hia statement that the lioness produces 
no more than five young at a birth H., p. laj). 
Oa_ sevtfal occasions a lumess in tiie Dubun 2 oo> 
logical Gardens had a Utter of six cubs. 

There seems to be evidence to show that the 
African wild cat Iveeds freely with the domestic 
cat, and this would strengthen the view that the 
former is the ancestor of the EuVopean domestic 
cat 

Tbt two volumes wbidi have been Usued con- 
tain a most valuaUe store of information on the 
MQ, 3619, VOL. 104.1 
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known to me,’* says the author, “the ratel has the 
most energy, enduranM, and perseverance.” 

Many of the illustradona are of a high standard, 
and add to the value of this welcome wm'k. 


INDUSTRIAL RESEARCH.^ 

D uring the past few years msnufactnrers 
have tended to lift the veil of secrecy bdilnd 
which they were wont to hide their worn pro- 
cesses and operations. Under the menadh of war, 
and with dm partial removal of ordbuoy inter- 
competitive conditions, rival manufacturers who 
were faced with proUems incident to the fabrioa- 
den of new war products turned to eadi other 
for mntoal guidance and assistance, and^a vety 
considerable intarchaiige of knowlem and ec- 
perienoe resulted, to tas benefit of all concerned. 
The tendency to secrecy, whidv prevented J>aiyif 
facturers from shariog tihdr, fctiqprledg* for dia 
common benefit of the industsy.and for the baMer 
oombadng of foreign d B fcp e dU on, «laa one of dw 
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greattit c^tadu in the way of organising indus- 
trial laiearcb on a scale and of a character re- 
quisite for the needs of industry as a whole. It 
is therefore most interesting to note, from the 
recently paUished re^t of the Department of 
Scientific and Industrial Research, what success 
has attended the efforts to establish research 
associations. These associations are organised 
and supported by manufacturers 10 specific indus- 
tries, and some financial aid is granted by the 
Department for a limited period of time, of an 
amount about equal to that contributed annually 
by the firms comprising the associations. 

Through such means research bearing on prob'^ 
lems of common interest in the several industries 
may effectively be carried out, and those channels 
for the interchange of knowledge and experience 
with which we have become familiar during the 
war, and which are so essential if the greatest 
beasts are to be obtained, will be maintained. 

Already a number of the most important indus- 
tries have established research associations, and 
most of the^ remainder are giving this matter 
earnest consideration. Some question might be 
raised on the soundness of the policy of conduct- 
ing research in this manner, whereby each in- 
dustry is more or less self-contained, so that diffi- 
culties arise in the ready interchange of special 
knowledge which, though acquired in the first 
instance bv and for one special industry, would 
be, if reaaily available, of the very greatest in- 
.terest and vuue in others. One might anticipate, 
however, that the present type of organisation 
will be only a step towards an ultimate goal, pos- 
sibly a centralised scheme which will effectively 
provide for that interchange of thought and 
knowledge betw^n research workers without 
which the whole benefit of their knowledge and 
discoveries cannot be soured. 

The widespread variety of researches coming 
under the survey of the Department is worthy 
of note; of these, none is of greater importance 
than that relating to medical work. Jointly with 
the Medical Research Committee, the Industrial 
Fatigue Research Board has been established, in 
order to carry out investigations in industry con- 
cerned with ou4>ut, timekeeping, labour, wastage, 
and such data as will serve as indices of fatigue. 
The enormous waste of human effort aristn|f from 
ineflkient application in almost everv kind of 
mental and, manual operation has long been 
recognised. Much of tiiis inefficiency has been 
due to a lack of knowledge of the fundamental 
conditions governihg fatigue, and at this time 
there is no investigation of greater importance 
than that which concerns the conservation of 
hnman effort, especitlW having regard to tte fv- 
rfWmhihg effects of mtigue, manifested in ill-^ 
iMidth, increased risk of accidents, and loss of 
production. The results of researches falling 
within the scope of the Industrial Research Board 
UHey Jffove m outstanding value, not only as 
wBipSSg a sdentific NMut lor the determinatioo 
i4 W rfial Worldflg capacity of individuals, but 

e* indicatlhg the. laws underlying the most 

KD^ , 96X9, VOL. IO4I 


m 


economical application of human effort, the observ- 
ance of whidi will reduce to a minimum all die 
physiological and psychological reactions arising 
from fatigue, which arc such potent factors in 
the cause of industrial discord and unrest. 

It is gratifying to note the increased attendoo 
given by the Department to the financial assist- 
ance of those students who desire to qualify for 
research work. The lack of sufficient numbers of 
mlly sound research workers is acutely felt in 
industry, and money expended in bringing to 
maturity the powers of young men who exhibit 
an inherent capaaty for scientific investigation 
will be wisely spent. 

A further interesting feature of the report is 
the organisation of means for co-operating with 
the extensive scientific investigation that is being 
conducted by research organisations in the overr 
seas Dominions. It is not sufficiently realised by 
consumers in this country that it is just as im- 
portant for research to be conducted towards the 
efficient production of raw material as towards 
cheapening the more advanced processes of manu- 
facture. In this connection every encouragement 
should be given to maintaining the closest pos- 
sible relation with research in the Colonies. 

A matter to which one would like to see greater 
attention given is a means for developing and 
maintaining an acute interest in scientific research 
on the part of the manual workers in industry 
and by the general public. As the report truly 
points out, a marked change is takinjg place in* 
the attitude in industry towards scientific re- 
search, but this attitude has largely been the 
result of scientific achievement during the war, 
and unless efforts are made to stimulate and 
maintain it this interest is likely to suffer eclipse 
as other problems arise. Protmbly no better 
means could be devised for achieving this purpose 
than such displays as the admiraUy conducted 
British Scientific Products Exhibitions of the last 
two years, coupled with systematic propaganda in 
the daily and technical Press. 

A. P. M. Fi.rming. 


SERICULTURE IN INDIAN 

F or long past, the decline of the Indian silk 
industry has given rise to considerable 
anxiety. The main feature of the situation luu 
been a serious falling off in the production of raw 
silk in Bengal (hitherto the principal silk- 
pcoducii^ province of India) involving a restricted 
use of Bengal siUc in India itsdf and a greit 
decline in tte overseas exports of raw silk. The 
place of these exports has in part been taken by 
roe excellent silk now product in Kashmir, but 
the quantity is small compared with the Bengal 
exports of former years. The unfortunate resuh 
has been a great advance in the import into India 
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(rf raw ailk from foreig’n ootintriea (especially 
iapan), aod, more uofortimaf^ stiil, a atartUitg 
increase in the import of manufactured sifle piece 
goods, also fitMn japan. When it is addled that, 
with notable exceptions, the Indian raw silk is so 
defective as regaras reding and other characters 
as to hold but a low place in the estimation of 
manufacturers, it will be evident that the position 
of the Indian siUc industry is indeed serious. 

With the view of ascertaining vdiether, utd by 
what methods, the revival of the industry is pos- 
sible, the Government of India in 1915 decided 
upon a comprehensive survey of the whole ques* 
tu>n in both its sericultural and industrial asp^s. 
Prof. Maxwdl-Lefroy and Mr. C. E, Ansorge 
were appointed to conduct this inquiry, and their 
exhaustive reports are now availaole. Prof. 
Lefroy’a inquiry was mainly concerned with seri- 
cultural and technicul questions, while Mr. 
Ansorge’s investigations have provided an ad- 
mirabm account of the industrial aspect of the 
induttiy. 

India possesses great advantages ns a silk- 
producing country. The enormous areas suited to 
the worms and their food-plants (in addition to the 
cultivated mulberry silk she hai at least one 

E romising '* wild ” silk), the abundance of cheap 
ibour, the local market, and, not least, an experi- 
ence extending over many centuries, should place 
India in the forefront of the silk countries of the 
world. ^ Her present unfortunate position (result- 
ing mainly from the decline in tne Bengal pro- 
dubthut) is ascribed by Prof. Lefroy to four main 
cauaes, via., (1) the increased production of silk 
in Ji^an, fa) disease among the worms, (3) in- 
ereasM value of other crops, (4} the inferiority 
of tha Bengal worm. We suspirat that (a) and 
(4)^ m re the fundamental causes of the existing 
iMa of affairs. With expert organisation, tlm 
nM|iulayiy and exclusive use of diwase-free seed 
amd the iaapfovement or replacement of inferior 
Vaces of worm would unquestionably result in the 
relative rise |n value of silk as a crop, and enable 
tbe coinpetition of Japan to be more successfully 
met Unmistakable object-lessons are afforded by 
the results of the scieotiSc management of the 
industry in the native States of Kashmir and 
Patiala, both of which now produce an excellent 
mulbeity sUk. 

These facts are recognised by Prof. Lefroy in 
making his reoommendatioos. His principal sug* 
gaatioa is for tiie estaUishment of a central silk 
insdtum to invest^te aU branches of sericulture 
vlib a view to improrement; to study processes 
of weaving, dyeing, and finishing; and to afford 
•Xpert advice cm all phases of the industry, indud- 
ing thfi questions of trade and posutfie new 
mailiebi. 

It is potsiWe that the results of Prof. Lefroy*s 
knrestigatfons may not be regarded officially aa 
fcimeaqjiV a dear ease for a strong forward silk 
k India. Tba fact that tlie deeliim in silk 
iq k part attributed to the increased vdae of die 
pomr crops will naturdly resuH k besitatloa to 
kUartt oa a laigs dcvelppaNkt of scrieultwo 
' ^ BO 2610. vot friji 


disofbiog amount of onerKy uddeb ottocdvdkiy 
might be more profitably vxmakd in other diiee- 
tions. It must opt be overlooked, however, kat 
sBk-raising can be auccessfuOy wned on oidy os 
a cottage industry, and that witboot defieedag a. 
dnsk worker from any other crop scientific ocj^- 
tsatton and control of the present scricidtural 
industry would aikl enormously to the qUantHy 
and quality of the oii^t of raw ^c. The quea- 
tion is, however, admittedly difficult. Unfor- 
tunately, the fact is that for a large part of Indla'a 
requirements the quality of the local silk is “good 
enough,” and tnere may be a disposition to reave 
it at that. In dinng so, exceptional omiortuoitiea 
—commercial, industrial, imperial— will be 

S ored. With the measures suggested by Prof. 

toy (notably the establishment of a silk in- 
stitute), India should be aUe to replace with 
locally-produced silk much of the raw material 
import^ from Japan, and enable the growing 
import of silk fabrica to be reduced. As regards 
the overseas export of raw silk, India would find 
martets ready to take all the silk she could spare 
so long as it conformed to accepted standarik of 
quality, reeling, and cleanliness. W’ithin the last 
few years there has been a remarkable develop- 
ment in the world’s consumption of silk (espe- 
cially in America), and manufacturers would 
welcome with open arms new sources of supply 
of the raw material. The situation offers unraue 
opportunities for India to establish her position 
as an Imperial source of merchantable raw silk; 
and before finally deciding as to the future silk 
policy of the country the authorities would be welt 
advised to consider the chants that are taking 
place in the economic conditions of the world^ 
silk trade. 

SIR WILLIAM OSLBR, BART., F,R.S. 

A GLAND, Burdon Sanderson, Osier; and 
if to these we add — in a chair closely 
allied to theirs — George Rollestoo, we look upon 
a procession of men of rare distinction of chara^r 
aod aocoii^iabments ; and each in his very dis- 
tinction different from the others. Of sudi children 
Oxford may wreQ be proud. For if Osier by krth 
was a Canadian, and in much of his life Amwican, 
yet his temper and culture were also of the beat 
Oxford could give; Oxford whose giftX are 
lavished abroad far beyond the narrow limits of 
her own walls. Thus Osier, “after a sleq> iiv^ a 
forgetting,” and “trailing douds of glory ” Iron 
the old West Country of his fathers, c$me to 
Oxford as to a spiritual home. And Oxford took 
nim to her heart as her owti; there, as one « her 
Own, he rested; but bringkg with him,«as gift* 
from the ^ew World, an openness and i^p^ty 
of nmid aod conversation, a frankness and genen- 
odty of temper, a freedom from the frost and 
weight'' o{ atsBMB, aod a pk>afier's-eogim|n4 pf 
affsM svUch made Um aa daliffhtful a MOOfie* 
Bprkpr as he was ekreMglkd ^and efl^qtpik 
ChlUven fawed him, kr khik Am fb«pd*dk 
best part kemasives. Otfer tiMPrtwst k he 
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(Marti with the present writer when 
intumted his intention to retire from 
his db«lr, * («w hours later, after some hints from 
his fndnds, Osier felt the call of the bounteous 
mother, and not the least of the warrants of his 
qualities was in this, that his friends in Oxford 
dnwat sprantg' upon him as they realised that 
befote them they had a man worthy to succeed 
his honoured orraecessors 

And if Osier had not also to Lipture Great 
BnUii). »$ he captured Oxford it was btcausc 
Great Britain was alread^ hts mistress Indeed 
there was not a school of medicine in the Old 
World where his presence wab not almost as •well 
known^ and his friendship is precious as in the 
New It was char ictenstic of him that i few 
>earfi later he obtained leave from Oxford to spend 
flOfne months in Pans during \khich period he 
regularly attended the clinics of the great hos 
pttalsy at 7 a m / like an ordin ir> student 

Of Osier s contributions to knowledge it is is 
hard to make a list as it i^ould be for Soc rites 
They were many no doubt but consisted even 
more in his insemination of other minds in per 
sonal teaching and influence upon hts disciples 
Hia great text book for mans }ears and still 
the guide of every English speaking student had 
many and almost singular merits Although within 
ita compass no particular subject could be dealt 
with at large — for every subject had to be kept in 
subordination to the whole — yet in the successive 
editions it was always helpful in an) quest to turn 
to Osier/ because if it were but in a word or 
the turn of a sentence one perceived thit the 
latest and best researches if not presented in 
detail, were known to the author Thus the work 
was not a provider only but also to the wise an 
indicator Fhe reader feels as he reads that both 
whole pnd parts w«re being continually re ad ipted 
to the devmping phases of knowled^ Perhaps 
tfa« author’s most original and valuihle researches 
were M the field of the dise ises of the spleen and 
blood, but he made emment contributions ilso to 
tba study of infections of the heart of angini 
pectons, of malana, and of many minor malaoies 
But, tte most modest of men his ronversitton 
was always of tiie good work of others silent on 
his own It IS to be hoped that some one of his 
pupils wiH prepare a bibliographical list of his 
essays and Mpers, and furthermore of hts 
litet^ essays, suw as are contained in the 
deltfhtful volume entitled iEqu'unmitas It is 
sasd that a gredt part of the revision of the text 
bdedt for the new edition on which he was at 
vfotk, b writtefl 

Osier's work for others was so incessant md 
W ^ktspitidity so unbounded that one always 
wowettd when and where he nmassed and made 
Ufa ^ hb bamwg, le — sing which m particular 
wow dmoover itself, is it were by accident 
, tffjbiiSi bdhed, hi* cOmiHiniotts were expert enough 
tpON #ttpd«Milic surfilce of bs talk Somehow 
ifshe wao wrt galy m sympathy with 
btibsett U study other than laediciM, 
Ijc om pursuiU but was awe 
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also to converse on «>aieduog like equal tMtm 
With the misters of them When m Cambridte, 
he found himself thus quite at home with Alms 
Wright in the literature of the seventeenth ceil- 
tury , and hib proficiency in the history of meduuMy 
well known to all students of the subject, gave 
breadth and living, interest to all hts teaching 
His apprchenbion must h ive been as quick as bis 
memory was ttnacious and orderly and his power 
of expression felicitous His address last year to 
the Classic il Association was as sparklmg as it 
was profoundly humane eminent for the depth 
of Its Hympuhies and fir the compass of its under 
stinding It was no tour de force the speaker 
m idc no pretence to technical scholarship 
hib discourse had more free air was more of 
the world more comprehensive than is common 
with such addresses but let on its own ground 
W4S a brilliant oration 

\ quility that m ide Osier so fasciniting a 
ompinion his teaching so v*ivid and telling and 
his pirts m debUt often so lively was his wit 
ind humour the shirpness of the wit tempered 
by the sweetness of the humour Indeed much 
of his pli>fulness and whimsical mystifications 
were in nalur ilist s phrase a protective colouring 
to cover deep sensibilities In its fmesse hts con- 
versation resembled that of Henry Stdgwick, not 
a more or less laboured ddiveranoe of epigrams 
but a light nimble play of msight and fun Much 
of Its piquancy Iky in the half concealment of the 
treasures of the mind 

It is a touching thought that with aU these 
attainments ill these accomplishments, we are 
mourning at this moment not or not merdy, the 
skilful doctor the great scholar, the rea^rch 
student or even the wise and tactful reformer, 
but far more the sympathetic fnend of all and of 
a few one in whom this expansion of hia friend 
ship made him none the less a dear brother to 
those who were nearest to him 

The loss of his one child an undergraduate of 
Oxford who was killed in action smote Osier to 
the heart His son had inherited his father's 
abilities and character, and shared his literary 
tastes and hts pnde m the fine library which had 
been always the library Gulielmt Otler st oniu 
corum This blow to him and lady Osier wai 
beyond healuig but last summer during some 
fine weeks in Guernsey he regained much bodily 
health A fine swimmer he drew life froiE tbp 
bea Unhappily a little later be was 
by the ruthlessly sudden strike of the railwayment 
and had to travel in an open motor-car from New- 
castle to Oxford He reached home chilled and 
weary, and was atucked by a broncho pneudtoptP, 
which after man) phases and some ttmsi eii t 
signs of amendment, ended rather ummecle^ 
m death on December ag Two days beford 
arnved in Oxford the Festschrift," compftod hx 
his fneods for his seventieth butbdte Ttni 
volume, which had been presented ip foreti bid 
delayed m completion, he was oever tO eee , n Is 
now a monuoteht one among many^ to b|s 
memory V A 
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NOTES 

Twt hst of New Year Honourt indudet <me eaH 
three barona eeven Pnvy CounaUora and three m 
Irdand nineteen baronets and a number of a^^nt 
menti to orders of kni^thood Sir Bertrand Dawson 
Physician in Ordinary to the King and Dean of the 
medical faculty of the Universttv of I ondon is one of 
the ne v peers \mong the new knight* are Prof Arthu 
Schuster Dr E A Wallis Budge Keeper of Bgyp 
turn and As»ynan Antiquities Bntish Museum Col 
W A Churchman Ministry of Munitions Explosives 
Department Dr J Court known by hts researches 
on diseases of miners Mr P C Danson cha rman 
of the Liverpool School of Tropical Medicine Mr 
D E Hutchins for his services to forestry Mr 
James Kemnal for public services in conneu on with 
the manufacture of munitions Mr F S Lister 
research bacteriologist South African Institute for 
Medical Research Mr H J Mackinder M P and 
Or F G Ogilvie Director of the Science Museum 
South Kensington Prof S J Chapman Joint Per 
manent Secretary Board of Trade and Sir R chard 
Glasebrook have been promoted from C B to K C B 
Pr G R Parkin has been promoted to the rank of 
K C M G and Mr H N Thompson Chief Con 
servator of Forests Nigeria hab received the hdnour 
of CMC 

Wx regret to announce the death on January 4 t 
seventy«eight \edrs of age of Sir Thomas R Fraser 
F R S emeritus professor of matena medica Uni 
varsity of Edinburgh and Honorary Physician in 
Ordinary to H M the King m Scotland 

Tn PatNCB or Walss who has recently become 
vice patron of the Royal Geographical Society will 
be present at the meeting of the society on Monday 
February a at the Central Hall Westminster at 
S 30 p m when a paper will be read by Major Gen 
$ r Frederick Svkcs on A r Routes of the Emp re 

Thk Timri correspondent at New York reports that 
violent earthquake shocks were felt over the greater 
part of the Mexican Republic on Saturday night and 
Sunday January 3 4 The State of Vera Cruz stems 
tQ have sufferAl most The Mexican Government 
Observatory places the centre of the disturbance near 
the volcano of Orizaba A shock was recorded by the 
seismograph at Kew Observatory at 5 35 a m on 
January 4 

On Tuesday next January 13 at 3 o clock Sr 
John Cfldman will deliver the first of two lectures at 
the Royal Institution on (1) Modem Development of 
the Miners Safety Lamp and (a) Petrol^m and 
the Wftr The Fritey efvenlng discourse on 
January j6 at 9 o clock will be dc^iv^red by Sir 
James Dewar on Low temperature Studies and on 
Iwniary 33 by the Hon Sir Chdries Parsons on 

Retearrhes at High Pressures and Temperatures 

Tna Ramsay Memorial Fund has received from 
qx Kamerlingh Onnes a very substantial con 
1571I 9# s 4 which haa faaen given or 
p rgp igR by donors ki Holland These generous con 
evidence of the sympatic felt m Holland 
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for British science and aoentiiic woitenrs and the 
respect so widely felt in that country for the memorv 
of the late Sir WdUam Ramsay Among the sub 
scnptions are —Philips Glpeslampentebriek joof 
Fransch Holiandsche Ollefabneken Delft jpd Neder 
landsche Gist & Spintusfabnek Delft 300I Van 
den Bergh s Pabneken Rotterdam 300I and L}in 
A Gel tmrfabrtek Delft tool 

\nnounckmknt 18 made in the British Medical 
Journal that the eighty-eghth annuel meeting of the 
Bntish Medical Association will be held at Cambridge 
next summer under the presidency of Sr Cliff r I 
Allbu|;^ Regius professor of ph>8tc in the Vniverst\ 
who will del ver his address on the evening of 1 u s 
day June 39 Ihe sectonal meetings for scicnt fl 
ind clinical work will be held on June 30 Jul) t ani 
July 3 the mornings being given up to d scussion* 
and the afternoons to climcal and liborator\ demon 
strat ons There wilt be twelve sessions of wh cb 
live will meet on each of the three da s and the 
remainder ench on one dav The ainuil represent 
tive meeting wiU begm on June 35 The annual 
dinner has been fixed for Juh 1 ind on the evening 
of Jul) 3 Dr O S Craham Sm th \ 11 give the 
popular lertur S'lturday July 3 the last dav of 
the meet ng hns been set ap'irt for excursions to 
places of nterest n the nc ghbourhood 

Furthbr excivatlens at the well kno n n Anglo Saxo 1 
site of Ravensbury Manor Mitcham have brought to 
light numerous remains of the period The old gravel 
pit IS being extended and further relics will no doubt 
be found Six graves have so far been opened up 
with the bones of two giant chieftains and a cnppte 
with a diseased thiglubone Two suords a brOTze 
buckle and an earthenware jir have been found At 
earlier excavations no fewer than a hundred skeletons 
were exhumed The first discovery was made in 184S 
and in 1895 the opening up of a new gravel pit b 
Mr G P Bidder brought to light a quantity of 
objects T ater digging bv Col H F Bidder produced 
knives spearheads a few swords pottery shield 
bosses saucer shaped brooches and some beads whilst 
a number of female skeletons were found to have been 
thrown carelessly into the graves of the men One 
grave contained a com of Constantius IT and Mr 
^ginald Smith was of opinion that the date of the 
cemetery was the first half of the fifth century Great 
care will it is understood be taken to pres er ve an} 
thmg of value that comes to hght but at present 
nothing new has been found 

Thx annual meeting of the Iron and Steel Institute 
Will be held on Thursday and Friday bfty 6 
and 7 at the Inshtubon of (^m\ Engineers 
Great George Street London S W 1 The retiring 
president Mr Eugene Schneider will induct Into the 
chair Dr J B Stead the new prestdentHdcci The 
council p prepared to conrider aj^Bcatioos forq^rants 
from the Caniegle Pimd u aid of rStaorA work of 
sudi value as may appiegr exppdiaati boi uauidly of 
the value of lool any yaar pm apanbr m 
; madfrlirespactlvaof «tet<wtiadofud^ dboMfocm 
I on wUdi eapdUates should appiiy bafbab the and o( 
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Pebrui»y« C#a be obtained from the eecrctary qf the 
Imtltute. The rteearch work must be on some sub- 
ject xrf practical importance relating to the metal- 
lurgy of Iroa and eted and allied subjects. The results 
of reaearch work must be communicated to the insti- 
tute in the form of a report. By the Invitation of the 
retlriil^ president, Mr. Eugene Schneider, arrange- 
ments are in progreas for holding the autumn meeting 
in France next September, provided no unforeseen 
cofftinger^y occurs. Early notice will be given of the 
precise date and place of meeting and the loc.ilities 
which wilt be visited. 

We note with much satisfaction that the Govern- 
ment of New Zealand has extended the absolute pro- 
tection of seals in the area under its control for a 
period of three years, and that the Primr Minister 
of Tasmania has decided not to renew the lease of 
Macquarie Island to the companv which so mercilessly 
exploited the wild life over which it h.id obtained 
control. Quite apart from the hideousness of the 
methods of slaughter, this protection has barely come 
m time to save these creatures from extermination. 
Althou^ this danger has, time and again, been 
pointed out, the authorities allowed commercial in- 
terests to prevail. Yet the penguins, seals, sea-lions, 
and sea*«l^hant8 which contrived to maintain a hold 
on life in those Inhospitable regions represent types 
of animal life which it was our bounden*duty to pre- 
serve. A hope has been expressed that Macquarie 
Island may be set apart as an inviolable sanctuary for 
Antarctic life, and we trust not only that this will 
be done, but also that steps will be taken to guard 
against marauders who may be tempted to make 
occasional raids for the sake of the profits to be 
gained. To this end the island might be used for 
the purposes of a biological and meteorologtcal station. 
Before It is too late we hope that the matter of pro- 
tection for the whales In the Antarctic seas will al^ 
speedily find a place on the Statute-book The sub- 
ject has been long under consideration, but nn >rt 
nothing has been done on account of the opposition 
of commercial interests. 

DuaiMQ 1919 many meteorological features of special 
interest occurred, and some of these introduced 
problems well woi^ discussing. In July and Ottober 
the weather was exceptionally cold and dry over the 
British Isles, and the rainfall in both month? for the 
whole country was only 55 per cent, of the normal 
for the thirty-five years ended 1909. The cold in the 
autumn was quite rentarkable. The Greenwich ob- 
servatfoas show that the mean temperature for the 
year was 48-8® F., which is 13® odder than the 
normal for the tWity-^fivc years ended i 9 *S 5 the mean 
maximum temperature was 56*7®, and the mean 
mkdraum 40*9®. May, June, August, and December 
were ttie only months with an excess of temperature. 
Tbs wannest month wo* August and the coldest 
Febnury. There were four months, February, July, 
^^Odobaft and November, with a deficiency of tem- 
pOratUra Amounting to 4^‘or more. December was 
a-4* b^nnor than the ilor^. and 3 4® warmer than 
wbea there were only five days with 
dOTdr Whllt|K December bod thirteen such days. 

VOL. lofl 


The total rainfall for the year was 23-4 in., which Is 
o 1 in. less than the normal, December was the 
wettest month of the year, and the other months with 
an excess of rain were January, February, March, and 
April. The driest month was May with 0*36 in- 
March and December both registered precipitation on 
twent>-two days; during the year precipitation was 
measured on 175 days Bright sunshine was regis- 
tered for 1489 hours, which is eleven hour? more than 
the normal for the year. May had the greatest dura- 
tion of 8un«»hine, 268 hours, and December the least, 
21 hours. 

The Report of the Director-General of Public 
Hralth, New South Wales, for the year ended 
December 31, 1917, ha? recently reached us. It con- 
tains the usual full statistical data of the health of 
the State, and reports on the work of the micro- 
biological laboratory. The latter is chiefly devoted 
(pp 150-280) to an exhaustive inquiry on an epidemic 
of acute poiio-enoephalo-myeliti?. Some 134 cases 
occurred, mostly in children, of whom 94 died. The 
chief features were fever in all cases, convulsions in 
many, and paralysis In a few, with rigidity and mental 
lethargy, confusion, and drowsiness as a rule. The 
disease was proved to be the meningitic or cerebral 
form of acute potiomveUtis (infantile paralysis, Heine- 
Medln disease). 

In the Journal of the Royal Society of Antiquaries 
of Ireland (vol. xHx , part 3, June, 1919) Mr. H. S. 
Crawford publishes a well-illustrated article on the 
mural paintings and inscriptions at Knockmoy Abbey, 
which are now partially destroyed, but once covert 
the entire northern wall of the chancel of the abbev 
church. The winter adduces arguments to show that 
they probably date from the sixteenth century. “At 
an earlier period pictures would hardly have been 
allowed in a Cistercian church, and at a later the 
costumes of the figures and the forms of the inscrip- 
tions would probably have been different.” 

In the Journal of the Royal Anthropological Insti- 
tute (vol, tlix., 1919, Januarv-June) Prof. F. G. 
Parsons presents the results of his anthi upological 
examination of a number of German prisoner? of war 
interned in England. He !hut states his lonclusions* 
**The more one think? of it, the more one i^ con- 
vinced that since the sixth century the broad-headed 
Alpine race has been slowly and steadily supplanting 
the iong-heoded Nordic type, not only in Prussia, but 
in ever> part of Germanv, and the prisoners at our 
disposal give no reason for thinking that there Is any 
part of Germanv in which the A/pfne or Slav charac- 
teristics have not dominated the Teutonic or Nordic.” 
This view is based on head and face shape aOd oolora- 
Hon, and, so far as the evidence goes, it it supposed 
by that of stature. The tall provinces are In the oofdl 
and west of Germany, while the shorter m^ inhabit 
the south and east. Curiously enough, after what we 
have heard of the Pomeranians, they are a short raee, 
the average height being 5 ft. 6*4 in. Of course, it is 
possible that tlw exceptionally tidl men wore dnftad 
into special corps, such as the Guards and Marine Artil- 
lery, and that these wm not fidly representod In (he 
material at the Prisoners* Burean. 
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Sir E* Brabaook has refnintfd from the 
French Bmew fot October an Intereitlng artlrlc 
entitled ** The Anthropological ItiRtitute^ of France and 
the United Kingdom.” The Soci^td d’Etbnotogle de 
Paris a as founded in 1839, and the Ethni^oglcal Society | 
of London in 1844. In 1859 the Socldtd d’Anthro- 
pologie de Paris founded by Pierre Paul Broca, and 
the Anthropologfcal Society of London bv James Hunt 
In 1863 The London society had at first a chequered 
career; the question of the plurality of races had a 
political bearing, and some communications made to 
the society on the characteristics of the negro race 
were thought to overstep the line which restricts 
scientific societies in their choice and treatment of 
subjects for discussion The question was finatl> 
solved bv the founiLition of the Anthropological (now 
Roval \nthroj)ologicdl) Institute of Great Britain and 
Ireland in 18711, which has since enjoyed a useful and 
prosfierous career, though il has never received a State 
grant such ns Is enjoved by its French sister, and has 
not obtained adequate support from those interested in 
the problems of our Indian and Colonial Empires A 
project has recently been initiated for the establish- 
ment amonp^ the anthropologists of the Xilied nations 
of a jiermancnt central office of the International 
Institute of Anthropology, a scheme which, if framed 
on satisfactory lines, will do much to co-ordinate the 
work now carried on in Great Britain and on the Con- 
tinent Whether Germany will ultimately be imdted 
to hhare In this* organisation depends on the future 
conduct of that country. 

Prof \ Kutth's important twenty *first Rc^rt 
Boyle l^ture, entitled ” Nationality and Race from 
an Anthropologist’s Pednt of View,” has been pub- 
lished by the Oxford University Press (price as net) 
Prof, Ktith begins by classl^ng the progress of 
human culture into two stages* that of natural and 
artificial subsistence ** Man’s great bowel, including 
the caecum, oppendix, and colon, which answered his 
needv well when hU dietary was coarse and uncooked, 
is ill-contrived to deal with foods which are nrtifidallv 
prepared and highlv concentrated ” The thesis which 
he proposes is that ” in our modem racial strife and 
natiohal agitations w c see man *s inherited tribal 
instincts at war with his present-day conditions of 
life ** This he illustrates by a survey of racial and 
national problems in the United States, Candda, 
Spanish America, Australia and New Zealand, South 
Africa—where “the problems of race and of nationality 
appear in a more acute and tangled form than any- 
where rise in the world”— and Europe, and by a 
relrirenc 4 to the Jewish question As regards the 
Irish problem. Prof. Keith remarks that, ** except 
for a trick of speech or a local mannerism, 
the tnofit expert anthropologist cannot tell Celt 
from Sixon, or an Iririunan from a Scotsman. 
There dRe, to be sure, certain physical tvpes which 
prevail in one country more than in another; but I 
do not ftnow of any feature of the body or any trait 
of the ^Ind, or of any combination itf features or 
tmhs, whidi will permit nn expert, <m surviving 
of university students, to #fiy this group Is 
^giroqx Scdtlaod, that from Wales, tbe third from Irriaod, 
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and the fourth firom England-'* l^rof^ Keith ends by g 
strong* idea that a kimvledge of tribal and raoiat 
spirit is essential for stateiintn. 

Prop* W. TamtAsa discusses the bearb^ of the 
distribution of some elements of the exi^ng flora of 
Central America and the Antilles on fortner bud con- 
nections in this area (Bull. Geol. Soc. Amer«, No. ap, 
pp fi49-’56) The most important evidence Is supplied 
bv the genus Agave, which includes the familiar 
century plant Its chief centre is Mexico, but it 
ranges from Arizona to the Isthmus of Panama, and 
ociurs also in tropical Florida and northern equatorial 
Annerica It is represented in the West Indies by 
about fiftv endemic species comprising six distinct 
tvpes, and from their distribution in tfic islands the 
author concludes that the genus was derived from the 
mainland of Centrjl America at M>ine late Tertiary 
or earK Quaternary time when islands and con- 
tinents were continuous Later they spread 
through the chain over continuous land; the con- 
tinuitv was brricen by subsidence or faults when the 
ven deep Anegada Passage, which separates the 
islands of St. Thomas and St Croix, was formed, and 
later subsidences have caused In succession the deeper 
and lesser water gaos by which the Antilles are divi^ 
into groups successivelv more or less distinct in their 
Agave flora These conclusions harmonise with the 
fact indicated by Eggers ; that ^e greatest break 
between the northern and southern elements in the 
Antillean fiora coincides with the deepest, and pre- 
sumably the oldest, break in the Antillean b^ge, now 
represented by the Anegada Passage 

The geological work on the Western Front forms 
the subject of an interesting paper by Mr W. B. R 
King in thf> Geogm^hiaU Journal for October 
(vol. IW., No Mr. Kkig was Geologist at General 
Headquarters in France for more than three sears. 
His problems were mainly concerned with water- 
supply, which at times presented much diflkulty in 
view of the amount required. The advice of the 
geologist was also of great importance in mining and 
tunnelling operations and in the construction of dug- 
outs 


Wk have received a copy of the Rain Map of Aus- 
tralia fm- the year 1918, published by the Common- 
wealth Government It ^ves the total rainfall 
fot the year and separate maps for each meotii. 
Some small inset maps show the areas with rainfall 
above the average in recent years. The year x^rS 
wax in marked contrast to thie two prei^ing years, 
both of which had an unusual amount of predpitotioiK 
In some respects H resembled 191S, when there was 
severe drouj^t In the interior of New South Wales 
and 'Oueenrimid. RainfaQ was gooj until ^ efid 
of February, when drou^t ret In over the central and 
eastern poj^ of AUitralla. The westcriy, or, ae Ihtt 
chart namea It, the Antarctk, rainfall in eop^h 
seems to have been faidy flormait but its Infoiwe 
was restricted to the coaete in the^south-west 
south-eftL Soutii Austqi^" eqlfeeed from droMht. 
and throughout the sriMMelt therq^igae a siWW,. 
daflclei»C3f 1 ^ firing rainii A 
iptnlmtsed Chjp wa^ aiWt cera4 timpe^wM 
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ift Waf^em Aoitralta, South \u 0 tralja and Victonn 
but ^ failure in New South W«1 p« ^nd Queens 

tamf 

m shortage of potuaiuin salu and nitrates during 
thp war has directed attantioo to many possible sources 
of supply previously neglected In Memoir 14 of the 
Gedoii^t Surv^ of S^th Africa Messrs Frood and 
HaH tfacuse the depoeits of saltpetre found as an 
intejrscitial fitting along the bedding plines at the 
bMa of the valleys in a region of hard ferruginous 
shale near PrIealU and Hay Cape Provin^v No 
satisfactory ettimate is avattable of the average tom 
poittton and depth of the deposits Nitrification of 
the animal excreta accumulating near the sheltered 
portions of the dlffs is believed to be the source of 
the nitratet which then passed in solution dong thi 
joint planeSi producing irregular t ncruntations ind 
pockets If this be the correct explanation of their 
ongtn It IS improbable that the deposits ould b( of 
anv great depth 


Tax Summary of Progress of the iatolofftt'il Surwv 
of Great Bntaui for iqi 8 (issued in 1919) is of spet lat 
interest through its description of the bauxitu niturc 
of certain Carboniferous strata in Xvrshire \ ih\ of 
Millstone Gnt age has been found to be gc I 
refractory with 36-50 per c*nt of alumina a8 per 
cent of silica, and combined uater 71; i*, p r lenf 
Most of the aluiTuni is combined viith sili a p cbably 
as kaolin, but there remains in excess is in bauxitU 
clays This excess is, however not eatilv soluble in 
hydrocblonc and unlike that in bauxite Oolitic 
varieties of the bed cont iin most free alumina 
Basaltic lavab underlie the chv ind the conditions 
that produce latente and bauxite seem to have pre 
vailed in southern Scotland in Upper Carb( niferou<i 
times The discovery and v due of this matn lat will 
stiinulate observation in other localities of Cat 
bonlferous rodcs It is pointed out that the qualits 
of the material may vary considerably and that the 
presence of titanium dioxide which cxcurs is rutile 
in a greater proportion than 5 per cent reduces the. 
refractoiy property considerably In the sam< Sum 
mary of Progress a record is given of the person il 
and ofildal services rendered by the staff of the G o 
logical Survey during the five years of war \mong 
others, our congratulations go nut to ( apts h B 
Bailey and J E Richcv 


Ik a valuable paper read before the Roval Sixiety 
of Edinburgh (Pcoc^ings, \ol xxxix 1919 pp 157 
ao8). Prof C 6 Knott continues his investigaUons 
on the propagation of earthquakt -waves through the 
body of the earth lo bis new analysis Prof Knott 
doss not assume am ration between the velocity of 
pro|»4gatlon and the distance from the earth s centre 
which must have been most labonous leads 
hki to the following conduti<ms He finds that the 
w is m ic mys of both the condensational and the distor 
WMM are concave outwarda until they reach a 
ikptti of aboiit t hr e» t cnthe of the earth’e radiui To 
^ valodty of propagation must 
IwMfipa Ae d^Mdi It then becomes nearly con* 
•MM, Hk At eHU greater dapdw it decretaes a bttk, 
•fhlMi* fha lays there are rilghtly convex outwards 
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The data furnished by seismofogical observatories en* 
able him to trace the lavs to a depth of six tenths of 
the earth s radius, but not beyond At or near this 
depth the distortional wave seems to die out, for at 
arcual distances of more than from the*eptceoti% 
their charactei istir ippearanoe m our seismograms is 
lost Dr Knott thus am\<*i it a conception of the 
earths interior which is practically the same as that 
idvanccd bv Mr Oldham thirteen years eirlier that 
the earth consists of in elastic solid shell down to a 
depth of about half the earth s ndius that here the 
ngiditv breaks down and thit at a dtpth of about 
SIX tenths of the earth s radius th< d tstic solid shell 
pves pi ice to i non ngid nui 1 us of moasui ibU om- 
pressibility 

iHPOKi bi Its repot t 7 f tin mt Uorolugical 
observations madi at the I ernlev Observatorv during 
th( year i)i8 ind discussed bv Mr Joseph Baxendell 
the meteorologist to the Borough Corporation idds 
much to our knowledge of the weather at one of lh< 
principal English heilth rcMMts Th< riporl tontams 
mori than det itl d observ itions c f the weather and 
now that the observaton has continued for fortv stion 
\« irfc the results yield \ due s of much importance Two 
Uk il atmobphinc poltution stations were it irted during 
the vtar one to be representative of urban and the 
othir of rural Southpoit Hourly winder chon 
frequtniv normals art given numerically as well as 
in diaf,tam form as a frontispiece they show a pro 
pondet moe of fcouthcrly winds in the winter and of 
wcfcttrly and north westorK winds from off the sea 
during the day hours in the summer months Mr 
Baxendcll hopes dohnttely to establish a marked and 
persistent meteorological periodicity of nearly 5 i years 
which hi states is especmlly noticeable in wind direc 
tion The year 1918 was marked by general warmth 
and wetmss resulting from a very ibnormal pre 
dominance of winds from the warmer and mon. hunud 
half of the compass (south-east through south to west) 
The table giving the rainfall with different wind direc- 
tions shows that 78 per cent of the total amount of 
rain was with winds from those directions 

Thf bifth and Sixth ReporU of the Director of 
Vetennarv Research of the Union of South Africa 
contain an account bv Mr H H Green of an im- 
proved method for the estimation of small quantities 
of acsenic by micro-titration with iodine It was 
used for determining the fate of ingested and injectisd 
arsenic in sheep Bacteria capable of oxidising aodium 
arsenite and reducing sodium arsenate have been 
isolated from arsenical tattle.<iipping tanks EXamins. 
tion of maiae milling products by dietetic experiments 
upon pigeons shows a dose parallehsm between the 
distribution of vitamine and phosphorus in individual 
maixe4cemets, but not in different samples of matae 
In the abaenoe of information about the orlgmal grau^ 
and the extent of milling, microMxifHc exammatim)r 
would provide a safer test than the eatlmetiOA of 
phosphoric add An extensive study of diets cpiv. 
taming varying amounts of vitamine abowa that the 
dally demand of pigeofts for vitamine is not constant, 
bulf depends upon the extent of exogmeut meta- 
bolism 
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Ticunolooic Paper No. 139 of the Bureau of 
Standarde, Wa«hln|{ton, U.S.A., containe an aceount 
of teats of light aluminium casting alloya. Among 
other teats, a number uere carried out to determine 
to what extent the mechanical prq>ertics of cast a1]o\s 
could be improved by heat treatment as follows ; — 
Heating for two hours at 500^ C., following bv 
cooling in air, the specimens then being left to age 
several days before testing Some thirty specimens 
were so treated, and in all but five or six cases there 
was a resulting increase in tensile strength of from 
5 to 50 per cent In cases where the heat treatment 
showed a decrease In strength, the whole group of 
bars of the heat was of inferior quality, cast and 
beat-treated ones alike The hardness was increased 
bv the heat treatment. The effect on elongation was 
more erratic, but in general a decreased elongation 
was found in the heat-treated specimens It would 
appear that the treatment of light aluminium castings 
has commercial posnbllitiet. Copies of the paper 
mav be obtained by addressing a request to the 
Bureau of Standards. 

Thf Technical Book Reww Index issued by the 
Carnegie Library at Pittsburgh, U S.A , appears 
quarterly, and Is a useful guide to new books on 
pure and applied science The compilers have not 
had the actual books before them while preparing the 
index, but have obtained their information entirely 
from reviews that have appeared in scientific and 
technical journals. The accuracy of the information 
given depends therefore, in each case, upon the care 
taken in the review consulted. Books are arranged 
in the alphabetical order of the authors’ names. The 
title of each book is followed by full reference to 
journals where reviews of the book may be found, 
and a short quotation from each review, giving, where 
possible, some idea of the scope and ob|ect of the 
work. The compilers have wisely refrained from 
expressing any opinion of their own as to the value 
of each book, although it appears that an attempt 
in this direction is made upon the index-cards of the 
library at Pittsburgh from which this review index 
has been prepared. It will, however, be found that 
the extracts quoted from reviews give, in most cases, 
adequate assistance in forming an opinion as to the 
merits of each work. 

Protooclectric aedvity seems destined to pla> an 
important part in technical photometry In N6. 349 
of the S<^ttfic Papers of the U.S. Bureau of 
Standards Mr, K. S. Gibson gives an account of ex- 
periments on photoelectric spectrof^tometry by the 
null method, using potassium hydride cells now on the 
market. Such cells give a maximum response, 
usuaHy near 460^1/1; consequently, the method admir* 
ably supfdexnenti the visual and photographic 
methodic being best in the blue and vi^t parts of 
the spectnim, where they become poor, and becoming 
poor only after they have beemne trustworthy. By 
employing the null method, first brou^t out by 
lUchtmyer, errors due to want of direct proportionalitv 
between photo-electric current and exciting radiant 
ppwgr^ and to the current riwough the oeU when oat 
IMKHated, are eliminated. Experiments have also 
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been carried out on diffuse spectral reflectioo* and the 
method ia amicable to the measurement of the te^ 
tive radiant power of two aources and to the measurer 
meet of fluorescence. In another publication of the 
same series (No. 344) Messrs. W, W. Coblents and 
H. Kahler give data ee to the change in the electrical 
resistance of the sulphide of silver and of bismuth 
when exposed to radiations of wave-lengths extending 
from o- 6 /a to 3 / 1 . Galena, cylindrite, pyrites, and 
jamesonite did not show any noticeable sensitivity. At 
very low temperatures the intrinric sensitivity of 
silver sulphide war greatly increased— a result of In- 
terest in conneetkm with the fact that tome substances 
exhibit luminescence only at low temperatures. 

Part li. of a paper on the cutting power of lathe- 
turning tools was read at the Institution Q*f Mechanical 
Engineers on December iq by Mr. George W. Burley, 
of Sheffield University. Part i. was read in 1913 by 
Prof. W. Ripper, and a number of points raised in 
the discussion are dealt with in the present paper, 
which gives an account of the continuation of the series 
of expenments. Among the conclusiqns arrived at In 
the fact that there is no practical cuttlhg speed below 
which it is impossible to obtain a satisfactory finished 
surface on pUin-carbon steels bv the use of tools of 
plain-carbon tool-steel, ordinary (non-vanadium) high- 
speed steel, or superior {vanadium) high-speed steel, but 
there are upper limits as follows For finitMng mild 
steel, 48 ft. to 58 ft per minute for each of the three 
varieties of tool-steel ; for finishing hard steel, 23 ft. 
to 38 ft , 17 ft. to 31 ft , and 38 ft to 34 ft. per 
minute resp^ivdy for the three varieties of tool-steel 
mentioned above. The cutting power of a high-speed 
lathe tool is influenced by bc^ the cross-sectional 
area of the shank of the tool and the nose-radius, but 
the influence of the latter factor predominates. Thus, 
with a number of different sections of tool-sted, an 
increase of loo per cent. In nose-radius produced an 
average increase of cutting power of 45 per cent; 
whereas an increase of the shank cross-section of the 
tool of 500 per cent with a constant nose-radius pro- 
duced an average^ increase in the cutting power of 
only 85 per cent. There is no mariced difference in 
the net amounts of energy required per cubic inch 
of material removed from mild-steel and hard-steel 
bars at high and low cutting speeds, 

Messrs. Lotigmons and Co, expect to public in 
January ’‘Applied Aero-Dynamlcs,” L. Bairstow; 
**The Design of Screw Propellers, with Special Refer- 
ence to their Adaptation for Aircraft,^’ H. C: Watts; 
“Telephonic Transmission, Theoretical and Applied,” 

J G. Hill; and vol. I. (Qxe Extremities) of “A 
Manual of Practical AnatonP” Prof. T. Walm^, 
Others books, in the press or in preparation, by*thb 
same house are “ An Introduction to the Stai^ of 
Terra Sigilla^, Treated from a Chronological Sbmd- 
pednt,^ Dr. F. Oswald and T. D. Pryoe; “Structural 
SteelwDrVt” E. G. Beck; “ Tubercutoiis and i^bUc 
Health,”' On H. H. Thomson; **F^ Suiplm hi 
Peace and War,” Sir R. H. Rew; yoR. H. and Iff, of 
”A Manual of Pfactkal Prof- T. Walmg^ 

lay; andf at abaa^ anooun^, “The life and Woife^ 
I of Sir JagwMs Chandra Bose,” CJjof. ^ 
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OVS ASTRONOMICAL COLUMN 

llMv Btim or m Moon *-Prof W H Pickenng 
ih Popmtar Asprtmonw (October 1919) endeavourt to 
tmooaciB Sir George Darwin’s estixnate of the moon s 
age (lesi than 60 000 000 vears) with recent geological 
opimont which demands a j^riod of 1 200 000 000 
years moe the formation of the earth a crust He 
sug g e ati t^t the matter of the moon kft the earth at 
that remote epoch, but remained for ages circulating 
round ttw earth as a cloud of fragments In this 
form its tidal influence would be small and the c ith 
would for long retain its assumed primitive rotation 
period of some four hours Grnvity in the tropics 
would be much reduced by centHfug^iI force Prof 
Pidcering seeks thus to explain the exi2»tence of the 
huge repti^ like the \tlantosiurus and the Diplodocus 
also the fnct that heavy reptiles like the Pterodactyls 
bad Ae power of flight He suggests that the moon 
was conscdidated from the cloud of fragments m the 
middle of the Cn taccous period and quotes geological 
autbonties for 1 great invasion of land areas by the sei 
and tremendous volcanic activity at that epoch which 
he ascribes to the great tides which the moon would 
have raised when so near the irth That epoch 
would agree well enough with Sir George Darwin s 
estimate of the moon a age supposing it to d ite from 
Its consolidation, not from its leaving the earth 

Distwcfs of thf Stars op Tvpf h — Mr C F 
Lundahl discusses the distances of these stars in 
Meddel Lund^ Aslr Ohs (senes 11 No 31) He 
works on the same lines as Prof Charllei in his 
recent memoir of the B stars that is he assumes a 
constant absolute magnitude and deduces the dts 
tance of each star from its apparent magnitude The 
F stars have a wider range of absolute magnitude 
than those of typo B but the great majontv of them 
are included in a ran^ of about ^ mag hence tolet 
able results for the mstances may be expected in 
fact he states that 60 per cent of the stars the 
parallax of which has been measured agree with his 
values Within the limits of probable error He quotes 
Prof Plummer’s research on the same stars which 
was based on the assumption that thev were moving 
parallel to the galactic plane \8 that method showed 
an agreement with measured values for onlv 40 per 
cent of the stars Mr Lundahl concludes that his own 
assumption is nearer the truth He notes from hit 
results that {Tucanw and fiCassioociss are evidentiv 
dtvarf stars while Polans and still more Canons arc 
notable giants The density of distribution of F stars 
IS estimated h\ two independent methods which gi\e 
respeedveh 8 and 4 cubic sinometers for one star of 
this tvoe (a sir * i 000 000 astr units) 


\bsou tf Maonttud* as a Function ot Coi 01 r — 
Mr F H Soares indicates a relation between colour 
and absolute nutffnitude m stars of the *011110 spectral 
tvpe (Proc Nat ^cad Sci Tulv iqiq) The ^lour 
Is determin^ photographicallv b\ taking graduat^ 
exposufes of the star bn an Isochromshc plate with 
and without a vellpw filter The ratio of eyomre 
tfpies that give mages of equal int^tv in thi 
cases IS a measure of the colour The method has 
been tested on about i<o stars the absolu^ magnitude 
of Which has been otherwise de^rmined The fol 
IMhg ara the results deduced —Giant stars of types 
O^aiM R are deddedW redder than dwaHs also in 
tfie brighter stars are red<^ but the diffete^ 
M mariBod On the hand ^ ^ 

fshiter stgfs are redder while 10 tvoes F and M *e 
k tew flat to oermjt tf tiv absolute 
pound from the cdou? Thus the method can 
Wlfpm onk If rile spectra! tvpe Is known but it 
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promises to be a useful supplement to the tpectrosco^ 
method Ezpenments are being made to examine 
whether the necessity of knowlragc of the spectral 
type can be evaded by taking three scries of exposures 
srith screens of different colours if this were possible, 
the method could be applied to mudi fainter stars 


CROSS CIRCULATION AS A PHYSIO 
LOGIC AI METHOD 

I N the mutual co-ordination and integration of the 
ph>siological processes in a complex organism, in 
whira aitionti exerted by the environment on a par 
ticular ] art affect the whole and the functional activity 
of one organ has its influence on numerous others 
there are two chief methods adopted One is by 
means f the centnl nervous system in which met 
hagesb received from the periphery along certain nerve 
fibres aie refl cted back as it were to outgoing nerve 
hbres setting into pliy the appropriate muscular or 
other responsG it may be in a distant part of the 
organ sni 1 his method has been compared to a 
tei^^ne exthanf^e The other is by means of the 
Mood Owing to the continual circulation of the same 
mass of liquid through all parts of the body it wdl 
readily be seen that a chemical substance produced in 
any one part and passing into the blood vessels supply 
ing this part must be carried sooner or later to all 
oSer pirts and give rise to effects m any tissue or 
orjjin scnAilivc to it We have here an actual trans 
port <f material the matenaU cirned when thev 
result in changes in distant organs being known as 
chemical messengen* or hormones 
In man\ cases there is difficulty in discovering to 
which tf these nedes of communication a particular 
raaction is due Ihus when muscular exercise u 
taken the depth and rate of breathing increase We 
know thit carben dioxide is produced m the combus 
tion process that affords the energy for the muscular 
wDik This passes into the blood and may be in 
Itself sufficient to set into greater acuvity the nerve 
centre controlling the mus let of respiration On tto 
other hand it might be that sensory nerves in ™ 
muaclf arc stimulated by the movements and that 
the appropriate message is onveyed by nervous 
channels or both chemical and nervous factors may 
be involved Perhaps a clearer case is that of the 
I ancreas which pours its powerful digwfivc juice into 
the small intestine as the food arrives there from ttw 
stomach We know now that the chief if not the 
only wav by which this coordination is efferted is 
that the aad of the gbstnc contents causes the forma 
tion of a chenucal messenger in the walls of the int» 
tine This passing into the blood ultimately reaches 
the pancreas and exntes it to activity but it ws 
for a long time believed to be a nervous reflex A^in. 
the origin of wound shock has recently been uiown 
to lie mamlv m the productipn in the Inju^d 
of ooisonous compounds which are earned by the 
bloSi to the rest of ttie body and cause R^e^imd 
damage to the capillary blood vessels rasulting in a 
failure of blood supply throughout the body At the 
same time the co-operation of nervous factors has not 
been altogether excluded ... - 

The anelysW of many problenw of this kind nw 
been tfeadv aaneted by the van^ methoda known 
aa CTW circulation ’ It it pbv^a that If w can 
make a connection between the Mood vessels ofOttb 
animal (A) and those of anottwr (B) any dMrieal 
messenger pr^oc^ in A must affect » als^ wheraas 
a process in A brought about entlrelv by the nervo» 
system will have no effect on B In .riik mode « 
eiEpcrlment the blood of A may either be iltowed to 
circulate through the whole of B and wes esrsn* or 
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tome partaoular orgtii only of B may be umUed from | 
A tbit being cut ra fhm the orcuuitioii of fi 
Hie dotatlS of the procedure cannot be deacribed here, 
but tome recent impranementi in the technique may 
be referred to fhe duef difficulty lies in the fact 
that when the blood comes Into contact with am 
foreign surface that is wetted by it such as the glass 
or india-rubber tubes connecting the two animals, 
dotting occurs This m ly be obviated by making the 
blood Incapable of clotting A substance extracted 
from the neadn of leeches will do this but it is at the 
present time almost impossible to obtain it Othei 
substances having the same effect are too poisonous 
Since the blood does not clot In the uninjured blood 
vessels themselves Hddon in France and Dale and 
Laidla« in this country have mode use of pieces of 
vein to connect the blood vessels required l^c latter 
workers desired only to divert the blood from one 
vein of an animal into mother of th( same animal 
so that no great internal pressure was present and it 
was sufficient to pas^ a short metallic tube (Cnle s 
canula) over each end of the pieie of vein reflecting 
the ends over the tube and t>ing them When this 
IS done and the tube is introduced into n blood 
vessel, the blood comes into contact onlv with the 
lining of a normal blood vessel Hddon wishing to 
connect the nrterv of one inimol with thit of mother 
tDc 4 c a metallic tube long enough to enclose nearly 
the whole length of the piece of vein and reflected the 
enda over this The vein w^is thus adequatel\ sup- 
ported against the pn ssure of the blood in the irtene^ 
Baxett nndl Quinbv in the current issue of the 
Quarterly Journal )/ t xpenmental Physiology (\ ol xit 
No 3) describe a nethod in which the fact is made 
uee of that If blood is m contact onlv with a foreign 
surface not wetted by it clotting is absent for a long 
time Thev coated the intenor of the chss and rubwr 
tubes used with a mixture of paraffin and \a«eline 
and by interposing a specially constructed stopcock 
were able to connect the circulation of the tw o animals 
or return to normal at will 
These improvements in the technique of cross 
circulation should render it possible to investigate 
problems hitherto difficult to solve There is one dis 
advantage in it which must not be overlooked This 
is the fact that a fall m the blood pressure in one 
animal causes an inflow from the oth^ when there is 
complete intercommunication between the two Thus 
one of the animals miv be scnouslv depleted if th 
tow preasure lasts for mv length of tinoe For this 
reason the production of wound shock m one nimil 
by the products of tissue iniury.of another s<ems im 
possible because the fall of blood pressure which is 
the most marked svmptom of the state would in itself 
drain blood from the normal animal and produce a 
rimitar state merelv bv loss of blood epart from the 
action of a chemical substance W M Bayiiss 


NICKET CHROMIUM STEEP FORGINGS 

r*\UR]NG the war there was a considerable develop 
^ meat of the use of alloy steels in particular of 
those coBtainmg nideel and chromtum These uses 
were pf the most varied kinds, not the least important 
bring m the constructran of intiemal><Ofnouttion 
engines gsed in aircraft, where servke ciooditions are 
verv eeiosre It Is not surprising therefore that 
difficulty tn complying with the specifkations was en 
countecH manufacture and much novri experience 
has been accumulated bv technical woHceri in this 
field of ateri metglhurigr 

M the autumn meeug of the Iron and Steel Instt# 
tfilp two important pfifW relating to this riass of 
sjeri were presented one was bv Messrs. Andrew, 
ffretawood and Green, of the metaHurglcal revearch 
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depwtneiit of Sir W O «ad 

Co , tho othor by Mr R H GrewM* of dw nwiKcb 
department, Wodlwkfa Arsenal It if Interesting and 
si^ificant to note that the latnw paper it entItSed 
Metallurgical Communication No t« from lsk$ 
searefh Department, Woolwich 
Messrs Andrew, Greenwood/ and Grifep, who took 
up the investigation of defects m the final testa of 
nickri chromium forgings have earned out titrir woHfC 
In a most thorough and exhaustive way, fdlowing 
up the manufacture of these from the onglnu 
casting to the finished article It needs considerable 
courage for the investigatim in a works to publish 
evidence showing mamrest defectii In the products of 
the firm s work and the authors are to be com 
mended for their ^esty in taking thu step It is 
but rarely that such cases are met with 
The manufacture of a hollow fqrgmg may be 
divided broadly into three distinct sets of operitiOnk 
casting forgmg and heat treatment The authors 
imphasise iSie operation of casting as the most un 
portant of all ih cause anv defects present m the 
ingot gtneralh speaking persist throughout up to the 
final treatment It is essential that not onlv the metal 
but also the mould walls should be clean and that all 
loose sand must be prevented from getting into toe 
mould As a method of assisting in the araicvement 
f f tbi sc results the authors suggest the use of a tun 
dish w ith sloping w ills lined w ith basic matenal 
Tlies say that if the metnl were run dlrecttv into this 
from the iron ladle the slooing walls of basic material 
would act ab n cleanser since the stag would adhere 
to the sides of the dish The cleansing action woutJ 
be similar to that brought about with mercuiv when 
pound through a paotr cone with a fine orifice at the 
bottom fhev recommend that ingots should be cast 
wide end un and thit the smallest rize consistent with 
requirement should be used Thev recommend 
further 1 high ladh but a low casting temperature 
since this is found to be advantageous in cleansing the 
metal Tht macrostructure of the ingot is deter 
mined bv the temperature and method of casting 
High casting temperatures are to be avoided because 
thev give nse to excessive segregation ghost lines 
etc and coarse crystallisation 
The authors advise that after casting toe ingot 
should not be allowed to cool more than fa unavotd 
able but should be solid forged as soon as possible 
This breaks up the crystals thus refining th^ It 
also assists m the diffusion of the carbon and thus 
renders the mass more homogeneous The efirirt is 
to oroduce a much stronger matenal toe thermal 
treatment of which tan be undertaken with greater 
safet\ In tarr\ing this out with large forgings verv 
slow heatina uo to the temoer iture range C 

must be adopted Above tow the rate of hating mav 
he quicker The authons suggest farther toet thev 
have obtained evidence that mechanical work can be 
overdone and that the greater the amount the more 
prone is the tendency to a laminatedL fracture A 
somewhat similar point was made bV' M Cbarpy hi 
a recei^ neper published on The Hot Deformation 
of Irofnand Steel ** With regard to toe fin^ 
treatment the authors sav that the temperature of oO 
hardening appears to make little or no dWarepce to 
toe meohanical proper^es the vnportant factor \$ 
the t&ne at the tefinoerature in quetoon Thia abouU 
be as riiort at Iposmble rioce a jmlonged heatoig qven 
at Sto* C coarsens toe grainddae and coupes a 
deterioriitida m pronotiet ft 

The naoer bv Mr Graavee deala with mo. **tort tt ie f 
hfittfeness ** of a iwSStehromhiin Meat 

p«r eent of iddcd, o6 pwr t f i r W WWW 
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In «*d» » iteel by glow cooling from the tenipeimg 
temperatare, aM la revealed by a low ibsorption of 
«ftergy m th« single blow unpact test on notched bars 
The auttwr has found that wide differences in the 
bnpact figure with almost identical tensile test results 
can be produced bv suitable heat treUment He has 
alfA found that whereas, after hardening cverv tern 
pednff treatment involving a final rapid locilmg froir 
fioo® C or above pruduied good imput figures i 
find! slow cooling produced a considet ihiv lowtr and 
often a bad, impact figure, further that in an\ given 
steel the decree of biTttleness v^hich can be promiced 
by a given condition of temi>erinc dtptnds <n the 
original hardening temperature Ihe higher this is 
the lower is the impact figuie He has also fxind 
that reheating to about 520® C pioducts brittleness 
whatever the subsequent rate of cooling ind that 
this can be removed b> rehc'iting to betwetn too® ( 
and 070® C and cooling rapidlv 
These results can be cxphinrd on the issumption 
that a critical temperature oi t< nmer iture mnge \ists 
tn the neighbourhood of sso® C nboxe which (he 
tough and below whuh tlu biitth condition 
is stable Qui<k cooling through this tempcia 
ture retards this change and the unstable tough 
condition is retained Slow cooling results in th( 
production of the stibU brittle condition If the 
tough material is heated to a temperature rather l>elow 
the change point the rate of ihan#,i to the brittle 
condition is at a maximum and brittleness results 
The rate diminishes rapidly with fall of the tem 
mrature, and below 4^0® is negligible Provided thcic 
tore, the critical ttmoerature is not exceeded the rate* 
of cooling ifter this reheating is immaterial Mr 
Greaves does not show an\ cooling or heating curves 
of his steel Those published h^ Messrs \ndrew 
Greenwood and Green on a stiel of approximately 
tlw^ same composition indicite that the carbon hange 
point on coohnef occurs betwi'en iboul 490° 'ind 
C The character of the cuiVl ohtainul leptnds 
upon the initial timpeialun fiom which the st fl is 
cooled H C H C 


CEl^BAhODlSCVS AND THF 
ARCHICHORDATES 1 

^HE history of Cephalodiscus dredged it 
* S4j fathoms in the Strait of Magellan by the 
ChaiXUnger and at first taken for an Alga and then 
for a compound Ascidian goes back only three dozen 
years Moreover, the sole speaes (r dod€ialophu\) 
held the ^Id for twentv-one vears before the othei 
medei made their appearance, but now with Dr 
KldeWood*a memoir before us, the total number of 
species reaches from twelve to sixteen though further 
research mav reduce that number It is noteworthv 
that whilst the fbajority group themselves around the 
South Pole, four occur m the Indian and Pacific 
Oceans 

In the present memoir Dr Ridewood already 
known As an authority on the subject, kmw to the 
classification adopted previously, the group Ptero- 
brantbfa (Aspldophora of Allman) having three sub- 
<^era of CeDhalodi«>cus, viz Demotheem colonv 
brandtdd, wltfi a continuous cavitv throughout the 
cm^schsmf rdlo^ieda, colony branched but each 
aperture leading into a tube occupied bv one zooid 
and ituthuds, and Orthothecus, in whuh the colonv is 
cake, or epne-ltlce each aperture entenng a tube 
hiWftg a Sm and its budif The authiw first treats 
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of the structure of the /ooids, the similarity of which 
throughout iht whole senes is noteworthy, only ia 
the reduced male zooids of C Atbogat lianner, is 
there a divergence Ihis fact alone would give diner- 
ences dut to venations in the ccxncBaum less weight 

AmongMt other features of interest are the enlat^ 
ments at the ends of the tentacles, for instance, in uie 
onmnal species, which the author terms end- 
swdlingy with refractive biads, and it is curious that 
no speoai funct on has bet.n asugned to them Similar 
enlargements it the tips of the branchial filaments are 
pronunont features in hilogtina and the so-calM 
Salmaana, and great weight has been placed on 
them specifically and even genencaily, by certain 
observers In ill probability thev are sense-organs 
in both groups since they are not connected with 
secretion, nor do they perform the function of opercula 
in 1 ilogr ina (a Serpuhd), in which form they are 
present or ibsint with pu/zling indifference, for the 
plasticity of the species is phenomenal The changes 
in the (hiracter of the epithelium on the dorsal and 
neural surfaces of the aims, and on the two surfaces 
of the post-oral lamell'©, are probably due, as in other 
forms (t g the Scrpulids), to differences in function 
I he length of the testis is thought by the author to 
be i specific character but that of the ovary is not 

Details arc giy^n of a new species, C ivanst a 
branched form, in which each ostium leads into a 
tube ending blindly in the middle of the branch The 
other three species procut ed in the expedition were 
formerly known viz C nigresccns Lankester 
C den^UK Andeisson (which the author considcis to 
b£ a vanctv of the next) and C hodgsom, Ridewood 
Thereafter a discussion on the Demothecia occurs, the 
sp<rus being cxtrcmrly difficult to distinguish either by 
ccenoccium or zootds, and it is possible that future 
observers may reduce the number of species, since the 
variations of both ccenoecium and znoids in a single 
spf Ties are considerable 

No new kaiure is given in connection with npro 
diiction and development further than that the author 
thinks there is no ctitnn relaticn between the numlxr 
of arms and the sex, as \ndcrsson did and that m 
C hodgsom the short stalk of the egg spreads o\er 
the egg-shell Males, females and m rmaphroditcs 
lie found in t hodgsoni ( ai quotas C mgreseens 
( sohdus and C denvu? whilst no malts have vet 
l>een found in ( dodecalophus C levtnsent and 
C graahs In C stbogae and C agglufinani onl> 
miles are known and in C gtlchnsU and C evatut 
both sexes frequent the same colony 

The author makes no allusion to the «y8temabc 
position of Cephalodiscus in rnological classification, 
cr to the homologies of the organs whuh have re- 
ceived the attention of man\ zoologists in connection 
with that classification t)r Masterman’s Archt- 
chordata (Trimetamera) therefore stands as before, 
with Its two classes (i) Hcmichordata (c g Balano- 
glossus) and (2) Diplochordata {e g Phorons, Cephalo- 
discus, and Rhabdopleuia), though not without dubiety 
in certain a8pe,.ts, which even the labours of Spengef, 
Weldon Cori Fowler De Selys - Longthamps, 
1 ankester Harmer Gilchnst, Ridewood, Schepotlefit 
Davidoff, Hill, Gravier, Pixell, and Roule have not 
quite elucidated Much of the dubiety is connected 
with the notochord and the gilUshtt Dr Harmer 
thought that the probosas-vende and “heart/* witti 
the notochord, esscnually agreed with the conditlQn 
in Balanoglossuf, as describe by Mr Bateeon; but 
Dr Masterman, keenly working at Aettnotroeba, 
Tomana, Phoronu, and the young forma of Cegludo. 
discua, held that the primitive types had a dewbte noto- 
chord and his beautiful and accurate drayrings spedk 
for themselves whatever Interpretation may bd put 
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on them Dr Harmer 1 notochord firoboicii vefticle 
and heart are Dr Maatermaa • aubnanra] ^land aub 
nmiral sinus and preoral sac reqiectively, and Master 
man has demonstrated that the subnwal gland of 
Cephalodiacus and the Eicheldarm of Balanoglossus 

S entirely different relationships from tm sur 
ng organs in each case and therefore cannot 
be homolcgous In both Bulanoglo^sui and Actino- 
trocha there is a large subneural unus 1 lie | resenct 
of pleurochord^ in Cephalodisicus f lateral ^roove^ 
in fornana and of pharyngeal pleurochords in 
Rhabdoplcura term nattnf, (as in lomaria) m oral 
gt xyves which Morgan has shown grow outward into 
senal Muches are point<) of interest in connection 
with Dr Masterman s view Besides in Balino 
glossiis there are other chordo d pa ts in addition tc 
the nitoihord of Bateson and Harmer Larval 
F nteropneusta again have a phar>nx with simple 
paired pleurochords teiminiting in lateral grooves It 
hns to be borne in m nd that Davidoff describes the 
ni tochords ind nervou<i svstem in certain Tunicates as 
arising from paired rudiments and the same observe 
tion has been made by Brooks in Salpa In anv 
case as Masterman shows Route s view that Actin 
troche is a trochophore cannot be held since the cavity 
of th litter lb i haemo ele v^hcreas the hsen lelt 
of Actinotrocha is restricted to a small vpaoe between 
the coelomic sacs The whole subject is a complex 
one >et it may be that further research will weld tnese 
diverse views into harmony Meanwhile Masterman s 
opinions have much in their favour 
The memoir concludes with a useful synopsis of the 
speaes of Cephalodiscus and the five plates are excel 
lently drawn and lithographed the map at the end 
showing at a glance the distribution of the various 
species the wimie forming a worthy tnbute to the 
methodical and patient industry of the author who 
along with Dr Harmer of the same great museum 
hits done so much to extend our knowledge of this 
verv remarkable group W C M 


THE ITHACA AGRICVLIURAL LXPLRJ 
MENTAL STATION^ 

AGRILLLTURAL experts visiUng the Lnited 
bt'ites always include the Ithaca Experimental 
StatiMi m their programme if they can possibly 
manage to do so for It is one of the finest and largest 
in that country of large institutions Inadentally 
also It appeals to ill vm read and loved Fenimorc 
Cooper in their youn^ days for it is situated m 
the lake country aiw still pr ese rv es some of the 
waterfalls and woods assoaated with his heroic if 
somewhat mythical warriors 
The reports before us are bulky volumes each of a 
thouvmd or twelve hundred pages they e in keep 
inj^ In point of sue with the v^le institution fhe 
list of tne staff occupies four closely printed pages and 
includes nearly two hundred names The number of 
printed copies of bulletins rqmrts etc sent out 
during one year only was 3 014000 Ibe Sute grant 
was 4|o 000 dollars in 1913 it rose during the war 
to 779401 dollars for the year 1917-18 An English 
man reading these figures and realiang how greatly 
the income of this one institution excels that of rfl 
English agricultural colleges and experimental stauons 
put togetmtf begins to gasp when he finds the acting 
Dean declaring — The greatest single need of the 
ctdlege at the present tqne is more funds for re- 
0Mrch and again In common with other oof- 
Isgee in the University^ the College of Agnculhtttr Is 
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wfenng becaoM of (he Inadequute eelwiee 

members of the stafi* are reodViog ** 

The mvtstigatioiis cover the whega field of agneui 
ture but as no summaries are gtv«i it fa npt 
to find one s way through them 
A large numtw of the bulletins deal with dlsaa^ 
and pesu of farm and garden crops •idevoUng special 
attention to pracncal methods of coping with them 
In thu type of work the American invesugator exeds, 
we have scarcely begun to make provision for field 
work in plant pathology in Great Bntain alt^l^ A 
promising start has b^n made with the more funda 
mental investigations An extended senes of observa- 
tions on the nodule or^^amsm {BactUus fodtctcola) of 
soybean is given in Bull 386 the general result is 
that nodule formation can be considerably decked or 
St mulattd bv th present. r ibsence of ctriain salts 
nd by v ir auons in the amount of so 1 moisture 
Chlorides phosphates calc urn salts and certain 
crgaiic compounds suth as sugars starch oxalic 
lactic and atr c acids increase the am unt of nodule 
f rmation ncreases m moisture content had a notable 
< fifect also On the other hand n trates ammonia 
compounds and sulphates reduce it though they do 
n t k li the organism 

The direct ass milat on of certain carbohydrates by 
green plants is d scussed in Meifio r 9 (1916) ^c- 

charose glucose maltose and fructose are directly 
ibsorbed and utilised by plants (green maiae Canada 
field pea timothv radish vetro etc) moreover 
they produce a characteristic branched root system 
It IS suggested that the absorbed sugar is largely 
util sed in the root itself but 1 ttle migriung to the 
stems and leaves this dimrtiishes the downward 
migrat on of the sugar produced by photosv nthesis 
and leads to mcreasd top growth Certain plants 
such as radishes vetdi and Canada field pea are 
able to utilise lactoM although this sugar has not 
been found in the vegetable kingdom Cunouslv 
enough however galactose is toxic to green plants 
although It IS utilised by various fungi The bearing 
of the results on the old question o( the source of 
carbon for plants is obvious and the author con 
dudes as Laurent did in 1904 that the organic matter 
of soil plays a direct part m the nutrition of green 
plants and in certain orcumstances notably in glass 
house work this part may be very important 
The soil surveys of Oneida Countv (Bull 36a) and 
of Orange County (Bull 351) are typuM of this Idnd 
of work as done m America They form interes&ig 
reading and would be helpful to a young man wish- 
ing to settle on the land but uncertain to which 
part of the country to turn 
Costs of production of farm crops form the subjaat 
of an important investigation (Bull 377 1916) In 
igis and 7913 the average costs of piMuctng oat* 
per acre in New Yorit State were ra^ecHvaly 
a3 dollars and 32*34 dollans per acre f s 4L 18s 
and 4I X3S respectivdy It is interesthfg to campare 
these figures with the Rothamsted data where tbe 
cost IQ 19x3 was 61 sr per acre In both cases one 
of the largest single iteme is labour in New Yofic 
State It was 360 dollars per acre (151 ) at¥Roth%nif 
sted SIS si per acre although the ra^ of washes 
paid in Ndw York was double that in this 
country The New York yidd was 335 boAeJs per 
acre that at Rothamsted 48 bushels 
Bull 33S contains an intcrestmg Study of ftrbte end 
Infertile soil otherwise sittular in charactA’ it was 
found that the former more readllf accumulated ntta^hiM 
than the latter Thh mort ebvtous cause wsa the 
difference in compadiilss fibe epll the fartile 
less co^HMict and having a pimller 
than Ae^Iess fertile bhe A^eaten^^ 
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loit^rta tton «« ituHfe ty H J Omn, but it led to 
«ib re«uR» inoicetiftK thte Weelcttm of present day 
tneOieda. The bacCml numbers fluctuated with the 
ttflbWe-oofftMt, ab at dther oentm Some interest- 
ing iod-nUMiture relaticMShlps are brou^t to U|{ht in 
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THh RAINFALL OF IHL UNITED STATES 

P ROb ROBEKl Dh C WARD of Harvard I ni 
versiU, contributes an article on home Charac 
terfstics of the Rainfall of tht Unittd btates to the 
5 cs««iif/ic Monthly for September Fhe at title ib 
essentially of a popular character, but it it» dealt with 
in a stiKtly scientifit manner and refertnteb to the 
several i^orks from which the inform ition is seketed 
are given throughout, so that i closer ind more minute 
study can be made where thought desirable Mmy 
of the characteristics dealt with are among the most 
important and certunl> the lost intert sting asso 
dated with rainfall Ihere is an endeavour to explain 
the cause of the mcial characteristicb a feature in 
many discussions of the present day It has often been 
said in the past with respect to meteorology that 
there are bncks enough, but that wr now requne 
builders Ihose who have been familiar with metcuo 
logy for the last half century note with satisfaction its 
practical development 

Rikrnng to the annual and monthlv riinfall Prof 
Ward associates the varjing amounts with the tracks 
of ct clones and the general pressure distribution which 
constitute the ram producing conditions Ihc ratio of 
wettest and driest ^enr8 to the mean f 11 is givin for 
the United States genet illj Wh<i« the innual rain 
fall nnges from ^ in to to in the fill m the wettest 
vtars ma> be expected to amount t< about 180 pet 
cent of the average whilst in the driest vcirs the 
total is not hkely to be less than tbout 55 per rent 
of th i\engp Years with precipii ition abo\e the 
mean are less frequent thin years with precipitaUon 
below the mean It is emphasised that it is ilw4%s 
iti8tructi>e to investigate the weather map conditions 
in dll cases of unusuallv WTt or dr\ penods and to 
follow espetiallv the tracks of low pressure systems 
Dealing with periods with or without pncipitation 
the article states that ovir most of the country the 
numbtr of consecutive ram\ davs has been between 
lo and 20 On the north western coast (Western 
Oregon) where the lainfdl is heaw and the rvclonu 
activity IS marked more than 10 days m suicession 
(30 to jo) have been rain> * 

It is said that droughts may occur an\whcn in 
the Lnited States especially where ivcUnic controls 
of precipitation are weak fhero is n distinct relation 
between droughts and forest fires — a pre requisite of 
a forest 6re it a drought 

The Govemm^t irieteorological reports such is the 
Annual Report of thi Chief of the Weather Bureau 
and the Monthly Weather Review give much valuibk 
material with respect to rainfall As a rough and 
re«fy clasmfication of excessive rainfdls mention is 
made of 10 In or more in a month a 50 m or more in 
twenty four hours and i in or more in an hour 
Rafejfnng to secular variation of rainfill it is pointed 
Out tfmt trustworthy conclusions cannot be draw n ^s 
few^ observations go back to and most observa 

tions date from later than 1870 \ period of observa 

tkWiS for fwentv five vears 1887^191 1 foi all listnrts 
W the United States lends no colour to the theorv 
hf a C\de m precipitation ’’and curves for New Fng 
^ Western Gulf and jforth Carolina for 18^9- 
*9ltt-Vehow no approach to uniformity of distnbution 
tnn% or spbee ” For non-lnstrumental evidence a 
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stiKiy has been made of the tings * of trees ki 
Ariaona and California it bring assumed that the 
thickness of the annual layers <3 tree growth gives 
an approximate measure of the annual amount of 
precipitation The fact that the big trees have 
continued to thrive for three thousand years has b«»n 
tiken to indicate a remarkable uniformit} of dimatic 
conditions rather than i senes of oscillations * 

C H 


RhTIRLMhST OF SIR OillhR I ODOh 

O N Januari i the Cit> of Birmingham j^nc expres 
Sion to Its high appreciation of the work of Sir 
Oliver Lodge as Prinu^l of tht Lnmrsiu At a 
meeting in the Council House, at whi h the Lord 
Mivor (\1dermin William (adburv) presided over t 
repr bcntativc gathering of the leadinc citi/ens an 
illumin tt( d addrc*ts was presented to Sir Olivei and 
1 id\ I od^i Fht address which was rc ul bv Su 
Gilbert Barling (\ icc Chnnctllnt of tht Lnivtrsiti) 
w IS as follows lo Sir Oluer Lodgt FRS 
LI D and I id\ I odj,i On tht < vi if \iuf depir 
tun fiom Birmingham w< dtsirt (o expnss to ^ou 
our deep sense of loss our sine rt appreci ition of 
\ouT gnat servues Jind “lur w irmebt wibhis for \oit 
happimss and willbein^ in \oui new home 1( you 
Sir Oliver we owi mu h is i | hvsicist \our dis 
(inciion has iddiil lustre to lui city \s acad mu 
It ider you havi si irted oui Lnivcrsitv on its ctretr 
with Itfu ideils Acu hu done muth to form 
public opinion is t) the meaning of tiut education in 
ill Its forms ind among all dissts ind \(Ur cthit il 
Uachinf, his tvei hen directed tiwirds social 
ini liorntion You mav bt s itisfi d that vour labours 
of nt irl\ twtntv vcirs hivt left a deep and lasting 
mark on the communitv whith vou hav< so long 
idomed To both of \ou w< wish j^ood bvc with th 
deepest ngret and our most I indlv fit lings atcom 
pinv \ou 

Sr CillHt added ihil it \ is the ntentun of the 
subsiiibeis t< pt4sent also mon sulst nlfd eviden i 
of their kind feelings n the form of i motor lar md 
i jewel foi I adv I I! reminded hm auduntt 

of the greitncss of tl l isl whuh Mr loscph C h im 
bcrlain hid set lifou th< first Priniipal of the I ni 
virsitv and he boit tluqucnt t stnionv to th admir 
ibl wav in vvhi h Sir Oliver hid realist 1 the idtaU 
of that stitesman nd justified his choict 
Sir Oliver Iodide in his rcplv tmph isiscd the dtht 
whuh the titv owed to those public spirited men who 
had {;on< before H< hoped tht rit\ had btiom proud 
of the Univcrsitv which it hid biouj ht into I in It 
t(oi i little tirm Iw ivs ti know whit n instil lion 
w IS worth hut the I nivtrsitv w is iht ir vvn of the 
tilv He rchrreil to th difficulties und r whuh the 
I niversitv had labter d through latk of funds but he 
bilifVid that a Utter div was dawning The State 
and th( citv were cooperating to a greater extent 
thin before On of the fiist uses U proposed to 
make of bis freedom was to visit Nmerua He had 
often been ask«d to go but hH mver before been 
free to do so 


THh ( HIPPA il t Ql 1 h VSTOiV if] DRO* 
rrhCTRJC DivnoPMiNT scheme 

A mong tu whole of the world s sources Of 
watet power the Niagara I alls stand in a posi 
tion of unique importance Not only U the gross 
capicitv of 5000,000 hp i magnificent Industrial 
asset of untivalkd proportions, but the actual develop- 
ment of the halU at the present tunq ttts enable 
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th« Hydro-Electnc Power CommiMion of Ontario to 
create the IfiWvt cyateni of electric tranemtutiofi in 
the world There are altogether ten plants belonging 
to the conunifftton in vanoui parts of the province 
aggregating a48 000 h p and supplying nearly soo 
munidpahdes to which Niagara contributes the 
supply for 1x8 The transmission lines coxnpnie 
455 miles of 110 000 voltage, double circuit and 
aioo miles of low tension Such has been the achieve 
ment of the commission up to the end of last year 

There is now in hand n most important extension 
of this remarkable system The Chtppawa 
Queenston project is it is d signaled will within 
a few >ears time increase the serviceable capacit> 
b\ from 300 000 h p to 300 000 h p and ultmiately 
by I 000 000 h p 1 he first instalment of the wort 
IS expected to be uadv bv the spring of 1931 at an 
estimated cost of s oo< ooof \K t gather the folio wini; 
interesting p irtic ulars of the pr^ect from a recent 
senes of articles in the Fngtneer — 

Instead of the relatively small head (between 135 ft 
an 1 164 ft ) of the ac tual Falls it is propose to 
utilise nearly the full differenie in lex cl imounting 
tc ft between the surfaces of Lakes Pne anl 
Ontario In orler to effe t this a canal nine miles 
in length will be excavated so as to connect the Wei 
1 nd Rixsr with the Niagara River at Queenston anl 
the Welland River itself will be widened and de poned 
for 4^ miUs from ts mouth The chinnel thus formed 
will deliver water to 4 powerhouse below the Tails 
under \ he id of 30^ ft xvhich will en bl 30 h p 
to be dexrcic ped for each cusec < f flow instead of the 
14 h p per cuser which is ill that is avail ible from 
the cxistinj;, installation The mean velocitx of flow 
will be 2 ft pei sec in the Welland River and 6 ft 
to 7 ft per sec in the canal resulting in a discharge 
of 10 000 cusecs It low water level 

The canal route lies mainly in the solid rock of the 
Niagir Limestone formation with the remainder 
(ri miles) in earth and loose matenal In rock the 
cross section will be rectangular 48 ft m width in 
earth it will be prismatic with a bottom width of 
70 ft and b\ 6 t slopes of 1 in i| pitched with stone 
hcing 

\t the delivery end of the canal a forebav will be 
formed in solid rock 1000 ft long widening to 300 ft 
at the extremity Penstocks oi nveted steel plates 
14 ft in di imeter ind about 4^0 ft in length w II 
extend down to the powerhouse at the foot of the 
river bank 

TIh initial generating plant will consist of 4 to 
6 units of 40 000 h p each On each turbine shaft 
there will be a 3 ohasc 35 cjcle la ooo-volt ntemal 
revolving field generator of 43900 kxlox olt amperes at 
a oower factor of 85 per cent 

Brvsson Clnntngham 


THF ORiTANIi>ATION OF CHEMICAL 
INDUSTRIES 

the meeting of the 1 ondon Section of the 
Society of Chemical Industry held at Burlington 
House on Monday January c two interesting papers 
were read by Mr E V Evans and Dr G S Wal 
pole on the present position of the chemical industry 
of Germany Ihe authors of these papers were 
deputed to visit a number of important chemical fac 
tories in the Rhine Valley in the early part of list 
year They are well known chemists with consider- 
>able expfnence of chemical plant on a targe scale 
The uiformation which they were able to disdose was 
valuable and suMestive Mr Evans and Dr Watpde 
diys^bad the German chemical factones as being 
mbinUnied th a state of per fecti on but paralysed at 
the mciUMait through lade of labour and raw matierlols 


They contrasted the huM and wafl-ataSed factortee in 
Germany with the smaller equipmcnta in thxs country* 
and dealt m particular with toe manufacture of dye- 
stuffs an^t xatermediate products which has 
developed m this country since the outbreak of war 

Dunng the war the demand of the country for 
raw matenals for war purposes was ^ great as to 
make It impossible to cnganise this new Industrv on 
a scale adec^tc to compete with the German chemical 
industry jlie authors of the papers were satisfied 
that the abihty and knowlei^e of British chemists 
were at least equal to Chose ot their German compete 
tora but they directed attention to the fact that it was 
not possible in the long run for a number of firms 
m tnis countr> each producing a limited number of 
productb in comparativ ly small quantities to com- 
pett successfully with the huge German factones all 
amalgamated into one organisation and capable of 
turning out in a relatively small number of places 
the huge ouantities of dves required by the wocid 

lo enable this country to retain the trade in dye 
stuffs and intermediates which were now being manu 
factured here and to enable it to do a certain amount 
of export trade in these commodities there must be 
an organisation comparable with that of German v» 
and time would be required to build up such an 
organisation Me mwhile some protection against the 
importation of German dxestuns and intermediate 
pr^ucts was necessary and the trade c mid not 
flounsh until some of the existing Government restnc 
tions were remeved 

The action of the Government in licensing the tm 
portations of German dyestuffs was a useful measure 
and had been of great value ft is to be hoped that 
these iniportint papers will stimulate the chemical 
trade of this country and the Government Depart 
nnnts concerned to study the better organisation of 
I hcmical ndustries here and to put forward some care 
fulh considered scheme 


GEOIOGY AT THL BRITISH 
ASSOCIAJION 

T he break in the continuity of sectional proceed 
mgs due to war conditions had to a. great 
extent prevented those interest^ in geology through 
out the country from keeping in touch with one 
another and full adv mtage was ta1 en of tht oppor 
tunitv for reunion offered liy the Bournemouth meet 
ne Although trranged at short notice the standard 
>T former years was well maintained in the com 
munii itions presented and every moment of the week 
was full of interest 

The district has long been famous for its geological 
features and consequently much interest has been 
taken locally m this branch of science As a result 
the papers by Dr W T Ord on the Tertiary rocks 
of tne Hampshire basin and the erosion of Bourne- 
mouth Bay coupled with Mr H Burv a contnbution 
On the history ot the Chines gave nae to considerable 
discussion Important records of the rate of manne 
erosion at the present time and in recent veart were 
contributed by ma^ of those taking part ir^the dis 
cussion and the Borough Fngineer s measumneots 
taken a short time ago were coiyfirtned hy coHateral 
evxdenoa 

Mr Reginald Smith’s paper on the PostTerUarV 
geology of the area round Bournemouth with special 
reference to the worked flints <^llected froc% many of 
the beds was introductory to a |olnt discu^on with 
Section H and produg^ a very animated controversy 
An sdmicable exMbttVif such flint implements was 
arranged Mecujily for thia meetinii by Mr Scott* and 
added^polnt to many ol tbs remarks 
A second Joint meeting* namety.vwtth Section 1> 
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( 7 «olbf{y)t ^ subjects of less local interest, stimulated 
ttMi most important discussions held dunnj^ the pro- 
oeedinffs of the Section Mr C lau Regan initiated 
one 01 these on the past historv of continents as 
indicated by the distribution of fresh water fishes , and 
Mr D M S Watson, a stcond on pa 1 aK)ntolog\ and 
the evolution theory Mr Watson submitted that the 
data of palmontology cannot suggest the mechanism 
of evolution in the way that f*xptirimcntat biology md 
genetics can, but any evolution ir\ ^heme must be 
consistent with these palaeontological facts I he fossil 
record shows that intermediite groups rireh occur 
between two types, that innovitions m in\ form 
once initiated, tend to persist, and thit innoxations 
only arise from the more primitive mc.mb<*rs of 1 
stock, I e from those which h ive retained their cvolii 
tionary plasticity 

fhe suggestion offered from the paloKintologu il 
argument Is that evolution is due to the oper ition of 
a variety of non-correlated factors, ind th it the initi 1 
tion of a great group may be brought about b\ i sc t 
of nearly contempoianeouii ^ illations 

Most of the speakers who follow fd commented on 
conditions seen in the groups th(\ wen s|Hciall\ 
interested in and cases of convergence divcr,,entc 
homoplasy, rejuvenation and oxtinriion wc r in 
htanc^ from the biologicdl ind p il contologic U 
recordb, all of which had to be tikcn info constdcia 
tion in formulating an^ sehcmt of evoluticn \s 
showing the difhcultits to be overcome the c isf of 
the great auk was mentioned Here j well known 
bird had become extinct yet no reason could U 
assigned save by postulating thit \ ricial senihtv 
had set in, with a consequent loss of phsticitv Ih 
difficulties confronting the explanation of ovtinction 
in former ages were conespondinglv grtatti in thit 
we could not know accurately the conditions prt \ uhn,^ 
at those times 

The consensus of opinion was, however that a re 
statement of the palseontological record m the light t f 
present biological expenmcntal results h^d lH.(omr 
necessary and the hope was expressed that this dis 
cussion might stimulate some such worl 

Iwo exceedingly valuable contributions on isprits 
of gMlogical research in our Colonies win prt voted 
bv Dr Miller on the pre C ambn in rtx ks of C ntral 
Canada and bj Mr A F Kitson on the disi<.\et\ 
of diamonds in the Gold Coist Iht former piper 
records a reasoned attempt to place the tonelitwn 
of the pre Cambrian rocks of C an id i on i sound 
basis This is very import mt in view of tht f ict that 
many minerals of economic value are assocuUd with 
that senes Ibe author directed attention to cert tin 
points where he had altered former correlitions of 
these rocks, and especiallv to the discarding of the 
term * Huronian ** reason justifying the changed 
nomenclature is that I ogan s name Huronnn 
included twq senes of rockb ind later wnters 
have applied it somctintes to one set and somt times 
to the other, thus leading to confusion New names 
have, therefore, been adopted for each set 

Mr Kit 8 on*s discovery of diamonds in the Gold 
Coast was made so recently that no estimate can bt 
made of its ultimate importance UnfortunateU the 
pi^>er was read at the end of the sectional proceedings 
and th«re was not sufficient opportunity for discussion 
of the many intenesting points raised The whdr 
question of the conditions of production of diamond 
in Nature is again opened up bv the fact that no 
important ImsIc igneous rocks, like the kimberlite of 
SouiEh Africa, occur imthe whole surveyed area of 
we fiold Cogst The specimens so far obtained ww 
eidilUted, and all were small, but exploitation of the 
fifmMSttrout gravels mav lead to the discovery of 
mpt and more valuable ^EM^dmen* 
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Other interesting communications on Bntish geology 
wete piestnted by Prof S H Reynolds on the 
Lowei Carboniferous roiks of the Axon section* 
Clifton , bv Dr Ex ans on the correlation of the m trine 
Devonian rocks of North Devon ind Somerset, and 
bx Prof Kendall and Dr Gilligan on types of faults 
in the Coil Meisures 

Two important papers have been left for (onsidera* 
tion until till end though tluv xvtic read at tn eirl) 
part of the proceedings In such an interesting dis- 
trict from 1 geologic 11 point of view it w is ftU that 
thf Section il Excuisions ought to bulk laigelv, and 
consequentlx the gtnoril atringement of the pro- 
lamme xv is correlated with the excursions to bo 
eld during thi meeting Ihe first day t» programme 
ihtrefoit included a tks»eriptinn of the Tcrtiarx rockfc 
of the llimpshire basin bv Dr W f Ord and was 
followed bx an excursion under hts leadership to the 
Houim mouth cliffs where the Lower lertnn rock^ 
xvtri Lxnnmed This oxaminition was continued, 
thr c d ivs ifterwards bx a visit to R irlon and Hordle 
led bx Mr II W Monckton when the I pper Focent 
beds It ng f imous for their m inne fossils w^re 
starched bv minx of the partx with considerable 
sure ess 

Ihe Uctun bx Sn Vubrev Strah in on the geologx 
of the Mcswoi rtxks of the Bouiih mouth area was 
intioductorv to visits to Swanage Lul worth and 
Kimmendge the fust two ltd by the author and the 
1 ist bv Dr J V\ Fvins On these v inous excursions 
the stiuetures which dominate the whole tiend of 
the southern coastline were dcmonstrited as was tiu 
m inner in which the effect of these stiuetures had 
been mcxlificd bx subsequent denudation Several of 
the curious n turil phc'nomcna such is I ulworlh 
Ceve Stair Cov Durdlc Dewr etc f imiliar to most 
geological students through th utixitv of the Com 
mittee for the Colic < tion of Geologual Photographs, 
weie fullx expl lined in the field 

The clissK section at Kimmendge xvis visited on 
the dax following the oflTitnl tcrminition of the moet- 
inj; hut none the less i large partv w is led bx Di 
Fvins along n most intc testing coast section 


F(ONOMICS AT PHh nUITISll 
ASSOC !n ION 

A 1 the nicftiiig of the Hnlish Association held in 
Bournemouth last Septc mber Sir Hugh Bell prt - 
sided oxer Section h (I conomics) ind m his prcsidenti d 
address emphasised the need for increawd production 
holding that hy thus serving the common weal eich 
cm would at the sime time be serving his own best 
mien sts 

Jn the discussion of jiroblcnis of labour and capital 
i piper was read bx the Right Hon I Hulh J ickson 
on The N ilion il Mluncc of Imploxtrs ind Em- 
poxed ConpiriMHi was m ide between the objects 
of the ilhantc and those* of the W hitlex C ommitiees 
While the latter stood for impiovemcnt in the 
rommercial and working conditions in single indus- 
tnes the former was also intended to bring together 
the emplovers and employed in all industries m a par- 
ticular area with the object of improving not only the 
industrial but lUo the housing, educational, and 
recreational conditions of the district 
Problems arising out of the war conditions were 
dealt with from three sides The Hon Sir Charloh 
G Wade approached the Question of pnees from the 
side of Government control, making special reference 
to the expenence of Australia The de<^ of aqcoess 
attained by the method of f»ioe-fixing duru)j( the war 
must not he held, be taken as a guide lor peace con- 
ditions Apart fim complete State cemtroT pf Indus* 
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try the effect of priee-ffxing hftd always been and in 
cvltablv >\ould be the creaUon of a scaerlty of the 
article the price of which was ff xed and moreoveri the 
regulation of the petoe of any one commodity would 
necessitate the application of titnilar control to every 
link in the chain or production of that irticle The only 
wa) to maintain an adequate supply of capital ind 
sufficient production under a system of fixed prices 
was to institute cooi|dete State control of all produc 
tion ind distribution but this was impracticable Hts 
remedv therefore was while refraining from any 
contro of prices to applv publicit> to costs and profits 
h\ meins of profiteering tribunals 

Dr T ( Stamp was also on the ti ick of the pro 
fitcer but rither with the 'um of making up the 
deficit in the nntionit revenue I or this purpose he be- 
lli ved \ substantial incnasi in the miomt and super 
tnxes would result either m i hindrance to the accu 
mul ition of caottal c r in a gre it addition to working 
rHss burdens and wns therefore inadMuable Nor did 
hi ufi^uc fci the lew on cipital wheh w uld fail he 
be leved to bring about distributive justice His solu 
tion of the probtom lav in the taxition of thi profits 
of all businesses in excess not 'if their own pro war 
profits but of a normal rate of int r st on cipitil He 
b 1ii\ d ihu in this way it would Ik possible ti reach 
th s businessi s which thrnu(,h goo i fortune received 
nbnr rm I pr >fits and therefore h^id a h gh capacity 
foi beiring taxat on without illcfftcls to the com 
munit\ 

The limnatinn of the g>1 1 stindard during the war 
destrosed the system under which go d and credit were 
inlercningeabk and wrecked the stibilitv of the 
sssteni of debts based on tht |^)Id unit I ho gold 
fitindarl Mr R G H wtrej maintained must be 
r stored but this must be d>n w th judgment The 
business commun ty w ib hostile to defiat on through 
fear of contraction of trade the sudden re introduc 
tion of the (^old unit and the reduction of the value of 
paper btloi its face value involved an increase in the 
bui den of debts which would bring senous d fficulties 
and the reduction of the- gold value of the monetary 
unit be ow its former nominal v due w is open to the 
iniput III "m th it public fa th had been broken His 
ai gum nt w as that to make poss ble an un van n^ 
^old current^ unit without which the stabil tv of d bts 
was impossible it was neecssarv that the demand for 
gold i urrenen should be kept as stcadv as possible I or 
this purpose international co operation w is requited 
with the object of stabihs ng the gemril level of prices 
as meanuied b\ index numbers and of regulatini^ the 
actual amount of note issue in each countty Such 
international ccMm ration need not be universal the 
inclusion of the nnanciallv strong countries would be 
suffii ent ind this could bo begun so soon as the 
\n(slo \men in xchingi lould bi brought to par 


I NGI\EbRING Al THE BRITISH 
ASSOCIATION 

A l none of the meetings of the British Association 
in recent years haA such large numbers been 
attracted to the Section os at Bourne 

mouth dunnf, the m in September I ist Not onh 
was the Ml in which the meetings were held uncom 
fortiblv crowded almost throughcMli the whole of the 
proceedings but on the last day many members were 
unabk to gain adnutsion This was probably duo to 
the fact that many of the papers were of a popular 
and descnphve nature, and dealt with matters of 
great intxrest in connectioA with fiw war The 
smtivirs to 4dl cases were ieadmg authonbes who 
had been ^psidnly responsible for the devek^Mnent of 
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the imedal branshes 'With which Adt upper s dMlit 
The British AasoMttoA, bdng Ibr the furpose of the 
advaasMMiU of tmtooe arnoog the ganwd d poUk, 
ritoidd aoeourage this type el paper radicr than the 
highly epeaaHsed toehnieal type wnidi is hetter euited 
for tne vancnis learned and tmnical societies 

Prof Petavd^ presidential add^rcse wa# foUowed by 
the report of the Committee on Ccanplex Stnsss Th» 
r^Mxrt embodied six important papers by members ^ 
tm committee, viz the strong of tubular struts, 
stresses in aeroplane wing frameworks, the s04p 
film method of stress estimation, eccentric loading, 
effect of low*frequency alternations of tensile strength , 
and the strain energy function and the elastic limit 
A 8ummar\ of the work waa given b\ Prof Cciker 
ind Dr ttaigh 

Of the three papers read on the Wedncsda> the 
fip»t was An Account of the Bntish fankb Used 
in the ar by Sir h H Tennvson-d Lvneourt. 
the Director of Naval C onstruction who traceci 
the history of these ckviccs from the war chariots of 
the ancients through the one horse power one man 

tank of the BatUo of Hastings vis the knight in 
armour down to the highly developed vehicle ^bich 
proved such a valuable ally to our infantry during 
the great war The author dealt frankly with the 
thorny questions concerning the development of the 
Tanks from the t me that thev were first proposed 
to Mr Churchill until thev appeared on the Semune 
in September iqi6 The various tvpes were ex 
plained and iht rcaaons given for the successive 
mcxlificatiqns 

Prof Inglis read a paper on portable military 
bndges describing in detail the type of bndge with 
whldi his name is assoaated and which proved so 
valuable in the final advance of our armies on the 
Western front In connection with this paper a 
demonstration was given at the Christchurch ondging 
centre on the satne Wednci»da\ afternoon when Inglis 
bndges of various types wert constructed and used to 
convec 1 inks across the river The final paper on that 
day was by Mr R T Walker entitled The Develop 
ment of Geared Turbines for the Propulsion of 
Ships in which the great advantages obtained by 
the substitution of turbines for reciprocating en^nes 
were clearly shown 

Thursday morning (September ii> was devoted to 
aeronautics and ^ened wnth a pAper on airships 
by Wing-Comdr Cave Browne Cave who discuss^ 
the questions of ngid and non ngid types fabric 
materials gases fire nsk etc Mr Bairstow of the 
National Physical I aboratorv traced the progress of 
the scientific development of aviation dunng the war 
and explained the various Instruments d^sed for 
ths investigation of the stresses on the aeroplane 
structure during various evolutions and also of the 
inherent stability of aeroplanes when uncontrolled by 
the pilot It would app^r that although the factor 
of safety IS ample for normal flight it is reduced 4o 
a very small margin by unskilful handling in the ain 
and no aerotdane has vet been devised which could 
not be crumpled in the air by suitable mishandling 
Col lirard dealt with the problem of the reddbHon 
of engme performance at a great height to a standard 
pressure denstn and temperature *at profdht this 
reduction involves a great deal of uncertatntv Prof 
Br\ttn gave a summary of investigations 'which he 
has camfd out on the sound emitM by but screws 
when running with tip speeds excMing the vBdcity 
of iqund Under such conditions thg^sounds emfttod 
at vmimn parts of the refolutioa fdadh die ear slnnil^ 
taneoui^ and gWe rlsS^ unpleamm sensMfom 
Capt Kollestoo^est read an Interdltliig papar hii 
tpe ap^cadon of afr^krakes fo fSfopIiMiss , so ga tOf 




NAIURE 


1920] 


4»t 


4 MUe thifii to tii^co steep tendKigs and short runs 
VMS aVgt^tmg tn a restricted space 

Tile tnarning of Fnday {September 12) wak devoted 
to ^eetrtoal papers and opened with a paper by 
Capt J Robinson on directive wireless telegraphy 
as applied to aircraft, in which, after explaining the 
pnttaples involved, he described the various improve 
ments developed mainly bv himself dunitg the war 
This will undoubtedly And an extensive application 
not only for aenal, but also for marine navigation 
Prof ForteMcue explained the application of the three 
electrode thermionic valve is i gemntor of h 
frequency tltemating current and desenbed with the 
aid of numerous iantem-slides the variouh arringis 
ments adopted by the Navy embodying this device 
for ^ purposes of radio telegraphy and telephony 
Dr Eedes followed witp two papers describing ^ipccial 
arrangements of three electrode valves one being an 
improvement on the ordinary method of connection 
as explained in the previous paper ind the other a 
relay device whereby 1 knap of the finger and thumb 
several feet from a telephone receiver is cau<;ed to 
upset the stabilltv of the device and operate 1 relay 
A paoer on the ignition of gises bv not wires was 
read l>> Dr Fhomton who reported britfly on some 
unexpected results obtained and indicated the lines 
along which the orobable exphnatnn might be 
found 

The final day opened with a p'tpcr by Comdr 
Gv^nne on submarine mining our ore war mining 
poll^ was referred to and compared with that of 
other countries as was also our position at the out- 
break of war The author discussed the develop- 
ment of the various tyoes of mines during the war 
in 80 far as was permissible This was very aptlv 
followed by a paoer on the paravane or otter which 
was devisM bv Comdr Burney and proved a very 
effective weapon against both mines and submarines 
Mr R F McKay the author of the paper also 
showed a number of kinematograph films illustrating 
the vanous stages in their manufacture and appltca 
tjon Prof Tlwnton read a very interesting and 
suggestive paper on the relation between the thermal 
coMuctivity and the veloaty of sound in insulating 
materials The meebngs concluded with a short note 
bv Prof Bryan on the improvement of the efficiency 
of radiators in the heating of rooms 


ANTHROPOLOGY AT IHE BRITISH 
ASSOCIATION 


I N Section H (Anthropology) which met under 
presidency of Prof Arthur Keith communi 


(he 

^ w. commumn 

tions were fewer in number than usual as one nfter- 
itoon 1 session was given up to an excursion to tin 
ptuaeum at Dorchester In quality bowevcTt the\ 
were quite up to the average The meetings were 
well attended and as a ruk *1 high level of dis» 
cusAon was maintained 

Several papers dealt with physical anthropolog\ and 
quatttons raiatuut to racial distribution Prof F G 
Parsons, in his paper on Ranal Characters of the 
Modem Bnton raised the question of the rclntiw 
ivhje and practicabihtv in use of the sarious methods 
hf eMtmating race In discussing the value of the 
trpnlftl index be insisted on the contrast between the 
ivi^l German population and that of the Britim 
IideSa the modem Bnton hod on the averap, the 
knrMt^otal InAa in Eure^ while a methodi^ 
‘ iadon of German* pnsonert of war had revealed 
JO &hIeewi({-Holstein 

4>lM«doa The G^mis tn aseociation with 
p,A45«rm«mc vlawa, Iwd refuted to ei^lect or 
ifh ^ eiddeoee ^wed the facta 
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Prof H J Fleure m a comparison of an artcimi: 

and a surviving npe of man recorded the survival 
m remote parts of NVales of 1 pnmitive type which, 
in common with those found m similar nests tn 
Europe and North Afnca resembled in many ways 
pro-Neohthic t\pes such as thit of Combe Cipelfe 
I his hpe It was suggested mny have contributed to 
a constderible degree towards the e\olution of the 
McditerranL in ma the Nordic typtk Mr I H 
DudUv Buxtin submitted tlu. results of measure- 
nitnU both of the Ii\ing and (f incicnt skulls made 
in Cvpius Both senes of meisuiements show^ a 
common differentiation into two distinct t\pes 
An impcrtint communication on the Finnic 
problem bv Mr H Peal e dtnlt with the origin and 
reHtion of ih* Nordic ind M ngoloid tk ments m the 
rmnii population m (ht light of a ftesh exnmination 
of the irchTeolof^irsl evidence I he hrst wive of 
ihew MongoJoiil ptople would appeir to Inve arrived 
m the Baltic ref^un on th ntrt it if the Icc Shfit, 
Uwirds the close of (ht Ncohthii gc thty were 
driven northward by the amMl of tht Nordic piople 
in Scania nnd West Gothhnl In the middle tf tb© 
Bronze n^i further Mon|;oloid p< plis were occupy 
inj^ the m'lrf.mh of the 1 innikh laiccs Ihc present 
Nordic element in the popular on was traceable to 
an immi|;^ration of Nordic people from Sweden which 
took pi lie about a d 1000 

Miss M \ Czaplicka discussed the relation of 
h storv and ethnology with special reftnnee to North 
Centril Asia The present cl issification for Fastem 
Europe afid North and Central \sia was histoncal 
rather than ethnological and an uncritical adoption 
of the history of the Jinghis Khan period had ltd to 
the use of siArh terms as Mongohe type althou^ 
sut h an 01 igin il type d d not exist in the sense in 
which there was a Tungusic or a Turkic t)npe 
In prehistoric archieolog) a communication bv Dr 
R R Marett desenbed recent excavations in jersty 
on the site of la Cotte de St Brcladc and also in 
a recently discovered cave on the north coast of the 
island In the latter shdls of vinous species in 
eluding Astrahum tugotutn which is at present con- 
fined to southern waters and pieces of antler which 
Dr Andrews is disposed to bring into close relation 
with Pliocene deer from Auvergne have been found 
tn hard breccia assoaated with small stalactites of 
unique occurrence in th< island A communication 
from Mr T W M de Gu^nn described a sculptured 
human fi^re recently discovered on the dolmen of 
D^hus Guernsey There is evidence that the wor 
ship of the divinity represented existed for 1 verv long 
period m the island extending probably from the 
1 nolithic until well into the Iron agt In a jomt 
melting with Section C (Geology) Dr Reginald Smith 
o^^ened t discussion on the ago of the fiint implements 
of the Bournemouth district 
In Mediterranean arch^ologj Prof J L Mvres 
desciiUd excavations on sites in Cyprus in 1^13^ 
among them being the necropolis at Lapathos on the 
north coast in wmich a sequence of tombs was ob* 
Uined covenng the early and middle’* periods 
of the Broniie age The date marks showed thgt 
the middk ’ period began not earlier than tm 
twelfth dv nasty of Egypt Mr Stanley Cassoti ithhr 
summarised the results of discoveries (mostly in 
Macedonia) made in the Balkans dunng the war It 
IS interesting to note that the evidence thus obtained 
goes to show that the eativ culture of Macedonia 
pertains to the north rather than to tha south 
A number of papers dealt with prteMve rdiglhus 
cults, amongst them being a detailed mdv of the 
death ntual of Eddvstone Island of the Solomons 
by Mr A M Hocart, synd wn exdndBatlM of the 
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mother-cuUf of India ^ Dr. W. Crooke. Mr. Peake't 
communication on ''£(antiago; The Evolution of a 
Patron Saint** dealt with the survival of a menhir 
cult In Che Ibenan peninsula and its association and 
confusion with the cult of St. James. 

In a joint meeting with the Psychology tub-section« 
Prof. Carveth Read read a paper on ** Magic and 
Science/’ and the Rev, H. J. l). A&tley a paper on 
the relation of primitive art and m^ic 

Papers of a general ethnographic character were 
few in number. Mr, F. J, Richards's paper on the 
Badaga clans of Southern India was a valuable and 
comprehensive siud>, which included a detailed 
account of an interesting and important harvest fes- 
tival. Mr. E. W. Pearson Chinimy in his paper on 
“ Stonework and Goldfields in New Guinea ” 
dei.cribcd a number of stone objectSi including pestles 
and mortars, which showed that the country wai» 
vwited at some time, presumably in search of gold, 
b\ a stone-uiing people, differing in many respects 
from the present inhahiunts. In n second paper 
Mr. Chinnerv described ihe people of the hilly 
country of the intehor, and maintained that there 
was in these regionik an extensive Negrito element 
^imilar to the MafiUu described by Wtluamson. 

An afternoon session was devoted to a visit to the 
Dorchester Museum, where the party was hospitablv 
entertained bv the Curator and Mrs. Aclnnd A visit 
was olwi paid to the Maumbury Rings, the 

results of the excavations were explained Mr. 
( ' Prideaux. 


WiiriK/).S FON MH)!C\L DlSi OlhHV.^ 

i. Oku MI IONS Medical discovery nu\ here be 
defined .is being * (i) The usiertainment of new 
facts or ihcoretnh bearing on the human l>ody in 
health, and the nature, prevention, cure, or mitign- 
tion of injuileg and dfvMses of human beings 
(3) The invention of new methcxls or instruments for 
the improvemoni of sanitarv, nuHlical, and surgical 
practice, or of scientific and pathological work 

11 RVASONS lOR khWAKDlXO MhDK \l Disc OVKKY, 
— Those arc • (i) To encourage medical investigation. 
(2) To disch.irge u moral obng/ition mcuired b\ the 
public for its use of private effort. 

III. Vawous PosbiBLH Types or Rbwards. 
(i) Titles and honours given bv the State, bv universi- 
ties* and by other public bodies (2) Prizes and medalt. 

Patents. (4) Promotions and appointments. 
5) pecuniary awards by the State. 

IV. Gbnkkal Principihs of AssBbsMRNT.— It will 
pmbablv be agreed that in the interests of the public 
all medical discoveries should, if possible, receive some 
kind of acknowledtfimmt or recompense. But in view 
of the very variable conditions* nature, and effects of 
particular investigations, it will often be difficult to 
assess the kind or recompense most suitable for each. 

In the first place, a distinction should be drawn 
between rom^ettsatton and reward* By compensation 
Is meant an act of justice done for the purpe^ of re- 
imbursement of losses; bv reward, an act of grace in 
appreci^on of services rendered. 

The following different cases should next be con- 
tidertd;- 

.A. Discoveries involving pecuniary or other loss to 
an investigator, either by direct monetary sacrifice, or 

1 lupoft prtMiiMd Vy ib« Jobit CosiidiMft of Um Brftlih MidicBl Amo- 
eb* a^'Sdm OttflS oq ior uSttot] Dtwovvrr. 
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by expenditure of thne, or by diminution of prpfel# 
sronol practice, without corresponding pecuniary gains. 
A great example is that of Edward Jenner, wto occu* 
pM himself so closely with the Inwest^don of vac- 
cination against smaApox that be lost most of his 
medical practice, and also considerable Auns in ex- 
penses. The plea for compensation in such cases Is 
unanxweiable ; and in tfioa and 1807 Parliament fully 
acknowledged its Obligations under this head by giving 
Jenner compensation in two sums of io,ood^ and 
zo,ooaf. 

B. Discoveries w bich have increased the professional 
emoluments of the investigator by enhanced practice or 
other means. Such are, frequently, improvements In 
surgical operations or medical treatment, which lead 
to increased practice. Another case is that of serums, 
etc., which may have been pj^ected and put on the 
market. Here' compensation cannot be demanded, 
and pecuniary awards may be generally held to be un- 
necrssar\ On the other hand, honours are often, 
and justly, bestowed upon such work. 

C. Dislxweries W'hich involve neither gain nor loss 
to the mvcfrtigaior. This class includes most of the 
good, and vometimes great, clinical, pathological, and 
sanitarv disco\ cries achieved in the world. Here also 
compepbution can scarcely be demanded, and honours 
are .dreads often given; but pecuntiry awardb should 
bo sometimes bestowed as an art of grace when the 
value of .1 distovciv to the pqbhc (01 to a Govern- 
ment) greatlv exceeds the emoluments of the inveati- 
galor; and this principle should hold even in the tas<; 
of men w^ho wore direr tly paid for undertaking the 
resent rhes which h*tl to their dlscov'eries, especially 
wlien such pavment was (as usual} small and the 
ix^sulting discovery great. 

The following pnrticular cases, which sometimes 
occur, should be s|KclficaUy noted : — (i) Men who have 
refused luirative posts in order to complete their re- 
«»earthe‘5. (2) Men who have refused to protect their 
work for fear of limiting iu application, (j) Men 
who liave carried out investigations for Governments 
for little or no payment on patriotic grounds. 

The following considerations must generally be borne 
m mind . — 

(a) Honours (which arc always much esteemed) are 
usuallv piven as much (or more) for clinical success as 
for medical discoveries, though the latter possess a far 
wider influence and application than do the former. 

(b) When given for clinical work or for discoveries 
under class B, honours often confer distinct pecuniary 
advantages by enhancement of practice, but for dis- 
invcries under classes A and C they have no such 
effect, and cases are on record where thev tend to 
redute emoluments bv unfitting recipients for certain 
posts. 

(c) Most people enter the medical profession (at con- 
siacrable expense) not only from altruistic motives, but 
also to make a living, and it is usually onlyat a later 
period that they take up scientific investigadon— either 
from a sense of duty, or from predilection, or merely 
because a good opportunity offers. When, therefore, 
a man finds that his sdentine work, hqwever sucttssful 
and important it may have been, has actually juelded' 
Mm lew molument than he might hitve obtained frcail 
ordinary dfaiical work, Iw feds naturally (Uecounu^, 
and bis experience prevents young men of ability Som 
following hU example, and therefore tends to dieck 
the prosecution of studies which ^re of the diigbest 
value to humanitv. 

(d) In the publfc inters, then, this committee beM 
to Insist uom the prifiel|Ues ;-^l} That no mqiUcai 
discovery d)ouid be allowed m antaii ,finiincM 'losa 
upon him who has made it (d That (he 

tion or reward vbkh he desefvis ShoiM be %seceeed 
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•s bebitf «quaL to the difTcrenoe betv^een the etnolu- 
meot* wAA be has actually received and those which 
a successful clinician might have received in the same 
time. 

This is obviousl) the principle which \vas accepted 
by PaHiament in the case of Jenner in 1803 and 1807. 

AddUlonal reasons for insisting upon this principle 
are ^t) That few medical discoveries arc patentable. 

S That such discox'eries seldom give good grounds 
• promotion or for administrative appointiiKnts in 
the public services. 

V. PAKneuLAR AssK!»!>MENrb.— Whether a particular 
discovery should receive a large or small assessment 
will depend not only on the considerations given above, 
but also on the following : — 

(1) Width of Appliiatton, Foi example, the work 
of many of the older anatomists, ph) biologists, and 
parasitologists, of Pasteur, and of investigatois of 
Immunity has all et ted moat recent discoveii Di<* 
coveries on widespread dise.ises, Much as the work of 
Lister, of l«averan, and of Koch, are often, though not 
always, more important than those on moie limited 
maladies. 

(2) DtffictUty of the Work Done.— For example, the 
solution of u dilhcult problem requires more studs and 
also more time and tost, and therefore deserves more 
nscompense, than a lucky chance observation 

(3) Immedioie Practtcal UitUiy — V si rung plea for 
btule remuneration can be made on Ix^half of cases of 
this kind, unless they come under clasM D It is 
strange that at present they never receive it, white 
academical recognition ts also often not forthcoming 
for them. 

(4) Scienttfic Imporlanre,^ Discos eries which are 
not of present practical utility may become so at «iny 
moment, and should obviousl) bo included in the 
scheme if they are sound and of wide application 
Medical discoveries made by persons who do not 
themselvob belong to the medical profession should be 
included in all sdiemes of reward. 

Of course, each case muMt be judged on its merits, 
and the assessment wdll not always be eass 
VI. SlATB AW'ARDS lOR Mroical Dimovfrs. 
Honours, prizes, and mod.ils, being bestowed b\ H M 
the King or by public bodies and le.irned sorieties, are 
acts of grace which are generallv given aftir much 
consideration, and the committee docs not purpose to 
consider them. But the subject of pecuniary awards 
lies entirely within its province 
During the last few years the Britibh (loveinment 
has disbursed an annual grant of about On, 000/ , undtr 
the Medical Research Committee, for subsidising 
investigations in progress authorised by the lommittce 
and ewried on by workers selected by it. This grunt 
does not remunerate discoveries already made, but pro- 
ceeds upon the principle of payment for benefits 
already received, deserves close attention, and has been 
recognised iri ottwr countries 
Wo think that both principles are sound, but they 
apply to two different classes of research, and arc, 
IndeM, complefnentAry of each other. Pasment foi 
prospective benefitt is "good business" only when 
some return IS almost certain; and for this reason 
subsiefieed researches must frequently deal with simple 
and atralghtforward questions, admitting of immediate 
ouiorimotital reply. But, as o matter of fart, most 
Of tite greatest mracal discoveries were built upon a 
tnut^i more speculative and uncert-’" — 1 - — 

aehievad by men who neither sought 
'Mks for those investlgatlons—as, for instc^ .. , 
KftciMaiUpister. Jenner,. Simpson, Lister, Koch, 
Bancroft, Mans^u, Bruce. Mackim/ie, and a 
of othetr Who have rw greatly improved medical 
w'hftjpfce. Subtly the State should encourage this class 
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of investigation also, partly because it costa the State 
nothing in so doing, and partly becau3»G it seems to 
achieve the greatest results. And there is only one 
way to cmouiuge it: by paving for discoveries whem 
made. Payment for benefits received is always not 
only *good business," but also a moral obligation. 
There are at piesent hundreds of medical men and 
others m this country who possess the knowledge, the 
brains, and the opportunity for private independent 
discovers without subsidies, but do nut .ittenipt it 
because medical research work does not pay even when 
j brilliantly Muvcessful. Let these men also be brought 
into the fold of reseat ch bv offetitig them reward when 
they succeed 

We therefore suggest that, in addition to assisting 
investigations m prog i ess, it is proper foi the State to 
itinunerale thoM* of its rilwens who have already 
conferred the benefits of medical discover} upon it, just 
ah it is pioper for a patient to pat his doctor. And this 
poluv will be not onis an net of jubtav, but ;tUo .tn 
m t of w isdom 

Oui pioposals are m debiil (1) That Parliament 
should f(dlow the precedent of Jenm r bv paving 
tompensaiton when duo for losses ineuricd in achieving 
medual discoveties. (2) Th.it Parliament should pro- 
vide an annual sum, sav of not It ss tlcin 20,000/., for 
life-pt'nsions to be given as rewritds to suth of his 
Majestv’s subjects as haw made worthy medical dis- 
eovciies, such pensions amounting to Ijetween ^1x1/ 
and 1000/ a year 

Such pensions would be ptefirabU to donations in 
Capital, and the sums suggested would bo sufticieni, 
because men of scionct* seek only su< h inde|»eiulencc as 
will enable them to emplov thiir talents in the manner 
thev think best. 

The pioeodute of allotment should be similar to that 
1 used foi the Nobel pii/es, and for the honours and 
medals of learned sock ties that is, full nniticulars of 
the woik of all applicants should be ki pt md con- 
sidered 

Parliament giants large subsidies to soldiers and 
sailors, has appointed .1 (’'ommission to consider 
awards to inventors, and allows patents It should 
not, theitfoie, comolain if the mcditnl profession, 

• which has done so much for the nation during the 
I Will, now asks for some similar consideration 
I (T^is committee is concemtd onlv with medirnl 
I rescMith, but rcrognisos thai similar iwnids should 
hi given to woikers in othci fields) 


' UNIVERSITY AND KDUCATJOWL 
‘ INTELLIGENCE. 

j Birminc.hsm. -At the beginning of the coming term 
Prof R. 11 Yapp wilt take u.- 
I to the late Prof O. S West in the Mason chair ijf 
iKitanv, and Dr. William Cramp will sueceed Prof. 

I (iisbert Kapp m the chair of electrical engineering. 

I London.— The following courses of advanced lecturer 
I in phvbiologv are now commencing —"The Reimlation 
1 of Rwpiratiun " (Guv V Hospital, Borough, S.E.), by 
Dr, M S. Pombrev and Mr, j. H. Rvffel, at 4,3a 
I p.m on Thursdn>s, Januarv 8, i?t nnd 29, and 
I Februars 5. a* i9» and 26; "Ihe Reaction of the 
Blood and \cidosis" (St. Battholomew’s Hospital),. 

' b* Mr J. W Trevan, at 4.30 pm, on Wednesdays^ 
January 28, Ffbruarv a, n, 18, and 2c. and Nfarrh 3, 

, ^ * 7; and " Physlokygicany Batancod Solu- 

tions ** (Physiological' Laboratory of the , University, 
South Kensington, S.W.7), by Mr W. U Svntu^* lit 
5 p.m. on Tuesdays, janmey ay, February 3, lo, 47/ 
and 24, and March 2, 9^ and t6. The latturea arr 
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addretsed to advanced students of the University and 
to others interested In the subject Admission is fnee^ 
without ticket 

Other advanced courses to be delivered are >-Six 
leitures on The ^)stcul Properttes of Soil (Im 
penal College of Science and lechnology) hS Mr 
Bernard A Keen on luesdaw at 430 pm bemnnln^. 
on February 3 and a course on \ General Survey 
of the Globe and its Atmosphere with prattical work j 
{Meteorological Office South Kensington) b) Sir I 
\apHr Shaw on Fndiib t 3 o m dunog* the second 
term beginning on Januirv 23 

Dr D ( ARMAi 1 Jones has been appomitd to 
the chair of ^stematic medicine in the I niversiU -of 
Otago New &a 1 and 

Mins h M G Mickifthwaii has been appointed 
principal of the Horticultural Collecc Sw inh> Miss 
Sliiklcthwaft holds the d plomu cn tht college ind 
wns i Beit research felloe hhi has lublished 1 
number of papers on her researches upon chemical 
subjecN 

In connection with the I ondon Countv Councils 
kcturcF for teachers on recint developments in 
science a lecture on \viation will be given b\ 

I ord Montu,u of Beaulieu it King s College Stnnd 
M C 2 on Tuesday Januar> 13 at 6 pm The chair 
will be tiken by MtjorGen Sif Frederitk H S\kes 

liiB C jvtl Service Cc mmissioncrs announce that an 
examination will begin on May 4 next for the purpose 
of filling tin vacancies fc»r assistant examiners in the 
Patent Office The eximination will be confined in 
the main to candidates who have served in his 
Majest) s Forces and will consist of a qualifying 
examinitiin followed bv interview by a selection 
board Ihe subjects of the qualifying examination 
are English comoosition pr^cu writing general 
knowledge and one of the folk wing General 
chenisti^ electricity md magnetism mechanics and 
mcchinisrn The limits of aj^e ire twenU to thirty 
initnl salary isof a tear together with a war bonus 
Copies of the r^ulalions md forms of applicahon 
mas be obtained by writing to the Stcretarv Civil 
Ser\ ice Commission Burlington Gardens London 
W t The hst d iv for m iking applic iticm is 
March 4 

In a pimphlet on college studies published b\ the 
St inford I niversity of ( alifom a Prof H W Stuart 
professor of philosophy in the I niversitv points out 
that the old discussion on the relative merits of literary 
and bcientific studies m the training of a well educated 
man has now become the problem whether citixenship 
in the modern world can be based on the contempjp 
tion criticism and enjoyment of life or whether it 
lequires a capacitv for constructive particioation in 
the activities of life m addition It is remarked that 
while a hterarv tducabon supplies a direct acquaint 
ance with the char ictenstic interests and expenentes 
of life and a scientific education a knowledge of the 
mtaqs and macbinen of hfe neither recognises 
adequately interests which find exoression in the 

famiK amoiigft friends in ol iv or m the responstbili 
tits of dtixenshio Culture ui Prof Stuart s opinion 
expresses a person il capacity for conduct not the 
bedv of knowledge of which the oerson makes use 
It must compnpe both hteran and scientific discipline 
and 8tua\ an4 exocneoce of social saence Hie evi 
dance of culfaire in an individual is the proper fulfil 
tifotn ol his linctlons in the soctetv in which be Hves, 
and «ac^ ago must have its own standard of culture 
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SOCIETIES AND iG^tHtMOSS. 

ArtotoMlw MMy. OeSember 15, i|^id --Fcof A N 
Whitehead in the chair — Dr G E B ft ers Paternal 
and internal relations T^ most important p^ of 
what is meant bv those who say that no relations are 
purely external seems to be the proposition that every 
relational property belongs necessarily to every term 
to which It bdonn m This proposition it false 
the truth being that sorrm only amimg relational prou 
perties belong netessariU to those terms which pottcm 
them To say tha^ the property P belongs oeoessanly 
to the subject S is to say that from the proposition 
with regard to any term A that it has not got P it 
follows that A IS ilumencallv different from a And 
this has been falscU taken to be true of every P and 
every S because It is in fact true that 'from the pro- 
position S is P It foUows that anv term \ which has 
not got P IS sn fact other than S iThe proposition that 
if 6 IB true then the conjunction q is true and 
f false must be false has been compared with the 
proposition that if p is true then g is true and r 
false IS necessarily false In the sense that r fdlloits 
from q From the proposition from p is true It 
follows that q is true and r false is false It does 
nor follow that if p t true then r follcu^ from q 

Qssisgical Soclsty December 17 joiq --Mr G W 
I amplugh president in the chair — Prof S J Shaad 
\ nrt vallcv in Weatem Persia Asman Mountain 
near the oilfields of Maidan 1 Naftun m the Bakhtiari 
country of Western Persia is an inlier of Oligocene 
limestone among the beds of the Fars system 
(Miocene) the litter consisting in the lower part 
of bedded gypsum with intercalated shales and a few 
thin limestones The mountain is a whale back 
formed bv a simple symmetrical anticline plunging at 
both ends The northwestern end olunges rather 
steeply and showa no abnormal structures but at the 
south eastern end the fold has collapsed along its 
length for a distanu* of three miles letting the 
gypsum beds down into 4 trough Sn the limestone 
Ihis trough is bounded bv two main faults hading 
north-eastwards and south westwards respectively 
with an average hade of 20° and marked b\ steep 
escatpments The gypsiferous beds which mice com 
pletelv filled the trough have been partly removed bv 
erosion clearlv revelling the fault walls in the lower 
part of the vaflev 

Manchester 

Lttsnry sad PMsssp l i k al Secisty December i 5 , 1910 
— Sir Henry A Miers president in the chair F 
St r sms y sf The study of nationalities Mthough 
structural peculiarities are very useful for differen- 
tiating non related soecies thev Are of little use for 
the purpose of classifying branches of one species, 
and It IS neoessiry to study then* chesactensflcs 
there are ven marked differences amongst theoharac- 
tonstru of different nationabties 1 e Semitic and 
Slavonic races have wonderful memory gifts, and tbs 
Scandinavians are pre eminently inventive v The 
4 Utbor dealt with the vague words empta^ lit 
defining various characteristics and -with tha# reagents 
which might be emptoyed for revealuig fundanum^ 
chatactenstics of different nationalities — W J P»ny 
ITw historical process The study of the gso^aphlcai 
distnbation of peoples In vanou* stajges of ^ture, 
and of the migrations of Peoples UMM the 

degree of civilisation possessed by any oomnninky 
that has advanosd bewMt the puce huOM sfoge U 
tberesuU direct or InitrscL of 
pagated from some erf^nal git 
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the fbod^mentat art* and crafti ol oivtlitatlon 
wera Invented In one place and that the knowledge 
ot tb$m waa carried to the outlying parts of the earth 
thus producHig the vanout degrees of culture pos- 
aeased hv diiferent cocnmumties The study of archseo- 
logtoal remains supporU this contention If this con 
chinon be atoqited it becomes possible to regard the 
study of human society from a point of view different 
from that commonly adopted. We can examine the 
effects of various social institutions on behaviour 
The hunting tribes the most primitive men of whom 
we have direct knowledge, display i uniform type of 
behaviour thev ire peaceful, truthful, monogamous 
honest, kind to children and animals and thus pre 
sumabt) represent the normal t>pe of human be 
haviour The peopU above them in culture have 
adopted the institutions of civilised peoples to varying 
degrees and their modes of behaviour ippeir to cor 
respond to their historical exoenence The u ide range 
of culture which exists in the world mikes it possible 
to eaamino in detail the effects upon human bttngb 
of various soon! institutions ind thus to oave thi 
wav for the foundation of 1 science of socictv the 
ultimate aim of which will be to determine which 
institutions are fitted to develop men to tbt greatest 
sible extent — Prof h F wetas Grein jadc wtik 
natives of New Zedand 


ance tube furnace Ihe spectrum results from two 
independent emissions one of which is of thermal 
and the other of electnesi origin P Mteels An 
^paratus for rtptdh mixing homo^neous liquids- 
r Muoanl Cyclonic formations of the atmosphere 
— Ph Plajalst Perturbations of the magnetic d^tina- 
tion at the I vons ObservatCHr\ (Saint Genis-Laval) 
during the first and stiond quarters of 191Q — L 
BlartngbsB Floral inomalies observed in n\bnd 
pi ints from / maria vid^afis x I sirtata P Dei* 
comtMB The use of trets in extracting walei from 
the atmosphere 1 Mdtnce from vanous sources of 
the increised d^osit of f^oisturc as dew caused by 
trees — A PtMslla The rile of iron m the blue cosse 
of wines — Mill Lu< icnne DsborM Hermaphroditism 
and scissipinty H Blcrry Inanition temperiture, 
ind gl>reme'i \ Btehsad Ihi action of uuibiine 
ind of strophantine on the salivar\ secretion tnd the 
tmehanibm of this action \ Clsrc and C Psul 
Ihe intigonism of adrenalin ind quinine — C 
Obertetr Jhe b\mbiobis of ints and the citerptllars 
of lycaeni— A Palltot \itural immumti in insects 
Studv of a case of humoral immunity C Nkells, 
\ Cadaod ynd G Blaoc Fxpcnmentil demonstra 
tun i f thi fdZr of flits in the oropagation of trichoma 
(gnnulii conjunctivitisl 

C\p» Towk 



Paris 

Acadsaiy et Sdsacss, December 8 tqiq M I cn 
Guignard tn the chair — \ Laseraa Obituaiy 
notice of Prof R I tome correspond int of the 
Academv of Suenoes — C Moareu c Dafralsse and 
P Robh The stabilisation of icrolein Part 4 

Conmundi hindenng the formation of disicrvi— < 
C Rkbst Injections of gum or of plasma after 
bleeding A cnticism of 1 recent communicUion bv 
M Barthdlemy The inimil must have lost moie 
than 70 per cent of its blood before the injection of 
sidution Of plasma or its survival cannot be regarded 
as decisive —V Orlgaafd G Rival and 1 d Urbala 
Researches on the chlorination of mi thy I lormite and 
methyl chloroformate Details of 1 semi industrial 
method for the preparation of the ultimate chlonni 
tion product, CCl*CO,Cl — M Paul Janet was elected 
a free Academician in succession to the late M 
Landoust — G VaUrs* Regul ir enscmbl s of zero 
measure — M Masasger Flimentarv solution of the 
rectangular plate fixed at the edges carrying a load 
uiufbrmly distributed or concentrated it its centre — 
E BoM Possible causes of the light curve ind the 
pulsation of Cepheua —I Tarazoaa Observation of 
the s^r eclipse of November as iqiq it the astro 
nomkal observatory of the Lniversitv of Valencia 
Spain The first contact w is found to be 8 4 seconds 
earlier than calculated — J OatUaanu Obsenitions 
of the sun mAde at the I yone Obstrvator\ during the 
second quarter of 1919 Observations were made on 
0tgbt>-one daya, and the results summarised in three 
talms riiowtng the number of spots their distribution 
ki latitude, am the distribution of the ficulas in lati 

S de— Ed PsacM Search for a charactensbc equa 
m appboable to atmo*pberic air The equation is of 
ftiet Clausius fomtf 


Ir wjAdb ^ iR a function of tbe temperature only 
eAutaata n. i, <ire determined from expert- 
Igt Witkowafu, -presaures nag^ng from i to 
^ MBtoeaberM and temperaturea from *-i4r ^ to 
A. —dwaliiilr The ongirt of luminoua 
Mttttail by vapoun m an electrical reaiit- 
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Royal Soclaty ot South Africa, October Dr 
IDF Gilchribt preMdent in the chiir — Sir 
Thom is Mate \dditional note on the resolvabilit\ of 
the minors of a compound determinant — J Msir 
Colour and chttnital constitution Part An 

empiiical law of <han(^e of colour The wave lengths 
of th* eibsorplion sptclri of all the halogen 
mes and Tnin> other dcn\ittv(s of phenolphthcitem 
and fluorcsciin cm be calculated from the frrmula 

^ ^i^oofrsw-ooooosrmN 
X 

in which nafiequencv X^wavekn^h m-numbci of 
hilogens etc and N dtomic number of hilogm in 
question Ml thi groups investigated have \ei7 
simihr effects on thi colour a most remarkiblc fact 
J S Thawaoa South Afruan Mcionacta 
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&UBGERY OR DEFORMITIES. 

M$n49r$ of ihe Maimod: Tho AtuUomtcal and 
PhytMogk^ PrineipUs Undorlying th$ Treat- 
wtent of In^urtos to Musclot, Norws, Bones, and 
JomU. By Prof. A. Keith. (Oxford Medical 
PuWcatiofu.) Pp. xii + 33s. (l-ondon: Henry 
Frowde; Hodder and Stoughton, 19^9*) Price 
i6j. net 


P ROF. KEITH'S book i& undoubtedly one of the 
moat interesting and mstructue which have 
yet been written on this important branch of sur- 
gical work. The author treats the subject from an 
entirely new point of view; instead of following 
up each forward step and discussing the influence 
which the various workers in this held had on that 
pre^ess, he ^ves us a of the career of the 

workers who made this advance possible. 

Nothing could be clearer or more concise than 
the way in which Prof. Keith has selected from 
the career of the men who are chiefly responsible 
for this progress the various points of importance 
in making us understand the influence which these 
men had on the progress of the surgery of 
deformities. 

The boc^ enables us to understand how great 
was the handicap under which these pioneers had 
to conduct their studies. It shows us how two 
men such as John Hunter and Hugh Owen 
Thomas, whilst working in widely different fields, 
the one finding most of his data in the dissecting 
room and the other gathering all his observations 
from clinical studies at the bedside, each arrived 
at practically the same conclusions m regard to 
the healing of uounds and the euro of disease 
These are two men who in their practice had 
found that the proper treatment for inflamed or 
Injured bones or soft tissues was not the method 
6f movements and massage which was the popular 
ode In their time, but fixation, which promotes rest 
iht tissues and nPows Nature's reparative 
^dmnges to toome unhindered into action. 

Hunter perhaps better than any other clearly 
defined the relationship betw^n fixation and mas- 
sege in an injured or diseased joint in the principle 
w^ich is enunciated in his book on " Diseased and 
Wounded Joints res pe c ti ng their Motion,” in 
tehich be states that “nothing can promote con- 
tmedun of A joint so much as motion before the 


h removed.'* 

^ subject with vstAA Prof. Keith deals is one 
hto' alwaya hawrested aurgeons, 'And al- 
, tftte yaiurs ^ great advances which 
rn 

^ kapertim btajtch of umrarV. 

toil 


jSL, 

yet no more opportune moment could have been 
selected for the putdicatioo of this workt ^ 

The hundreds^ or rather thousands^ of aoUiers 
and ex-soldiers who are to-day walking about ill 
our cities with deformities of joints, with mal* 
united fractures, or with paralysis of one or more 
limbs are a constant reminder of the importance of 
a clear grasp of the principles for the treatment of 
these injuries 

The great disadvantage under which a medicat 
man labours at the present time is that he can find in 
no library a trustworthy history of the work of those 
who have gone before him m any spe«;jal field. 
The result is that careful and capable workers 
in some special branch of surgery or medicine 
are often found struggling with the soiution of 
a problem which has already been solved, or 
proved by the work of a forerunner to be of little 
importance. 

This is where Prof Keith's book is of such 
gieat value. He forces us to realise the work 
which has been accomplished by the men who were 
the pioneers in the art, and in a few all too short 
chapters follows up that progress through the 
careers of those who followed. 

No part of the book is better conceived than the 
chapters which Prof Keith has devoted to the 
growth <rf bone and the practice of bone grafting- 
Here we follow down through the years the 
gradual increase of knowledge from the ivork of 
Goodsir and Syme to that of Albu and Hey 
Groves. We see how each succeeding investigator 
added m some way to what was known of the 
subject, and built up our present knowledge, 
which IS daily increasing and changing. 

At no time in the history of the subject has 
there been such an immense number of cases on 
which this problem of bone regeneration and bone 
transplantation can be studied, and in many cases 
fractures have occuirred of a bone graft soon after 
its implantation, with a subsequent union of the 
parts of the graft 

The book is intended primarily as a rdsunut of 
the history of the subject, and does not enter into 
a discussion of treatment except in the broadest 
sense of the term, and perhaps its one weak spot 
IS the short discussion on the relative values to be 
placed on different hues of treatment. 

This is seen in the remarks on the relative advpib*' 
tages of the treatment of fractures by sneanw tWf 
plating as compared with Don-operadve tn e t hoi ^ * 
Here Prof- Keith fdlows ertlirely the Ttpos% td % 
commission, and from the purely theoretici^ poipt 
of vlewdeadca that the rbsidts^ the tteameo^ ofi 
fractures by platiog is^superioc to 
by splints, etc., And does mk nmliilo tiM m 
comDArfaiff the work of the best MttboiM KMLllie 
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Btaff of a ho^Hal who aloiie wot(ld perfomi the 
op^tMNi with fa maoy cates’ the work of a 
newly qualihcd houHHturgeon 
In many req)ecta the boi^ Alia a gap m medical 
literature and wtU be of great help not only 
to the general body of medical workera but also 
more particularly to those who are specially en 
gaged in this bne of work 


THC Oil HARDENING INDl STRY 
The HyArogenaUm of Ods Catalysers and Cata 
lysu gnd the Generation of Hydrogen and Oxy 
gen By Carleton EUia Second edition thor 
oughly revised and enlarged Pp zvii + 7^ 
•(London Constable and Co Ltd 1919 ) Price 
36s net 

F AI hardening and hydrogenation are 
the trade terms tor the diemical pna^ess of 
saturatmg liquid oils with hydrogen in presence of 
finely divided nickel These operations which a 
few years igo were conducted with great secrecy 
are now regarded as more or less normal m every 
soap factory and the usual extensive literature has 
grown up to describe thcoi Much of this is natur 
ally diffuse and much again inaccurate so that 
there was ahnple room for an autbontative book 
on the subject This was provided by Carleton 
EUis m 1914. but since its publication the strides 
made m the oil hardening industry have been very 
great making a second edition which endeavours 
to bring the subject up to date and offers sug 
gestlons at future pcMsibilities more than wel 
come 

The book has now swollen to 700 pages and is 
replete with information it is essentially a work 
of reference for the expert and necessarily filled 
with far too much detail to be easily readable by 
chemista m general 

The first edition reviewed in Nature of May 
so 1915 deservedly estsUished a very high repu 
tation for the author whi^ wiB be enhanced by 
the new volume Doubtless this contams the 
inevitwble pnnter s errors and minor inaccuracies 
but wp are less coooemed to seek for these tbao 
te tfaa^ the author for his unselfish labours on 
behalf of his future readers 
Th«pUn followed Is first to discuss, the aediods 
of hyd^ogenatioo in detail bmoh of the plant beitw 
illustrated and full adeount takes of the patent 
iitcratise The next secHon, ocdipying more than 
Ifeo pagesj Is devoted to the teei7 aspects of 
^ subject of the activity of the base metals as 
The vexed queetfeo as to vdtether 
awM or mdMl oxide «i ^ active egenfe 
^dtseussad m sb her Uht t^mna ee 
Sts of ^ jlpretei^ipKte are gyvqe 1 
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length but the Author refreiea herSt *s mseiUltefe 
m the hook from gjtnot the reader feed ae ftv 
which theory ta the more probeUe Tnefe Ibjhows 
an impoftaBt chapter on the enafyticsil Obdsteots 
of faydeogeoated ods ' 

Although first intfoduced for provuliog' herd 
fats for soapmwkmg hydrogenatioo has proved 
eqtially applicable to ediUe ods As fata natur 
dly fetch a higher price aa foodstuffs than as 
soap making m itenals their technical production 
in the edible form has been extensively studied 
Reference is made to other uses and proiiertws of 
hardened oila 

The hardening process has also been ext^ided 
to petroleum where many new problems arise 
wbidi are now described Npt ^y does crude 
petroleum contain unsaturated constituents but 
these are also formed in •lome xjuantity during the 
cracking proceed 

The first stage m any hardening process is the 
production of hydrogen of the necessary purity xnd 
cheapness A variety of methods for making 
hydrogen are in practical operation and still more 
have been suggested so that it is not surprising 
that fully a quarter of the boqk is devoted to the 
description of these In the future the cheap pro 
duction ot hydrogen will play a great part m the 
formation of ammonia from the air and through 
ammonia of nitrates and so influence increased 
soil fertihty 

The fat hardening industry has had more than 
ts share of patent litigation famous cases havii^ 
been fought both in this country and more recently 
m America The report of the English case is 
given substantiaQy as published m the British 
oAcial journal m an appendix whilst the case of 
The Procter and Gamble Co v The Berlin Mills 
Co » repnnted in such detail as to occupy eighty 
p^s E F A 


POLITICAL SCIENCE 

A New Chapter m the Science of Government By 
Benchara Branford Pp xlviii-figo (tendon 
Chatto and Wmdus 1919^) Pnoe net 

T his book is not perhapa hk«iy to becdpie 
popular It ts defective both in shape and m 
atyle nor ta the language of the author f^ frmn 
eoeeotnci^ and even aotbiguity It is pqpifihle t^t 
some muon mny be urged for sudi {dirW k« 
Bntaawrinditn Commonweal or Bntamer 
ndinn nbtjrMtetnifoa U pobti^ m the 
Uttdior peams to take an eppeeW pleaxme But 
t^wsea lOte a naktrmm of expldra 

tietr oO Iha imggh ffinaf* 

fofoi at Iftmff of dmhttudlltelry wtite nM W 
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tjriH^tica} survey of the grind 
hakieB bi-directionet spiral, are disturbu^ and 
nmy be Axbidding', to general readers 

^ttll, Mr Branford takes a clear and strong 
view upon certain poinis which vitally concern the 
tfieory of government Nothing can be better 
than the passage m which he d^nes the guiding 
spirit of the new era (p 143) It is almost too 
into to advocate now the rights of women for 
womanhood has already entered upon its political 
htilitage but he nghtly bases the enfranchisement 
of women upon their interest which is at leist 
equal to men s m the good order of the State 
s8) Mr Branford will c irry the assent of all 
wnse thinkers in proposing to drop the rootediy 
false distinction between manual work ind brim 
work, a distinction which has worked so 
fatally and so long against the humanisation of all 
labour against its higher productivity ind against 
the social solidarity and happiness of mankind 
(p 100) All that he says about 1 abour is worthy 
of aenous regard It is only right too to ex 
press an acknowledgment of the passages (for 
ex'imple on pp 79 and 80) in which he dehnes 
the successive relations between the family and the 
aly, the region the nation the State and 
humanity as a whole 

But when the book is judged in the light of its 
title, as a new chapter m the science of govern 
ment, it cannot be said that Mr Branford s posi 
tive refoi;ms are altogether convincing The most 
or^jinal of them seems to be an inference which he 
draws from the warp and weft as he calls 
them of society > e the get^raphicsl or 
r^onal and the occupational or industrial divi 
bions of mankind He sees clearly that so long 
as mankind la distributed geographicallv into 
countries or nations and into these alone patriot 
ism itsetf must be exposed is it was in Germany 
to the danger of assuming 1 selfish violent and 
aggressive diaracter He finds or hopes to hnd a 
counter balancing force in the vanous occupations 
of mholuod Thus if all Fnglishmen are natur 
aU^imitOd m ^ cause of England the miners or 
th^ tkihvaymen not m England alone but all the 
wortd over, may be united m support of their 
owtt Md tfi s tr y Tharp wdl then be an internationil 
orco aw qpolitan sense balancing the local patriotic 
aaaaa of particular countries This is or was 
iot dM ijbiys before the war the idea of the 1 ibour 
:^t whan the war broke out even the 
S^jmahsta m Germany suffered their vocational or 
AdiflllSit&mtil feehug to be omrged in their patriot^ 
It retmunM,kat least until the scales 
^ to agaiOBt the German 

fbrwahlto a "Grand Coon 

r<»4] 


cil of Humanity whith he conceived as *€ 
world-bicameral lei^islaturs containing aftser the 
mann^ of the Bntish Constitution two ChambeHii 
the Lower being geographical and the Upper 
occupational and it is through this Grand Coun- 
ul that he hopet to attain the sdubon of the pedt 
tical sea'll ind industrial problems which are 
now dislocating the civilised world Upon the 
whole if Mr Branford cannot be said to have 
made i solid contribution to political science he 
has thrown out a good many suggestive ideas 
which may well bear fruit in the political history 
ol the new born age J E C Wflloov 

A\fERI( \N BOOKS ON AGRlCll CIRF 

(1) ProducU7 Agrtculiurt By Prof John H 
Gchrs Pp Mi + 4'^t‘ (New \ork The Mac 
mill in Co London MicmiUin and Co 
Ltd 1917 ) Pnee 5t hd net 

(2) Farm Cof cr te Bv K J T CkUaw 

Pp M + 29^ (New York ihe Macmillan 

Co I ondon Macnullin ind Co Ltd 1917) 
Prte 8 6d net 

(3) Peach groin tng By H P Gould (Ihe 
Rural Science Series ) Pp xxi + 426 + xxxii 
plites (New York The Macmillan Co 
London Macmillan and Co Ltd 19x8 ) 
Price 10s 6d net 

(>) r^ROM the house of the Macmillan Co of 
Jr New York there issues a constant flow 
of good agricultural books and it is gratifying 
to find that the thrie now to hsnd are fully equal 
to some of their predecessors 
The first book by Prof J H Gchrs of the 
Warrensburg State Normal School of Montana, 

IS written for school children of the upper dassea 
who propose to take up farming as the business 
of their life It is frankJ} vocational this is 
not primarily 1 book about igriculture but one 
on Productive Agriculture Unless this 

book helps to increise the svenge yields im 
prove stock m ike for better ind more fruit and 
promote better farm management it will have 
failed of the purpose for which t was wnttwt ‘ 

It may at once be st-itcd that the book deserves 
to ichieve success The subje t matter is very 
interesting the book is full of bits of old country* 
lore th'it alwsys mike a strong appeal to thb 
country child and the countryman, and the 1n> 
formation so far as we can see is sound 
the heading Wheat for instance, the aillhor 
gives a chart showing the production m buffttls 
of the more important wheat couajgn^ of th^ 
world with the percentage thi|t 
to the world a total This hnjbgw 
iPfuutnr the f*ct thnt «di^ 
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tributes 51*4 per cent, of the world's «he«t< — a 
sufficient explanation of the present scarcity. 
North America contributes only 376 per cent. — 
little more than European Russia. A chart is 
then given to show the production in certain of 
the States. North Dakota and Kansas easily 
come first, followed by Nebraska, Minnesota, 
Washington, etc. In yield per acre it is gratify- 
ing to note that Great Britain stands first with 
33 4 bushels, followed by Germany with 30 7, 
France with 301, and the United States with 
15 bushels. The cost of production per bushel 
is stated to be lower in Great Briiain than else- 
where; but to this English farmeis might not 
agree. The low position of the United States is 
not to the author's liking: “Why European 
countries produce larger yields an acre than the 
United States is an important quest on for study. 
Our natural rcMiurces are ordinarily as great as 
those of European countries." 

America .scores, however, in the etficieocy of the 
farm labourers and the use of machinery. The 
portrait of Cyrus H. McCormick, who devised the 
modern reaper and thus revolutionised the growth 
of wheat, (Kcupies a prominent place in the book, 
and much space is rightly devoted to machinery. 
A table is introduced showing how the time re- 
quired of man labour to produce and thresh a 
bushel of wheat has fallen since 183a from si 
hours to 10 minutes only, and the cost of the 
labour has fallen from 17] cents to si cents. 
Maue naturally claims a good deal of attention 
as the most important farm crop in the States 
in respect both of money value and of food value. 


The United States contributes no less than 78 per , 


cent, of the world’s supply; Iowa and Illinois are 
the largest producers, but Indiana, Nebraska, 
Missouri, and Ohio grow large amounts, these 
and Kansas constitute the famous "com belt" of 
the States. Of oats, as of wheat, Europe is the 
chief producer, growing no less than 61 2 per cent, 
of the world's total; but in point of yield Ger- 
many comes first with 574 bushels, follow^ by 
the Upited Kingdom with 447, France with 30, 
and the United States with 39*4 bushels. Later 
chapters deal with animals; the style is equally 
good, and the matter equally interesting ; a brief 
Us^Dfy'of the principal breeds of live stock is 
given, wdtb de^iptions of their ebaraeteristics, 
valpaUe features, and methods of treatment. 


Nekt come sections on the soil, laying special 
strsM on physical properties, then sections on 
fertilisers, and finally clia{Mrs on choosing a farm. 


Akogether the hpok is one of t^e most sue-' 
e^iafql for Ita purpose we have yet seen, and. ere 
ikMjjilk it wHl makk a vivid appeal ''tO‘< 3 di« 
Vinl^ap stu^tt 1^ whom h la written.' ' 
trtsl 


(a) The other two bodes are more spectallaed' 
Mr. Ekbiaw writes about farm concrete, a subject 
of which we ore likely to bear mudi motY in tins' 
country in the future, far the making of concrete 
requires only sand, cement, and gnlve* (or similar 
autetances); it can be moulded to almost any 
shape and adapted to almost any farm buUding 
purpose. The author deals with natural cement, 
made by caldnuig and then pulverising natural 
a^illapeous limestone without preliminary mix- 
ing and grindmg; and Portland cement or arti- 
ficial cement, made by mixing finely ground argil- 
laceous and calcareous materiak m proportions 
approximately of three parts of calcium carbonate 
to one of silica, alumina, and iron oxide, then 
calcining and finely pulverising. Portland 
cement, it is interesting to note, was invented 
by an Englishman, Joseph Aspdin, in 1824, and 
for many years we led the way in its manufacture , 
but now the United States leads, surpassing all 
other countries both in manufacture and in use. 
Several varieties of concrete are made, but the 
constituents are always cement, a fine aggregate 
(usually sand) and a coarse aggregate (usually 
pebbles or broken stones), the purpose of the 
fine material being to save cement by fiUing up 
more closely the pore spaces ; ^ apparatus called 
the voidmeter is described for estimating the 
amount of piure spaces of different materials Re- 
inforced concrete as used for buildings is concrete 
in which steel or other material is embedded to 
increase its strength. It was invented by a 
French gardener, Jean Monier, in 1876, and has 
proved very successful. Its use is still somewhat 
empirical, the underlying principles not bring 
quite understood, but sufficient useful knowledge 
has been gained to reveal its great promise for 
the future. 

Great stress is laid on the fire-resistant pro- 
perties of concrete for building poiposes. The 
building regulations in New York are severe; a 
building to be considered fireproof must with- 
stand when fully loaded a temperature of 1700^ 
for four hours, and then be subjected to a stream 
of water diseWged from a noxsie under 

a pressure of 60 lb. without failure. A number 
of systems of reinforced concrete hav^ suoMS- 
fulfy passed the test. * 

Tlfo rest «f riip book is dm^oted (o the speciri 
ptt^^es far whtefi concrete can be used on the 
(arm. |For building purposes it takes rite pifice 
i^^hetk brick and woodijk Can fik used 
bttUdiogs, postsv enuigeca, fioors, yarris, 'and 
the farmhouse Inllf. The book wV be of giket 
intssebt to oouatry bujlddrs dbd'estato aaMta 

i^ad cbdsplj^W qukldy eeposiMfrf 
(j) Tb^ Wit’ 
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by H- Gould, follows the same lines as 
the tocher special qr<^^ 4 >ooks of the Rural Science 
of which Dn L. H, Bailey is the editor. 
It ia a worthy member of the series. Opening 
with an account of the history and economic post^ 
tioo of the crop, the author proceeds to discuss 
the details of laying out and managing a peach 
orchard, the pests, and other details which the 
intelligent grower ought to know. References 
4re given to bulletins of colleges and agricultural 
e)tp^iment stations, where further information 
can be gained. 


HANDBOOKS OF CHEMISTRY. 

(i) Senior Practical Chemisirv. By H W. Bausor. 
pp. viii + ai7. (London: W. B. Cli\e. Uni- 
versity Tutorial 'Press, Ltd., 1919.) Price 
3*. 6d. 

(s) Volumetric Analysts for Students' of Pharma- 
ceutical and General Chemistry, By Charles H. 
Hampshire. Second edition. Pp. 137 (Lon- 
don; J. and A. Churchill, 1919.) Price 5s. net. 

(3) The Preparation of Substances hnportant in 
Agriculture . A Laboratory Manual of Syn- 
thetic Agricultural Chemistry. Third edition 
By Prof. Charles A. Peters. Pp. vii + Si 
(New York ; John Wiley and .Sons, Inc. ; Lon- 
don: ChajHnan and Hall, Ltd., 1919) Price 
4s. net. 

(4) Sait and the Salt Industry. By Albert F. 
Calvert. (Pitman’s Common Commodities and 
Industries.) Pp. vii + isi. (London: Sir Isaac 
Pitman and Sons, Ltd., n.d.) Price 2s. f>d, net. 

(5} Industrial Chemistry, By Dr. Clerk Ranken. 
(The Pete’s Books.) Pp. 136. (London and 
Edln\)ut;gh : T. C. and E. C. Jack, Ltd. ; 
r. Nelson and Sons, Ltd., 1919.) Price ir. 3<f. 

1) 'T'HESE small books differ from each other 
X p^thaps as widely as it is possible for 
chemical books to differ, except in one 


ive 


to be 
Mr. 


luttep, namely, that each author sei'ms 
HiUy competent to deal with his subject 
Bausor djiiwlaims responsibility for the character 
)f the course' of work given m his “ Senior Prac- 
deal Chemistry,” as it is designed to meet the 
requirements 'of the Smior Cambridge Local 
Bxaminatioo in Practical ChemistiY. We may be 
jrft M as h hmed, but we still think that the qudita- 
^ character of things should be studied before 
kh attempt is made to estimate their quantity. 
To Why thp least of it, it appears strange to us 
ihti^ a. etudent, after, havit^ made preparatioas 
intern experiments some of which demand oon- 
maaipulatitV ottiD, should then be in> 
1' how to bend'and cut glass tubing, and 
quantit^s of materials out of 
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^ bottles by means of a spatula. But we au{^)Ose 

that this is a matter of the syllabus. The final 
section deals with qualitative analysis, but only 
so far as the detection of the acid and the base 
of a single salt. 

I (2) The title of Mr. Hampshii'e’s manual suffi-^ 

I ciently indicates its scope. This author also 
i works to a syllabus, but one that is much more 
j definite and restricted than in the preceding case. 

In order to make the volume more generally 
j useful, the applications ot methods to substances 
that may be of little importance to those who are 
not students of pharmacy are printed in smaller 
type. But the majority of these will be found of 
interest to any earnest student of analytical 
chcmislr\, and those who have to direct their 
I work will find in these small-print evamples an 
I excellent help towards getting out of the ruts that 
I laboratory work ** is so apt to suffer from. 

(3) The three other volumes differ from the first 
two in that the authors are not guided by sylla- 
buses prepared by others. Prof. Peters gives 

i within his few pages of large type a really sur- 
{ prising amount of information. The substances 
I of which the preparation on a laboratory' scale 
' is described are superphosphate, ammonium 
sulphate, four potassium salts, lead nitrate, lead 
arsenate, lime-sulphur (the product of boiling lime 
and sulphur together in water), copper sulphate, 
Paris green, Ebrdeaux mixture, and paraffin oil 
1 emulsions. But the book will prove far more 
interesting than il it consisted merely of these 
practical directions The use and manner of action 
of each substance are referred to, or of each con- 
stituent of a mixture, and the reason for employ- 
ing the mixture rather than the single active sub- 
stance. The last line of the preface informs us 
that “a few simplified spellings have been used.'* 
We have failed entirely to find consistency in 
these simplifications. Ph is replaced by / in 
sulphate^ but not in phosphate. Final e'r are 
sometimes omitted, but by no means always, and 
the same may be said of the e m the final syllable 
ed, Coold, cold, lints, eg, hrot, floc^ ihot, enuf, 
thruj volnm are examples of the simplifications, 
while, on.the other hand, the author uses feldspar, 
although in this country the d has been omitted 
for more than a generation. These peculiarities 
mar the book, for they cannot fail to disfract 
attention from the main subject, A students’ 
manual of chemistry is not the {dace to introduce 
spelltng reforms. 

(4) Mr. Calvert, in his monograph on 
restricts himself almost entirely to the histot^ of 
the Cheshire salt district and its industry. The 
scant treatment of this subject at the hands of 
authors in general is ascribed to the comoaretivelv 
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somH group of mon engaged in tbe industry, and 
tfaoir jealousies of one another and especially of 
outsiders. They have endeavoured to lceq> their 
secrets as well as their profits, llie author says 
that the story is, for the most part, a chronide 
of bitter strokes to maintain a monopoly, even 
at the cost of ruinous losses, and tbe stubborn 
persistence in “obsolete methods.” But the 
chapter on the “latest methods of salt-making” 
leads us to hope that these times are now of little 
more than historic interest. The book is well 
illustrated, showing ancient works from old 
prints, salt-mine interiors, subsidences of land 
consequent on salt mining, and the most modern 
apparatus. 

(5) “Industrial Chemistry” is, of course, a 
much more extensive subject than any of the pre- 
ceding. Though the price of this volume is less 
than half that of any of the others, it is not the 
smallest book, and, bound m a very presentable 
green doth, it shows what is possible in book 
production even in these times. It is difficult to 
see how anyone could have got more inlformation 
into the same space than Dr. Ranken has, or to 
find any section of this wide subject that he has 
passed over, and yet the volume is a true 
“people's book,” and does not leave any ipipres- 
sioa of undue condensation. The first chapter, 
being headed “ Catalysis and Catalysts,” may tend 
to repel the non-technical reader, ^t he has 
only to pass over the title and all will be well. 
The honesty of the author is highly commendable 
when he says that “ there are fashions in 
chemistry as in other lines, and the views con- 
cerning catalysis held to-day may be absolutely 
unfashionable to-morrow." This is true of other 
matters than catalysis. C. J. 


FRESH-WATER BIOLOGY. 

(i) Fresh-water Biology, By Prof. H. B. Ward 
and Prof. G. C. WUpple. With the collabora- 
tion of a Staff of 'Specialists. Pp. ix-f iiii. 
(New York : John Wiley and Sons, Inc. , Lon- 
don : Chapman and Hall, Ltd., 1918.) Price 
385. net 

(a) Aqmaiic Mtcroseopy for Beginners ; or, Common 
Objects from the Ponds and Ditches. By Dr. 
A. C. Stokes. Fourth edition, revised and en-j 
larj^. Pp, ix+334. (New Yorit: John Wiley 
cihaBons, Inc.; London 4 Chapman and Hall, 
1 ^, 1918.) Price los. 6 d. net 
;t;>ROFS. WARD AND WHIPPLE and their 
' twenty-five collaborators have produced a 
illume to whidi stu^Hits may refer for precise 
(nfotiaation upon the organisms met with in fresh 
water in North America. Introductory chapters'’ 
f , 9 p!. afiao, VOL, 104} 
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deal with general biological factors abd shethods 
of collecting. Succeeding ohapters, devoted re- 
spectively to single orders or daseea, give a 
general account (ff the oocurrenoe, a brief descrip- 
tion of the anatomy (including reference to the 
features used in c^sification) and of the life- 
history and biological relations, and, finally, a 
key to the genera, and in several cases also to 
the principal spedes of the group. The Inforsoa- 
tien m the key about any given genus includes 
not only the (fiagnostic characters, hut also in 
most cases an illustration and some reference to 
the frequency, the range, or other data; thus the 
whole information “forms a solid panel and 
appeals promptly and as a whole to the eye and 
mind of the student.” 

Much good work has been' put into this book, 
and especial mention may be made of the excel- 
lent chapters on Turbellaria, Trematodes and 
Cestodes, and free-living Nematodes, the last- 
. named noteworthy for the detailed figures. The 
chapters on Cladc^ra, Copepoda, Ostracoda, and 
Mollufcca are provided with numerous original 
illustrations In the chapter on Rotifers, Prof. 
H. S. Jennings has given a very useful account 
of the biology and structure of these animals, and 
a survey of the families, pointing out the various 
modifications from the Notommatoid type from 
which the author (with Wesenberg-Lund) con- 
siders the other families to have been derived. 

In addition to the notes on habitat given 
throughout the book, here and there are short 
notes on points of special importance connected 
with the distribution. Two of these may be cited 
as examples. Reference is made to ibe finding 
by Prof. Carman, in Septemter, 1916, of large 
numbers of the fresh-water m^usa Craspedacusta 
(Ismnocodtum) sowerbit in a Creek near Frank- 
fort, Kentucky. This medusa, first found in 1880 
in the Victoria Regia tank in the Botanic Gardens 
in Rent’s Park, and afterwards in tanks in 
other gardens in Europe and America, is now 
recorded for the first time from other than arti- 
ficial surroundings. Dr. Ortmann, in a short 
note under MysU rdicta, states that!, so fhr aa 
the North AoMrican stock of dits ^ledes is con- 
cerned, there is no reason to assume that it is a 
marine relief it may be regarded as an Indhigraat 
into the Great Lakes in Glainal rimes. 

This excellent treetise should greatly stimnlate 
the study of the fresh-water fating of Norllt 
America, and 'will be very helpful for ooihperailve.^ 
purposes also to woricers tn riilsicotintry, 

(a) The aothor, rapdesrty.' s^l^ MmWrif 
“only a ben^iner ” writing fog be^nnc<«| 
given, bis descriptions of ^ mictbpmpb and 4^. 
parts and of, aquatic orgaWssei.ii & 0 y w ig ! X 
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ItUle terfrticy at poatible The bidogy and some 
elemtitary poUFiti of structure of each group arc 
beUb&y oootKfecedi and useful keys are pro\ided 
to aid ti&e reader m finding at least the generic 
of ^ more common organisms which the 
author has coOected from a single pond in \ew 
Jersey Special attention has been devoted to 
oextatn groups — s g Gastrotncha^ Rotifera, 
PoKtoa Here and there the desire to be non- 
techmcal in terminology has been earned n little 
too far-^ g the egg-masses of Cyclops should 
not be called 'external ovanes, and the term 
'contractile vesicle *’ is not a good substitute for 
* contractile vacuole — the latter term could have 
beep quite easily defined Helpful illustrations 
(198) as aids in diagnosis of the genera are given 
but we would suggest that when the book reaches 
a fifth edition figures should be added of some 
of the commoner transparent animals, eg a 
rotifer, a polyzoon, Daphnia in which the 
chief internal organs 'ire clearly shown and 
labelled 


Ol/J? BOOKSHELF 

The Shments of AHronomy for Surveyors By 
Prof R W Chapmin Pp x + 248 (london 
C GnflSn and Ck) , Ltd , igiq ) Price 5^ net 

SiJt John Hbrschbi s dictum in his well known 
panegyric on star catalogues that every well 
determined star from the moment its place is 
registered is as effective for mapping down the 
intricacies of a petty baronv as tor adjusting the 
boundaries of transatlantic empires may be taken 
as the nujon d* 4 tre of this book The author is 
professor of mathematics and mechanics m the 
University of Adelaide, and doubtless the southern 
contment gives scope for surveying on a large 
scale in which astronomical observation is a neccs 
si^ 

The book is on conventional lines the first six 
chapters dealing wnth the elements of geometrical 
astronomV) inchiding one which explains at some 
lei^rth with examples the conversion of sidereal 
into mean tune and similar arithmetical processes 
The Utter hal£ of the book consists of chapters 
on the determination of true meridian, on azimuth 
of k mark, of latitude, tunc, and longitude Most 
ol recognised memods are concisely explained, 
4nd illustrated m some cases ty examples taken 
f|trtp actual experience Use is made of the 
ofcMrra^Ofi of arctimpolar stars at elongation for 
det#iUl&atiofi of arimutb, and for time the ob 
ser^mcsi of altitude of the sun or a star near 
priase verti^ is recommended and discussed 
^ tm detalf. Thd Inclusiim of a few pages on 
tUk jjijprttXtfmtar *s a usd^ addition to the b^k, 
Its itotwAd purpose of providing 
exposittoh of the pnncipfes of the 
' hf the awnwyof 
VOL. 104] 


Organic Chemistry for Students of FiediOine By 
Prof James Walker Second edition Pp xi + 
333 (London Gurney and Jackson J&iiU 
burgh Oliver ind Bo)d 1919 ) Price los hd 
net 

This second edition of Prof \\ alker s book for 
medical students does not differ substantial!) from 
the first edition as issued in 1913 It may how 
ever, be useful to direct the iitention of medical 
students tnd their te u hers to a volume w hich 
has been written specially to suit their require- 
ments and the value of which is shown b) the 
publication of n further issue 

LETTERS TO THE EDITOR 
[The Editor does not hold hHnself responsible for 
opintons sxprussd by hss carrsspondenis Neitker 
can he undertake to return or to correspond with 
Hie writers of rejected manusenpis intended for 
tfus or any other part of Naturb No notice u 
taken of anonymous commumcattons ] 

PrematfpA of a Phnii^o M 

loveis of inimals mui>t sympithise nith any 
efforts to pi event the ruthless destruction of bird life 
for tr idc purposes referred to by Mr H J M issing- 
him in his letter in Natiri* of D tember 35 It 
IS open togrivt doubt however whether th measures 
innounced m thi best that tan be devised or will 
meet ^ith a s\mj>athctic folloi^ing Ihey are the 
formation of 1 Plumage Bill group designed to 
fight the plum ig tr de ind to bring pressure upon 
the Ciovernment to introdu t a Bill roi bidding the 
im( creation of all birds skins for millinm jurposts, 
^ith *1 ftw evteptions 

From timt immemonal plum tge has bein emploved 
to satish the decorative and a^thetu instinLls of 
mankind though to dav public opinion is rightly 
d termined thil it must bt proiuiea under conditions 
conforming with our humane sentiments We may 
well inquire therefore whether the {esthetic demands 
for plumage can be met \^ilhout outragliw these 
I he ostruh in South Africa sunplios a forcible case 
in point In times past the wild bird Ras hunud for 
Its precious plumes and would h ve become almost 
extinct ere this hnd not its domestication been under 
taken \s it 11 the wild bird is now preserved and 
IS increasing in numbers and hundreds of thousands 
of domesticated birds lead a pampered existeme on 
the ostneh f irms A big industn has arisen of the 
highest import ince to ignrultural South Africa, repre- 
senting in pre war davs an annual export value of 
about 3 000, cool 

It is submitted that what has been accomplished 
with the ostneh mav be possible with other Wrds 
supphing ornamental plumage that like it others 
mav give nse to industries and 1 leld their plumage 
in conformity with the highest humane demands 
One ventures to suggest that instead of pursuing a 
repressive pohey the efforts of Mr Masstlngliam atid 
his assoaates would be better directed in Instituting 
studies and investigations as to conditions under 
which plumage birds could be reared on an Industrial 
basis 

Mr Masstngham appears to have an unworthv 
view of the Issues invmved in his announcement, for 
in the plumage trade he sees no other purpose Bum 
to feed the profits of a smalt band of East Em traders 
and to satisfy the frivoiitv of some women Though 
ostrich olimies are ezemoted from Ae operd^t of the 
proposed Bill vet so sensitive Is the liffer^wHonridp 
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between pluniAge of all kuidb that when the Anti 
Plumage Bill was introduced in 1913 the trade in 
security engendered was so fnr reaching as to cmi 
stitute one of the onncipal causes of the aenous shimp 
in the South Afncan ostrich industry involving the 
loss of millions of pounds — a slump from i\hich the 
war supervening the Union is only slo\vly recovering 
The introduction cf another Bill would be viewed with 
alarm in South \fnca and would have a serious 
ntemat tonal bearinf^ pariicularh upon nir \!!v 
France» involving thousands of workeis and millions 
of capita! It surely were wise not to atttmpt it when 
other measures ^re possible which would afford a 
wide stimulus to industr\ and to the stud) of bird 
life } h Di PRDVN 

Ko al Colonial Institutf 

Northumberland Avenue 


Mimoaf Drums with Hanuome Overtenes 

It is well known that percussion instruments as 
class give inharmonic overtones and at thus musicallv 
defective We And on investigation th t a speual 
tvpc f musical drum vhieh his Icng been known and 
UM in India forms a very remarkable cxcepticxi to 
the foregoing rule as it gives harmonic overioneji 
havmg the same relation ot pitch to the fundamental 
teme as in stringed instruments Five such harmonics 
/inclusive of the fundamental tone) caq be elicited 
from the drumhead in ^is type of instrument the 
first second and third harmonics being speaalK 
veil sustained in intensity and giving a nne nlusic^a] 
effect The special method of construction of the 
drumhead which secures this result will be understood 
from the acccmpin) ng llustrati n (Fig 1) It will 
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be noticed (1) that the drumhead carries a symmetrical 
distributed toad itdecretumg m supCrffaal dentkv from 
the centre outwaNs (this appears as a dark circle in 
the fifttddle of the membrane the load consisting of a 
ffnnto adherent but ffmuble composttion in whtdi the 
priniml constituent is fineh divided metallic iron) 
and that a second membrane m the form of a 
ndg is superimposed op the circular membrane round 
fte margin 

The character of the vibrations of this faetorogenootui , 
tfwibrane which give nab to its rompi^bte 
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properciet have been mvesdgaSad by ns It ti fbdndk 
as might have been opecttdf thaje the fuadboiftotal' 
pitch and the octave are dcrivw respecttvely hw 
modes of vibration of the pumibranb wKhout am 
nodal lines and with one nodial diametar The thtcd 
harmonic we And owes its origin lo the fat^ Brat the 
next two higher modes of Vibration of the dnmhiead 
(those with two nodal diameterS and wnth one riodal 
urde respecth el\ ) have identicai Pjtth thb being a 
twelfth aoove the fundamental Therb iS reason m 
believe that the fourth and fifth hardumks simitarlb 
arise from some of the numerous more complex ntodas 
of vibration of the drumhead becoming unified In 
pitch in consequence of the dutnbuted load at the 
centre and round the periphery of the membrane Ihe 
rentr i I >ad dso impruveh the musical effect bv in i 
creasing tht energy of vibration gnd thua prolonging, 
the duration of tm tones C V RaDaii 

SiVAKSU KtllAK 

210 Biwbos ar Stn t Calcutta India 
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Mr \ V Caupwill Swinton in his letter On thf 
abwe bubjeet in hATURk of December x 8 states that 
li 18 hc^less to exmet to be abU to effect anything 
of this nature with tne heat engine for with this w 
&h uld scarcely reaeh the a per cent efficiency nearU 
attuned by vegetation 

I or nearly fwr years immediately preceding the w 
I was engaged bv the Sun Power Co (Eastern Hem 
sphere) LW and the Shaman Engine Sxndieait 
Ltd on the problem of the utilisation of solar endrgv 
upon w hich these compames spent a considerable sum 
of money the expenments being conducted on a large 
scale in Vmenca and Egypt while the tnals of the 
ntdosan low pressure en^ne (which mode an eosi 
rec rdforsu h engines) were made m Bus country The 
results of the whole of this work are recorded in ro 
two papers both bearing the title The Utilisation 
of SoJ ir Lnergv one beln^ read before the Soaetv c f 
Engineers in April 191^ and the other before the 
Rotgl Society of Arts in April 1015 

p 540 of the Journal cf the Royal Society of 
\rts of April 30 1915 it was shown that the overall 
thermal efficienc) of the sun pow^r planj. erected in 
Egypt wab 4u per cent which is to Ira compared 
with the performance of the best steapi^itgine and 
boiler of 1 1 5 per cent At p 560 tbii it was shown 
that the theoretical efficiency of an engine working 
between the same lunits ot temperature wcuifd b 
59 per cent and that consequently the nBativq 
efficiency of the sun power plant to this ideal rttgme 
was no less than 73 a per cent From this it wiu be 
seen that Mr Campbell SwiOton s estimate of the 
thermal eflknency of a per cent for a sun power steam 
plant ts more than 100 per cent too low 
It ti well that any wrocra mipression which Bifi lower 
figure might give Miould be ooit^ed tor In these 
davs of extremetv expensive coal it is desItaWe that 
Inventors experimenters and finanaers yihnuU not 
be discouragea from attempting to utilise solar WWg7 
whidh some of us think is bound to ba^feaKsett tie 
future In Bke Royal SodMy of Arts paper it wdo 
shown Brat the cost of solar energy wm emNwht to 
coal at 3I 101 a ton and from th 
the qomoaoies had 

and donswnct plants befipt Bwi . ^ , 

been nayiitif fiaiidiDitiSlPt \riih .xcMil at 
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TRW PS V 4 LVBS AS ELECTRIC 
- - AUPUFIERS. 

X MONG the most exquisite tools that modem 
^ wireless tdcgrephy now proffers to iavesti- 
g;gtors working' in the fields of pure science, that 
kpo«m as the amf^fier stands out as bein? of 
t^ most ofafvious promise in various directWs. 
The ampliffer offers the means of magnifying vary- 
ing elet^ro-motive forces and currents, otherwise 
iiDpero^tible, so that they come within the range 
of ordinary laboratory measuring and record- 
ing instruments. It was developed during the 
war to a high pitch of excellence, not only for 
the improvement of wireless telegraph signals, 
but also for other kinds of signalling and for 
listening under water and under the ground— that 
is to My, it has hem fully developed for the mag- 
nification of the high-frequency currents used in 
wireless telegraphy and for currents of telephonic 
frequency. Descriptions of the apparatus have 
now been published in many places, and the tool 
as thus developed will in due course take its place 
in the laboratory. For many purposes, however, 
an amplifier that will faithfully magnify slow varia- 
tions of a current or electro-motive force is de- 
manded, and since little has been published about 
such apparatus, the following notes of methods 
used in the writer's laboratory during the past few 
years are now presented. 

As the term is usually under- 
stood nowadays, an amplifier 
consists of one or more of the 
three-electrode thermionic 
vacuum valves of wireless tele- 
graphy associated with auxiliary 
transformers or analogous ap- 
paratus. This particular kind 
of valve may for brevity 
be called a triode valve, or 
even a triode. It comprises a hot filament for 
supplying electrons, which serves as cathode, a 
plate, or cylinder, which serves as anode, and an 
intervening end, all contained in a highly evacu- 
ated bulb, llie bulbs generally used in amplifiers 
are about the same siu as the common incan- 
descent filament lamp, but the filament cathode of 
the triode is proportioned so as to become white 
hot vmn a battery of about e volts is joined to its 
terminals to supply about mree-quarters of an 
qmptf'e of 6i^at. A battery of, say, 50 volts, 
Cpimected vdtn its positive pole to the anode and 
fm negative pole to the cathode, causes a current 
qi'braw one muKampere to flow when the grid is 
at ikt same cfdctHc potential as the mid-point of 
fltg filannat, ai^ of perhaps twice this value when 
mjprid is given a potantlal one volt higher. 

^ 4 Ee Vesson for this influence of the grid may 
exifinined as follows: When, in obedi- 
; pa tfie mectro-motlve force applied between 
> and filaiBcot, an elactron current flows 
ribiL flkmaot, the .distributed electric chaige 
erdabes antmectric field that tends to 
^dto^riwi'badt to the filament, or, > odier 
to' a bfibk ttectfo-iriotiva foite 
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acting against the batterv. But tfiakiiv thc^gtidi 
positive relative to the filament pa^alty 
isea the field of the space charge, and therefore 
reduce the back electro-motive torct, Thm influ* 
ence is greater the closer the mesh of the grid; 
in ^me commercial triodes one volt on the grid 
will cancel ten volts of the back electro-motive 
fom, or, in other words, one volt applied to the 

S rid is worth ten volts applied in the anode circuit. 

t the same time, the current flowing on to the 
gnd when one volt is applied between grid and 
filament is, perhaps, only a microampere; the 
multiplication of current performed by the triode 
is thus a thousandfold. Moreover, since the 
energy input to the grid is, in the assumed 
circumstances, i x lO'^* watt, and the consequent 
additional energy output of the high*voItage bat- 
tery in the anode circuit 50 x 10“* watt, the 
energ} ratio is 50,000. Not all this output is 
available foi use, however; wc may, in fact, 
scarcely hope to use half of it. 

It ts worth while emphasising here a difference 
between an electro-magnetic transformer and a 
triode regarded as a transformer. The trans- 
former may be arranged to give in its secondary 
circuit a voltage many times that applied to the 
pnmar), but the current is correspondingly dim- 
inished to keep the output of the energy equal to 
the input (losses being neglected). But in the case 



of the triode valve the current, as well as tte 
electro-motive, force, is multiplied, and the con- 
sequently multiplied energy output takes place at 
the expense of the higb-voltage battery. 

The most highly developed type of amfdifier is 
that intended for the magnification of curtents 
alternating more than 100 times per second, ai^ 
consists of a number of tnodc valves linked in 
tandem by means of the mutual inductance of 
transformers. The earliest instruments were prob- 
ably constructed by dc Forest. Excellent instru- 
ments can now be made for any frequency between 
100 and 1,000,000. Jt is sUted that Mr. J. 
Round, -of the Marconi Co,, has used up to twenty- 
two triodes in .tandem, and obtained magniAcg* 
tiona of potential difference of about half-Urinillioa-^ 
fold. As already stated, amplifiers for rabidy 
alternating current have been described elsewhere^, 
and are not the subject of this article. 

The type of amplifier described b t 
be used for magnifying currents that vary 
It appears to have b^ conceived Itf.uit 

French Military Radio-Ul^frapbic iu 

Paris. In this apparat^ the bnkage^bf*^^ 
cessive triode velvet is »eoe^[mbed^ 


of resifUMef ind battones Con»)deriqg 1 ;h< 
Aoode {drcolt pf tbe Arat bulb we see that it coa 
tahta a rcaiataotte R) and a high voltage battery 
Ej l«t Ej*So volts Rj*>30 qoo ohms,, arid the 1 
cuireiUbe I PliUtatttpere At present ignore the bat 
tertaa marked d], C] then the fall of potential 
aleof^ Rx IS 30000 x 10 *>>30 volts Sudi a 
potadtuil dtCerttce applied brtween the ^id and 
nlament of the second triode would put this tube 
coo 3 |detely out oif action It » therefore neces 
sary to introduce a neutralising battery of about 
30 volts at the pomt marked ci or at the pomt 
marked ex In the litter case the battery will 
ip fact be a portion if the batter> L Suppose 



this to be done and imagine on electro moUve *»««"** anscA ^tween tte fflament lead a^ 

force e, to be applied betwien the input terminals * 5 *^*?!“?^* 

of the impl fier Then it can be shown that the conveyed to next tr ^e by ditedr 

consequent increase of current in the anode cir wona^tiops The magnificqtion is tw same as 
,, tiat obtained with the arrangement of Fig a when 

nSistances Si S, are taken of the same value at 
P Ri in that iqnire A gnd leak S ts used when 

* lecessiry for the reason explained before 

where g Is the triode s %oltage factor and K In conclusion it would be wdl to point one 
Its difG^tial conducunoe These parameters that in deciding uMn the restttances and the 
«ie fraqoentty of the order voltages to be emjuoyed m coostmebng dbeie 

. ..4 s » 4 amplifiers the duiracterutics of die tnodea should 

gwt ^ using theto all 

The dectrodaotive force handed on to the second at sudi adjustments that the rdation between inpuf 
tnOde from the terminals of Rj 

-T/^Vn=— 

Uskif thbvahlT of kx suggested ^ 1 ? ^ 

abovhr we find tjiat the multi 1 , j _n jJi v ' 

plier of 90 becontes v ^ 

3ey.ig!Lyg,y, 

aoxto* ’ * 

The ilropkficatioo approaches the htnit 10 (that » . and output potentnd differenoea -tt Rnear and fba 


on the haw mbltlrticd The todn ih ftt leiftrw* 
ment is then oahsJ^ ooneedlifid ao qa toidqu^ 
commmi battery of 4. or 6 vpka Am: all jmiMim 
and a oommon battery of About 80 tor m 
atodes Adopting oommoo battmyjfOOanecdQi^d! 
finished two stage ampUler ts seen in Fqr a Hw 
gnd leak S connected between the first ffni and ifis 
filament might be about a megdhnir end ia twees* 
sary oidy when the cmcuits from whi^ the input 
to the amplifier comes are such as would other* 
wise leave the Rnd mtulafed According to the 
oomputatioos pven above for one sta^ the 
impufication mth this two-stage instnihienc 
should be 

7 5><75 56 fold 

I inally a mode of connection due to the present 
wnter may be Ascribed It la shown in hig 3 
trranged to constitute a two stage amplifier suit 
ible tor use with slowly varying purrents The 
first triode of the pair has resistances Qi Si 
onnected so a<( to constitute with the bum the 
, four arms of a balanced Wheatstone bridge The 
h gh voltage battery E, » connected across two 
opposite corners ^ the bridge An electricai 
stimulus applied to the grid causes the balance 
to be disturbed and a corresjponding potential 
difference ansiA between the nlament read and 
the ]un tion of Qx ‘U'd difference of 

potential is convey^ to the next tr ode by dirept 
connections The magoificqtion is the same aa 
that obtained with the arrangement of Fig a when 
naistanLos Si S, are taken of the same value aa 
Ri in that fijnire A gnd leak S ts used when 
tecessiry for the reason explained before 

In conclusion it would be wdl to point out 
that in deciding uMn the resutances and the 
voltages to be emjMoyed m constructoig dbeie 
amplifiers the dtaractorutics of die tnodea dlpold 
be kept in mmd with the view ol using them m 
at sudi adjustments that the rdation between tnpuf 
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the talue of g) the greater we t^ the value of 
tU) But obvious practical reasons limit the magni 
tUMbf dus mistance 

Ttju type of amplifier usually ap^jeto as a 
iWnaqoe catoa^ adiplifier has been much used 
by ite Americana and the Pred^ for aaplifyhig 
Aaplay ykrying curreuts* bpt in that mue a oon 
w aubahtoted for {fui battery at a gnd 


malrmStotiofl therefore free fronf dwtoftfoli 

W H 

mDlAN CiSOtOGltf 

eppearaoce ef a maitoal of ludwn lUofiMp 
<■> of IP evoAeitt a dt fi n ua er ae tto pcpiwB 
work; written by ad lifijbiMi Hofogiati » M •w{|^ 
of KMpe Uh p ortaq ce» sfneR k Ikttiia)^ A 
dttd coo^MMUf i wli«r to the jailer 
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ptit the Oriental mind though it may 

atitiiulate the ideas of Western scieme with ease 
IS yet incapable of applying the principles of that 
adftsce to hrijfinal research It is true that the 
author m his preface modestly admits that the 
boc^js in the mam a compilaUon >et the able 
manner in which he has marshalled the facts ind 
the dearness of his reasoning espcctalK when 
dealing with matters that are still open t> cun 
tfOversy show that he is by no meins Itckm}, in 
ori^nality of thought and expression 
As a text book for the use of the elemenliry 
student, Mrhaps the work is not all thit is re 
quired There is still room for i biik which 
would Irad the student griduilly to a kno\ ledge 


[ sre the dry bones of the stience they must be 
I clothed with flesh and Mood bj comparing the 
I processes and ictions which prevailed when thmr 
were formed with those which ire t iking place 
before our e>es in the world of to^i> A «a nd 
gnin or i pebble of the rocks s not a mere 
pmicle of iitnimate matter but is -i word or 
p/iro e in the historv of the e »rth and has much 
to tell of 1 long chain of natural oper itions which 
were c ncerned in its formation Similarly a 
f >ssil shell IS not a mere chance relic of an animal 
that once lived but i valuable document whose 
pr^sirv tion is t") be reckoned in important 
event II the hisUry ot the earth (The 

vh k p ss IS 1 c long ic quote but t fur 
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of the science h) illustrations drawn from the 
fieU of observation that lies open to him in 
ItKUf itaelf No sjstematic attempt is made to 
nsplull tl^ meaning of geologicJil terms and the 
boofc presupposes a knowledge of the subject 
'WlHAh the average student certainly would not 
phWys To the advanced student m the sense 
'diat every scientific man » a student throughout 
his tUli the hook must prove extremely useful 
^ IfieM a)*s many pitfalls asraiting the student who 
fm C* pn^ by the pertinent advice {p 41) not 
to«dMp« (ha auitakeof merely trying to memoriae 
imsw taaOBaiy «r facts rqHWdmg the rocks or 
ef s system or consider that (he idea of 
d jjMpModL lyatflut m confined to these These 
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nishes a good example of the author s style ) In 
the m ikmg of tables of rock sequence and cor 
reUtion it is impossible to avoid what appear to 
be definite statements regarding s formation the 
position of whnh may be doubtful and whep 
the student merel} learns these tables by heut 
for examination purposes (a practice wnjeh too 
often defines the limits of the candidate a Idipw* 
ledge of the subject) he is apt having aua^ 
the qualif>ing exj^instion given 10 the tejet, to 
unlosd his modicum of knowledge with 
disastrous to himself Thus in the geo(«al 
of formations (p 47) the rdeks of the Spain fUta, 
from the Blaini boulder bed upwards, mn bdl^y 
correlated with the \ iiulhyans of tbn 
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though it has not yet been proved that this boulder 
bed is not the equivalent in age of the Carbonifer-* 
ous Talchers. The Simla and Jaunsar slatesi the 
Dalings of Sikkim, and the Shillong quartzites in 
Assam are all correlated with the Dharwars of 
Southern India, and, probable as these correla- 
tions may be, even as regards lithological re- 
semblance there is little in common between these 
formations and the highly altered schists and 
jaspers of the typical Dharwars. Again, in the 
table giving the Cambrian succession of the Punjab 
Salt Range, the salt marl is placed at the base of 
that system, though it has recently been shown 
that there is good reason to believe this peculiar 
formation to be of Tertiary age. 
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Dharwars, which would make them the oideat 
rocks of the Peninsula (p. 69). Insistence Is latd 
(PP- i35i upon the importance of the striitl^ 
graphical break at the close of the Carbonlferoua 
period, which separates the Dravljlian and Aryan 
groups of Sir T. Holland's classification of the 
Indian geological sequence. Full attention is also 
given to the recent discovery in Kashmir of beds 
containing the characteristic flora of the Talcher 
series, associated with marine strata, thus fixity 
a base limit for the Gondwana system, and closing 
a long-standing controversy. 

A useful (mapter on ** Economic Geology ** 
closes this part of the work, and then follows a 
special chapter on the geology of Kashmir, where. 
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The arrangement of the book follows the usual as the author remarks, "withiil h simd geO' 
lines. The physical features, mountains, glaciers, graphical compass one of the fittest developments 
etc., are each briefly dealt with in the opening of the stratified record seen in the Indian re^n 
chapter. (Some of these are again described in and perhaps in the world '* is revealed, m a enua- 
a chapter on “Physiography” towards the end tion more accessible to the student than any dAer 
of the book (chap, xxv.), a somewhat peculiar in the whole length of Ae Hunalaya. It nrn^ 
arrangement, resulting in a ^ood deal of repeti- here be remarked Aat much remabia to (le done 

tion.) Then follow Ae various systems from before the gMlogy of this fascinating country is 

Arclttean to Pleistocene and Recent, the informa- worked oiut in detaO. ; ^ 

tion wiA re^rd to ehch being carefully and The book is written in deaf and goM Bnjg^iah, 
dearly given m sufficient detail. Full advantage and is seail got up.^^ery few typographical errora 
is taken of recent advance^ in our knowledge of have been noticea,^ut among mem majr he men^ 

Itufian geology. AQuaion is made to Ae tioned “Jena,” preaumahly Itira” ^ ,^11^ 

tioiMury ideas of Dr. Smeeth and hia band of (p. >65); “ebrrosioa'* fo^^cornalpn** (g* «m} 
hwrfcers in Mysore concerning the age of the aodt«^(pp, tgiBi aoO) "jmyfa|rmoa|ff , 
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Mdcal fossil of the mtertrappean beds of the 
DeocttOi named m honour (h the well known 
iocretary of the Asiatic Society of Bengal 
James Imnsep Numerous photogriphic views 
dtagrams and maps add to the interest cf the 
most of which are taken with due 
acknowledgment from the publications of the 
Geidogical Survey of India Of the 'luthor s 
own views two h ive been selected for re 
production one showing a typit i1 landsc \pc 
m the cryst'illine are^t of the peiunsuK ind the 
other that unique feiture in one of the greit 
pratnsular rivers the falls on the Narbidi nc r 
Jabalpur • T H I> I 

MElEOROLOixY IN FHRLL DIM! NSION^ i 

I N 1916 Mr W H Dines put tegether 
conase report the informat on the 1 i labl 
about the pressure temperature and dens ty of 
the atmosphere up to heights of 1 ^ 20 kilometres 
Hia report is now publisbed, and should prove 
extremdy useful ana inform ng both to the new 
generation of meteorologists ind to the wider 
circle whose interest in the atmosphere is non 
professional 

The first nine sections deal with the methods 
and places of observation the avenges and 
seasdnal variations of pressure t( mper'iture 
and density 'tnd the stratosphere and tropo 
sphere 9 short apeounts of humidity and atmo 
tpheri^ motion are also mcluded 
The tenth and eleventh sections arc concerned 
with the results of the statistical treatment of the 
onguial data the interpretation of these results 
will provoke much discussion I irst the cor 
relation coefficient between (i) the mean tempera 
ture of a vertical column extending from a 
height of 1 km to a height of 9 km and 
fal the pressure 'it the top of the column is o 95 
tte hydrostatic equ ition connecting venations of 
pressure at i km ind 9 km with variations of 
the mean temperiturc of the column f 'i r is 

r 

A /. T 

Fhun thu it followa that if it (i) /tri or 

(a) proporttonal to ” then the correhtion co 

efficient between and T is uni^ 

The first condition is not fulfilled in temperate 
lattrtudes , the second condition would be satisfied 
H tKe isobars at 9 km were parallel to those at 
t ksb —4 e If the wind directions at these levels 
wefe identieal But in the troposphere convec 
b always tendings to make the direction of 
tiM wind the same at aU levels so that the magni 
tUe of the correlation coefficient found by Mr 
• asay be due to the effectiveness of con 
la regulating the wind It would be m 
tHeist|B|r w know tms difterences from parallelism 
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permitted by the oo^ by which the actual co 
efficient falls short of unity 

Secondly if Iq Pq Pi etc arc the tem 
peratures and pressures at heights of o i 2 
13 kilometres then the correlation coefficients 
between corresponding f s and P s beginning 
with T0 Pq are as follows 1 1 42 66 77 84 

S-i 86 86 86 71 32 19 “ 3^ — a8 It 

follows that pressure and temperature go up and 
down together with gre it regularity at all heights 
between 3 km and 9 km Presumably the same 
wculd hold for the surface were it not for the 
cfTccts of r diation and of the surface water of the 
ocean upon the surf ice temper ilure of the air 
Two outst inding dehcien les in the information 
ivailibie call for comment There arc no records 
from the United States India Austral a South 
Afn i South Ameiica and Jap in This is no doubt 
partly due to the diflicullics of recovering records 
in these countries if the ordinary 1 urope in method 
)f iniestigation is used but it is also due to the 
defects of pre war intcmat on 1 meteorological 
organisation in which no pi ce was found for an 
active permanent bureau 1 urthcr the informa 
tion about atmospheric motion is hrpelessly in 
adequate This arises less from 1 ck of original 
records than from the absence of any proper 
arrangements for summarising the results of pilot 
balloon ascents A young metcc rologist seeking 
a field of independent research might do worse 
than turn to the statistical treatment of vectors 
Before the war the invcstig ition of the free 
atmosphere was broadly speaking pure research 
the work had no direct appli ation in forecasting 
or climatology and the means of investigation 
were slight and relitively expensive During the 
war a knowledge of the actual conditons of the 
atmosphere at le ist up to 20 000 ft (6 km ) became 
essential for heavy artillery and for aviaton and 
their importance for actual d i ly forecasting began 
to be dimly recognised Now thit art Her} opera 
1 ns are over and aviation is pi ictic illv restricted 
to low levels there is a great nsk of the in\esti 
gation at higher levels by aeroplanes and kite 
balloons being neglected and instead of informa^ 
tion being available an hour or two after it was 
obtained records would again creep in months 
or years out of date with no possibili^ of imme 
diate practi al usefulness F Gold 


SIR lilOMAS R FRAShR hRS 

W HFN in 1877 ind then in his thirty sixth 
year Ih mas Richard Fraser was called to 
succeed bir Robert Christisun as professor erf 
materia medica in Fdinburgh University it could 
scarcely have been anticipated how closely he was 
to rival his great master in his length ^ tenure 
of the chair and in the distinction with which ha 
vas to fill It In his vaned spheres of actlOo 
Fraser attained a commanding position aa a 
physician as an investigator, and as a profeaaor 
Gifted with acute senses and a feaflessly h^fical 
mind and trained in the habits of aocdrate ob* 
\ servation and experiment tn the taboreior>^ Frasdr 
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t^u§fhf to the hospital wards a rare oombitkation 
jof qualities He bad few equals as a diagnosticrm 
land therapeutist As a teacher, his unswerving 
acienttftc attitude to the problems of cliniGal medi 
tcine had on the thousands of students who passed 
through his hands an influence scarcely to be over 
estimated He taught not only accuracy of 
method, but also precision of language His gifts 
IS a physician were recognised by his holdmg 
among other distinctions, the offices of physician 
to the King in Scotland, and of president of the 
College of l%ysiaans of Edinburgh of the Asso 
ciation of Physicians of Great Britain and Irel ind 
and of the Indian Plague Commishion He was 
knighted in 1903 

As an investigator Fraser was one of the 
pioneers of experimental pharmacology His 
greatest discoveries fiom the point of \iew of 
their immediate prsctica! ipplicition were those 
which in strophanthus and ph> sostigmine added 
to our Ph irmacopceia remedies still in everyday 
use for the purposes for which he recommended 
them 1 or nr-rc iching scientific value they were 
even exceeded by the monograph which he wrote 
in coUiboration with Prof Crum Blown on the 
relation between chemical constitution ind physio 
logical action embodying one of the most sug 
gestive and fruitful rei»earches in the history of 
pharm'icology For his researches he was made 
a laure'ite ind Barbier prireman of the French 
\csdcniy of Saences and wss aw irdcd the 
Mncdpugall Brisbane md Keith prizes of the 
Royal StKiety of Edinburgh 

Fraser combined sn aptitude for both sacnce 
and business He took a keen interest in cduci 
tional problems and an active part in introducing 
many university reforms Por twenty >eirs K 
acted as dean of the faculty of mcluinc and for 
ten years represented that faculty on the Uni 
vcrsity court md his University on the General 
Medu^ Council 

Endowed w ith a rem-irkably lucid and quick mind 
himself, Fraser was intolerant of mentsl slow 
ness in others sparing of praise and it times not 
slow to censure But he expected a man s best 
and his standard was high He carried himself 
— a keen spare scholarly figure — with a faint in 
definable hauteur whidi may have been to many 
a barrier to dose intimacy But when this b'lrner 
was surmounted and when he could Hy aside the 
cares of too unremitting labour ^nd of indifferent 
health he would weave a grice and charm which 
Tew could resist or forget Especially m later 
years he foi^ht a continual battle with bronchitis 
and dmphysema with a fortitude which is surely 
characteristic of sufferers from this condition 
That he was so long permitted to lead an active 
life-4or he retired owy two years ago — ^was due 
in small measure to the loving care and en 
couri^femeDt of Lady Fraser and the kindly super** 
viMon of bis staunch fnend and {Aysteian, Sir 
James Affleck 

Phnnmer^ GregocY, Fowler, Withering, Lmer, 
Sunpson, Hughes Bcniiett Chrisuson, Bmnton^ 
professors of the XJnirentty ^ 
B^Mmrgh a noB envJabk and ter oqe lOMWcal 
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school pombty uoequaIle(l-*^r4le betere ua id 
spect Tbetr achievements m addtiy eh ouf IbMfw* 
ledge of remedies for disease and for pam stieedli 
from the picturesque twifaght of emptnemn to the 
dear light of scientific meSiod Vfm the passage 
of the last to that unknown bourn, we salute their 
memory J. A G* 

notes 

\ spBCiAi general meeting of the Royal Sodetj wttl 
be held on Januar> 22 at 3 30 to admit M % H the 
Pnneo of Wales as a fellow of the society 
Thr meeting of hebruarv 5 has been set apart by 
thu rouncil of the Royal Society is a meeting for a 
discussion on The Theory of I^elitivitv to be 
opened bv Mr Jeans and continued by Prof Edding- 
ten the Wronomer Royal and others 
Thf Inttrnalional Research Council has been con 
stituted bv successive meetings in London Pans and 
Brussels iH a Federation of National Research Unions 
I nder its auspices unions are being formed for the 
organisation of mtemational wojdc and co-operation 
in different departments of scieme the unions already 
instituted bemg for astronomy geqdesy and geo 
phvsics mathematics ind (provisionally) chemistry 
and biology I he question of intecnational otganii** 
tion in science is raised to a great ea l ftl tL by 
Article 382 of the Peace Treaty which statas that 
treaties conventions and agreements of an aeooomlc 
and technical character not included in a Qiecifted list 
cease to be operative * That this article was Intended 
to coyer conventions on scienbfic matters appears from 
the list of exceptions in which the Metric Convention 
and the International Agricultural Institute at Rome 
are intluded 

With the view of obtaining the opinion of 
represent itives of pure and aDplied science upon the 
subject of the co-ordination of int rnational effort 
and action a special met ting of the Conjoant 
Board of Scientifu Societies was held at the 
Royal So(.lLt> on January 8 Kiter much dis 
cussion the following resolutions were passed — 
fi) That the executive committee be requested to 
appoint committees for the purpose of considering the 
desir ibility of forming in branches of science as re 
commend^ bv the Brussels Conference infcernatkmsl 
unions connected widi the Internationat Reaesreh 
Council or of joining such Unions if formed 
pendently (3) That these committees be autboewed 
to make recommendations with regard tb the ptvpoead 
statutes and the constitution of national retadreb 
councils (3) That the committees consist of rtpn^ 
sentativea nominated by the princma} eoe^thst oofK 
Cerned together with additional members tioinCrabd 
bv the executive committee ** * ** i 

Wx t^ret to see the announcement of the death ckT 
January ir at seventv-diree years of age, of 
J K Strassmaier, the dlstiftgulshal ApyrkdogpL 
whose work with Father ^pmg on Aisyr^ 
nomv IS well hnowiw 

Thx Sdentifio InmUnoV, Glaiewdre, apt Ffghdb 
Prodwetipn Secthai ol pfg tim 
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«< «bt GMkiiM Society of London has 
tUff fw made tbe I^BoWinff awardt WoUanoa 
nitedat, WoL Baron Gerard Jakob de Geer (Stock- 
hoki^; Mur«hiion tnedal, Mn. (Dr.) E. M. Shake- 

r r\ LyeEmedal« Mr. E. Greenly; Wollaston fund, 
W.I & K. Khi|;; Jtfurchison fund, Dr D. Woc^a- 
cott; and Lyell fund« Dr. J. D. Falconer and Mr. 
E. $. Phifcdd. 

Thi Secretary of the Department of Scientific and 
Industrial Remrch announces that the Research 
Aasodatlon for the British Laundercrs' Industry has 
beat approved by the Department as complying with 
the cowdons laid down in the Government scheme 
for the encouragement of industrial research. At the 
asaoefaUon ts to be registered as a non-profit-sharing 
company, the promoters have applied to the Board of 
Tra^ for the issue of a licence under section 20 of the 
Companies {Consolidation) Act of 1908. The secretary 
of comniittce engaged in the establishment of ihih 
association Is Mr. J. J. Stark, 162-165 Bank Chambers, 
339 High Holbom, W.C.a. 

With the approach of a return to normal conditions, 
the Natural History Museum, we are glad to learn, is 
developing a policy of adding to the national col- 
lecdoos by means of exploration Thus Mr. Wil- 
loughby Lowe, who has already made several expedi- 
tions to Africa on behalf of the museum, has recently 
started on a mission to the West Coast of Africa for 
the purpose of collecting specimens for South Kensing- 
ton, and Capt. Hubert Lynes, R N., has just left 
England on an expedition to Darfur, where he intends 
to make a special survey of the avifauna of the Jeb- 
Maria Mountains, which should yield many forms 
new to science to the Bird Department. Other similar 
expeditions are, we believe, contemplated b> the 
museum authorities. 


A MxrriNo of surgeons, representing the surgical 
staffs of all the great teaching hospitals of Britain, 
aSaembled in the theatre of the Royal College of 
Surgeons of England on January 8, under the chair- 
manship of Sir Rickman J. Godlee. and resolved 
to form an Association of Surgeons of Great Britain 
aod Ireland.*' Britlrii surgeons have thus followed 
the precedent set by their colleagues the physicians, 
whp formed a similar association a number of years 
ago. The object of the newly formed association is 
to permit surgeons on the staffs of the greater hos- 
jSltih to meet tofetbv from time to time at various 
oeittrcs In-order to exchange observations and yom- 
pam results. The association will stand as the repre- 
seotative body for British surgeons, and in that 
djbaoity will r apeea en t British interests at international 
surgical congreoea* John Bland-Sutton was 

imad preddMirof the new assodatfon. 

st^ are now being taken in the movement 
tofeglrtiBth ft pMSDoriftl to hord Lister In Edinburgh, 
lie mtafonumt ha 4 already begun to take shape In 
1^ Its pro g raas was arrested by the outbreak 
Tift war, whkh has caused delay, has given 
at i&aftttfti.tfoia ml overwlielmlfig demonstration of 
tW® Lister*! woi^ The Vitiverslty and 
pf Ih^^Waiis and SurgsoM In 
X04] 


burgh, under the control of which the memorial wOH 
be estobllshed, have detemdned to provide an ipatitute 
for research and teaching In medicine. A site has 
been secured, and a committee Is now bdng fonnad 
to make an appeal to the public for a sum of 350,0001* 
Mr. Balfour, ChanceUor of the University, has con- 
sented to be president of the committee, with the 
Duke of Atholl, Lord Rosebery, Lord B^tty, Lord 
Glenconner, I.-ord Leverhulme, and Sir J, Lome 
McLeod as vice-presidents. 

Tub Journal of the Washington Academy of Sciences 
for December 19 announces tiiat Mr. E. C. McKelvy, 
of the Chemical Division of the Bureau of Standards, 
died on November 39, in his thirty-sixth year, at the 
result of burns caused by an explosion of ammonia- 
condensing apparatus containing petroleum-ether cooled 
by liquid air. Mr McKelvy was bom at Upper San* 
dusky, Ohio, on May 9, 1884 He joined the staff of the 
Bureau of Standards in July, 1907, ond was chief of 
the physico-chemical section of the Chemistry Division 
at the time of h!s death. His work for several years 
past had been on the phisical constants of ammonia 
and other substances used in commercial refrigeration. 
He vas a member of the Washington Academy of 
Sciences and one of the associate editors of its Journal, 
and had been secretary of the American Chemical 
Society since 1915. 

«\n exhibition of radiogrophic prints has been ar- 
ranged bv the Kontgen Society, and is being shown 
at the Ru\al Photographic Society's house at 35 Russell 
Square, WC.i. The exhibition is open free to the 
public until February 7, between 11 a.m. and 5 p.ni. 
daily. The two hundwd or so prints which are huqg 
on the walls of the gallery well illustrate presentday 
practice in both medical and industrial radiology as 
developed by some of the leading X-ray workers in 
thin country. We hope to make extended reference to 
the subject in a future issue. Jnddentally, the grow- 
ing custom of holding joint meetings of kindred 
societies is one much to be commended, and we are 
glad to note that the Rontgen Society, in addition to 
its recent joint meeting with the Faraday Society, has 
similarly co-operated during the present ^ibltion with 
the Royal Photographic Society. Furthermore, it has 
arrang^, in the near future, joint meetings with the 
Institution of Electrical Engineers and the Etectro- 
thetapcutic Section of the Royal Society of Medicine. 
The officers of the Rontgen Society deserve every sup- 
port for their energy and enterprise. 

Rbfbrxncx is made in the Times of January 13 to 
an exceptionally high velocity, at the rate of 180 miles 
an hour, attaii^ by the north-west wind at 35,000 ft* 
over southern England on January 9 as a precursor 
to the recent rough and stormy weather. Deep 
cyclonic depressions had spread in from the Atiaotlc, 
the central area of one passing over the northern pfrts 
of Ireland and England on January 10, and a second 
disturbance skirted our nortiwwestem seaboavd Oft 
January 11, when the barometer in the Heb^deo foU 
to 38-3 in- The Intonsky of the storm was fOCftteet Ift 
the Elfish Channel. In the SetBy Mee thftwM 
attained the vefodty of fiS f^les. an hour.te 
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during the evening of January ix. Inland the gusts 
attained an hourly velocity of $0 to 55 miles. Thu^er- 
ttorms occurred In many parts of the country, and 
heavy rain was gereral, whilst in the Shetlands snow 
covered the ground to the depth of 6 in. On January 13 
the Daily Weather Report of the Meteorological Office 
showed that the wind in the south of England was 
blowing at la miles an hour, whilst at 4000 ft. it had 
increased to a rate of 54 miles an hour. During the 
morning a storm area had its centre over Thorshavn, 
where the barometer stood at 3905 in. There were 
indicaticms of the approach of another disturbance 
from the Atlantic. The storms have occasioned several 
wrecks, resulting in serious loss of life 

Thi death is announced of the well-known Argen- 
dne geographer and naturalist, Dr. Francisco P. 
Moreno Dr Moreno was born in Bueno<i Aires on 
May 3r, 1853, and doubtless inherited his love of 
natural science from his mother, who was the 
daughter of an English botanist He spent his early 
years in exploring Patagonia and various parts of the 
Andes, and devoted himself especially to the making 
of anthropological and ethnological collections His 
first contribution to science, on the prehistoric ceme- 
teries of Patagonia, appeared in the Revm d*Anthro* 
pologiB so long ago as 1874 In 1877 Dr. Moreno 
gave his collection to tlie Argentine Government to 
form the beginning of the Anthropological and 
AixhiBological Museum of Buenos Aires In 1880 
Buenos Aires became the federal capital, and two 
years later the city of La Plata was founded to re- 
place it as the provincial capital tDr. Moreno then 
devoted his thoughts and energies to the planning and 
foundation of a great museum at La Plata which 
should illustrate the natural history of the Republic. 
His scheme was realised in 1889, and the well-known 
publications of the La Plata Museum under his direc- 
tion began In the following year. In 1898 Dr. Moreno 
came to London as rqiresentative of Argentina m the 
dispute as to the Argentlne-Chilean boundary, which 
had been referred for settlement to the British Sove- 
reign; and m 1900 he produced his report in four 
handsome volumes well illustrated with photographs 
At the same time be brought and exhibited to the 
Zoological Society the famous piece of the skin of 
an extinct ground-sloth which he had discovered in a 
Patagonian cave. Dr. Moreno was an honorary corre. 
spem^g member of the Royal Geographical Society, 
and received the Founder's medal in 1907. He was 
also a foreign corre^ndent of the geological Society 
and a corre^;>ondlng member of the Zoological Society 
of London. 

DtaPArrcHBS published la the dally papers last week 
contain brief accounts of destructive earthquakes that 
were felt over the greeter pert of Meilco during the 
night of January 3-4. The first shock occurred at 
9.45 p,in. Oft January 31 thU was followed by a 
secotld of great intensity at xo«a5, and by a slighter 
shodc at It p.m. The efdcentral area lies about fifty 
fipMefe west of the dty of V«ra Crus, near the southern 
of the Gulf of Mtisfeo, after-shocks being e^edaUy 
t frequent to (he south of Jalaps. The princh>al dami^ 
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so far as is yet known, is at Cordoba, J^iqNW Cos- 
cocnatqftec, CalcahuSlco, Teocelo, and CosaMtIan. the 
area within which injury to property occurred ts, bow- 
ever, considerable. The city of Vera Crux it depriv^ 
of gat and water, owing to many breaks in the maids, 
and, even so far west as Mexico City (150 miles from 
the coast and nearly 300 miles from Vera Crux), the 
walls of large buildings were cracked. As In all 
destructive shocks, the central area was completely 
isolated, but the unusual violence of the principal 
shock is also evident from the change in the course 
of the River San Francisco, the rupture of water-mains 
at Vera Crux, and the uproOdng of thousands of trees 
in a forest twenty-five miles from that dty. Hie loss 
of life is still unknown, but Is sure to be considerable. 
At Coscomatopec it was increased by the rush of 
people to the church when the first shocks were felt. 
According to the officials of the Mexican Government 
Observatory, the centre of disturbance was situated in 
the volcano of Orlxaba, but the earthquake was clearly 
tectonic, possessing none of the characteriklic features 
of volcanic earthquakes, though the opening of a new 
crater in the volcano may be connected with the same 
movement which caused the earthquake One point 
of some interest is its occurrence near the north coast 
of Mexico, the principal seismic regions lying on the 
south or Pacific side. 

In Memoirs of the Bernice Pauahl Bishop Museum, 
Honolulu,” vol V., port iii , for 1919, Mr. T. G. 
Thrum publishes a long sene^ of native documents 
from the FcMrnander collection, giving the Hawaians’ 
account of the formation of their islands, the origin 
of their race, and their migrations. The records now 
printed m the original language, with English transla- 
tions, indude fifteen mythicid tales, twenty-five tra- 
ditionaxy stories, and the legend of Kawelo, whldi 
extends to six chapters. The publication is of great 
importance from the points of view of ethnology, folk- 
lore, and linguistics. 

In the Journal of the Royal Anthropological Institute 
(vol. xlix., January-June, 1919) Mr. J. Reid Mdr dis- 
cusses the occurrence of humanly fashioned filnts in 
the Middle Glacial Gravel at Ipswich. These imple- 
ments and fiakes do not exhibit marked signs of 
abrasion by water action, and the writer regards it at 
a possibility that the place where these Middle Gladal 
specimens are now found cannot be far removed from 
the deporits in which they rested in an unabraded 
state, and that the water which laid down thp Middle 
Glaiial deposit did not flow at a turbulent rate. The 
only dateable artefacts so far recovered froip Uxis gravel 
are some small platessiform flint implem^ts, which, 
though stxudl, otherwise resemble closel)^ tte xreU- 
known early Chellean implements. ocourreoce 

of flint implements of early Chellean form In a ^vel 
presumably more andent than the Glacial ChaOty 
Boulder Clay will no doubt come as a suipche to 
mAny archmlogists, but thefc does not ibeetn to be 
In case any escape from Xttch a oondudon.’* 

lit the PybUc H$l^ ioc NovH^ber <voL x., 
No* It, Toronto) Prtf. Ffaser^fiarris dtscMea, 
medica] and allied profiMkms a^;^ Stum soMw* 
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He coit«id«n that the advantages of such a service 
hr outwdgh the possible disadvantages* Among the 
advantages are mentioned the speedy exclusion of 
q[uacki and irregular practitioners, and of the struggles 
for axiftenoe and rivalries among the regular practi- 
tiofiers, while the public health would be maintained 
as never before; treatment would be prompt and of 
the highest qu^ity; specialists of all sorts easily 
accessible ; and all manner of special treatments 
readily available for the rich and poor alike. 

Tub weekly mortality statistics of ihe influfn7a 
epidemic beginning in the autumn of iqi8 for thtrt\- 
nlne large American cities have been subjected to a 
preliminary analysis bv Prof. Raymond Pearl (Reprint 
Na 548 from the Public Health Reps., Treasury 
Dept, U.S. Public Health Service). There was con- 
MerBhk variation among the several cities in the 
nelative degree of explosiveness of the outbreak. The 
analyst appears to demonstrate that an important 
factor causing this variation was the magnitude of 
the normal doath-ratrt occurring at the same time as 
the inlluensa epidemic in respect of pulmonary tuhf*r- 
culosis and diseases of the heart and of the kidnevs. 

In Medical Setetire: AbsiracU and Rtvtews for 
December (vol. i , No. 3) the influenra epidemic of 
191S-19 is reviewed in alt its aspects. In the civilian 
population of the United States the total number of 
deaths attributable to the epidemic was estimated at 
not fewer than 430,000, a death-rate of more than 4 per 
thousand. In the County of London some 22,750 
deaths were caused by it The statistics of the Lif<‘ 
Insurance Bank of Gotha show that, whereas in 
1889-90 eoidemic influenza caused no deaths in the 
age period 15-30, In 1918 the greater number of 
deaths occurred in this age period -an experience 
similar to that which obtained in this country. 

Wk have received a copy of the general repot t ot 
the Survey of India for 1917-18. Shortage of officers 
necessitated the curtailment of field work. Several 
officers and survey parties w^re supplied for Persia, 
Mesopotamia, and East Africa. New inai>s published 
included 43 one-inch sheets, 65 half-inch sheets, 
4 quarter-inch sheets, and 13 sheets of the million map 
TTie report gives useful index maps of all the sheets 
published up to the present on various scales by the 
Indian Survey Department. 

The United States Geodetic Survey hos published a 
report on the connection of the arcs of primar> 
triangulation along the ninet\-eighth meridian in the 
United States and in Mexico (Soeciol Publuation 
No. 54), Mr, W. Bowie, the writer of ihe report, 
points out that this connection not only makes^it pos- 
sible to compute with greater accuracy than hitherto 
tiiadimensfofls of the earth, but also enables Mexico to 
extend new areas from the ninety-eighth mendian arc, 
which can be based on the North American datum, 
li the United States standard datum is now called. 
It hpd been intended to carry out this work in 1913, 
but the uhiattfed conditioite in Mexico made It neces^ 
'rmtg h> postpone the obseri%^ons until 1916. The arc 
pi ^ ^nfnety-alghtli meridfm was complete^ to the 
Cfioiidien In 1907. 
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Tiir Value of large-scale maps in war is the subject 
of an unsigned article in La GiographU (vol. xxxu.. 
No. 7) on the Service Gdographique of the French Army. 
This Service was practically created by the war, when 
It waH realised that the available maps of France were 
on too small a stale to be of use Maps on scales of 
i/8o,uoo and 1/200,000, although valuable for war in 
the open, were unsatisfactory for trench warfare. 
T^rge-scalc plans were available only for the neigh- 
bourhood of Paris and certain fortified places. It was 
decided to make maps of the war area on a scale of 
t/30,000, 1/10,000, and 1/5000 {plans dtrecisuts). Of 
these the smallest scale was for nrtitlcry use, the 
second for Staff work in general, and tha largest 
scale, (onbned to front-line areas, for infantry use. 
(jencrally sjxsaking, the 1/20, 0(k) pro\ed to be the 
most useful. It is hoped that this will be extended 
to the whole of France and be periodically revised. 
The urgency of the demand in war-time did not allow 
of detailed resurvey for this work, so recourse was had 
to existing survey material, land valuation plans, and 
aerial photography. Specimen sheets of the maps 
c)( company the article. 

In the Bulletin of the Central Meteorological 
Observatory of Japan (vol. iii., No. i) Prof T. Okada 
attempts to discover a forecasting fot inula, starting 
from the undoubted fact that in Japan a hot August 
means a good crop, and a cold August a bad one, 
resulting in famine in 1903, 1905, and 1913. Prof. 
Okada connects the temperature of northern Japan 
with the sun-spot cycle, but more definitely finds a 
correlation between the August temperature in that 
region, the March pressure difference between Zika- 
wei and Miyazaki, and the South American pressure 
for March to May, using data from Santiago and 
Buenos Aires The South Vmcrican data give larger 
correlation cor flicients (0*5 or 06 with P E.<o i) than 
the Ziknwei-Miyazaki pressure differences (0*3 or 04 
with P.K >0 i). Treating iho districts of Hokkaido 
and T6hoku separately, he obtains the yearly varia- 
tion in the riev crop for the foiincr as o53X+0 26y, 
and for tiu* latter as o t8x-*-o Joy, where x is the yearly 
\ariation of South American pressure, March to May, 
and r the yearly variation of pressure gradient, Zika* 
uci-Mi\a/aki, The table of tomparalive results shows 
«t fair agreement in sign between calculated and actual 
\iclds, especially for Hokkaido, and the conclusion is 
drawn that, in general, abnormallv low pressure In 
Ihe southern pait of South America from March to 
Mav and abnorm<dly small piossure gr.idient in Mardi 
between Zikawei and Miyazaki ar» followed by a 
failure of the nee crop in northern Jaoan. 

Dr. G. R Wiki and, in his Classification of the 
Cycadophyta” (Am, Journ, ScL, vol. xlvh., p. 391, 
1919), reviews “the gymnosporm phylum,’* and goes 
much further than this in providing a table in wUdl 
the evolution of dominant and ^>eciallsGd land-pUnte 
is correlated with the climates of successive geokqflad 
periods. In this suggestive diagram various types are 
shown as moving towards ’’ascendancy and eatlnc* 
tion” dr “ simpUfication and reduction,” sharply or 
aently from a previous parallel course of evolutfon. 
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** Basic or semUmmortal types’* oC veiptatloa are 
rqisesented by a hdriaofital tine running' across the 
bottom of the diagram. Elsewhere Dr. WIetand bas 
lamented the depletion of the already smail group of 
patoobotanlsts. If he could give us a general 
treatise on the problems expressed so concisely In his 
diagram, he might win a keen body of adherents. 

Mr Okorok Barrow, in a paper on “ Some Future 
Work for the Gecdogists’ Association ” (Proc. Geol 
.\ssoc., vol. XXX., p. I, 19X9)> revives fn a remarkable 
degree the view that some of the features of the chalk 
surface round London are due to marine erosion, 
acting probably in Pliocene times It is urged that 
the quartx-pebblos of the prc-Glacial higlwlevei gravels 
uere wa&h^ into the chalk basin by the lAaters of a 
shallow sea, which cut passages in the escarpments 
and thus originated many of the wind-gaps. The 
chalk iscarpments, together with those of the 
Lower Greenland, were, in their first form, ridges It ft 
b> the marine denudation of the softer Gault nnd 
Eocene strata If the “beach deposits” (high-level 
gravels) tire of Pliocene age, no berlous post-1^ locenc 
bending of the legion can have occurred, since thei 
lie at approximate Iv the same levelb Mr Banow 
suggests thit they are liule later than the I^nham 
D^s, and the memberh of the Geologists’ Ahsoci »tion 
are now invitid to prove thrii age bv a diligent setrch 
for fossils 

Dr K L. Si \m md Mr G I Ifigson, of the 
British Photographic Reseaich Vssociation, communu 
cate to tht Journal of the Rov.d Photographic Societv 
(December, 1919) the results of their investigations, 
which xhow that the sh ipe of the characteristic curve 
of a photographic plntc deoend^ not only on the thick, 
ness and opantv of the film and the time and mi thod 
of development, but also on the relation of the 
different sixes of grams in the film to each other and 
the quantity of each size present. This new factor 
they claim to be the most important If the grains 
are all of the some sire, the curve is the steepest 
possible If the grains are of various sizes, the curve 
is the sum of the curves due to each group of particles 
of the same siae The larger grains are more sensi- 
tive than the smaller grains Uniformity of grain- 
size is, therefore, desirable in plates for black-and- 
white work, and the authors find that the steepness 
of the curve can be foretold from photomkrograohs of 
the grain. Photomicrographs and curves arc given in 
Illustration. 

1h MaVf 1914, we mentioned in these columns two 
msthods which had been devised for reducing the 
measurement of the horizontal component of the 
earth's magnetic field to that of an electric current 
!n the first— due to Prdf. Hkks and tested in prac- 
^ by Mr. W. A, Jenkins <PWl, , October, 
earth's field was reversed by the current In 
a 0^1, and the reversal determined by the time of 
oaciitat^ of « small magiset. In the second-^-due 
to A, Schuster add tested at the National 
Physical Loboratdry by Mr. F. E* SmUh (TarrsstrM 
llbrch, X9i4>— the earths Md was 
d tf f Sil h d by that of the coil, aijtd a smafi magnet aet 
fUMf aft right angles to the Md. In TmtttfW 
i»Q. a 6 aOy VOL. 104] 


IfagnsfitiH for September, X9i9« Prof, W. UtJiAUit 
formerly of the Kma UnhiBrdty (from adikh tlie 
staff had to flee omthe capture of the tosra by the 
Bolsheviks In September, 1918), gives an abstract of 
a paper he published in «Russhm |n >915 deacribiag 
a third method, it retains the doe principle of ^ 
Kew magnctometei , but substitutes for die deflacting 
magnet a pair of coils throu^ which a standard 
current measured b> the pc^entiometer method Is sent. 
The method gives results at least as accurate as those 
given bv the magnetometer, and takes only a tenth 
of the time. 

Two useful papers on three-electrode thermionlL 
valves have been published recenth bv the Bureau 
of Standards, Washington. The first paper, by Mr. 
J. M. Miller, discusses the connection between the 
input impedance of the valve and the load in the 
plate circuit Theoretical relations are obtained which 
enable us to calculate the input Impedance when the 
impedance In the plate-circuit is known. It is shown 
that the results are in excellent accord with experi- 
ment It 18 interesting to notice that when the load 
in the plate circuit is inductive, the impedance can be 
represented as a negative resistance, in which case 
the valve can act as a generator. The second paper, 
b\ Mr L. M Hull, gives a partiallv sucressful attempt 
CO obtain a method of rating thermion ic-valve genera- 
tors A tic nr theoietical statement of the problem 
tv given, nnd important theoretical conclusions are 
deduced, but experimental work is still in progress 
The oroblem ih one of consideiable commercial im- 
portance, as thermionic-volve generators are now the 
standard source of suppK for radio-telephone and 
radio-telegraph stems, except in the few cases when 
very high power is necessary. The present empirical 
method us^ for rating these generators is of little 
value All interest! d in the subj^ts discussed In these 
papers, the numbers of which are 351 and 355 respoc- 
tivelv, can obtain a copy of them by sending a request 
to the Bureau 

In the l^S Bureau of Standards ScienUfle Paper 
No. 350, entitled “ Equilibrium Conditions In the 
System Carbon, Iron Oxide, and Hydrogen In Rela- 
tion to the Ledebur Method for Oxvgen in Sled," h 
IS shown that mixtures of iron oxide and Achcion 
graphite are not, and mixtures of iron oxMe with 
“cemented” iron or white iron (annealed or un- 
anneakd) are, reduced at 900^ C. by the cartkm In 
them when hydrogen is passed over them at rates of 
two litres per hour, or faster. Because of them facts 
It is probably impossibie to determine by the lledebur 
method more than 75 per cent, of the oxygtt p r esen t 
in steds as ferrous oxide. The effect of rate of 
passage of hydrogen on the Ledebar oxygsMonteht of « 
certain fteds ht shown. The paper can be dMnOd 
on application to the Bureau. 

BcMmno Paper No. 347 of die U.S, Borean of 
Standards descrfbei an MvealIgdAoii carrM ehC aft 
tht Burem'on the of affflyv pt VfeP 

dondumhi type, and fid met M fid medlaMitd l 
propettkd obteriM of vgrtafiool 'tp ^ ipwMs 
treatment .oofidtiioai. CopcHnons Ate lifee. M a rtP m 
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^ta ^SOOAttoM for th0 coniinarctal heaMr^tment 

^of tbfo A theory of the mechantsm of hartlm 

itif ^ of duralumin is proposed, based 

m Iho decreaAig sc^ubilitv with decrease of tempera- 
fUri of CuAlt m alummiup The precipitation of 
this eoitipoundf suppressed during; quenchuig pro- 
ces^nirfng ageing, and takes place in a highly dis- 
peried lDrm» To the presence of this highly dispersed 
consfikieot Is due the hardness of the aged alloy 
Those Interesled mav obtain n cop^i^ of the paper 
on applieatton to the Bureau 


A SHoar list of hooks denling isith entomology con 
tambig 165 titles has just been issued bv Jlfr F 
*3 High Sheet Maryksbone W t Many of 
dbe vooks listed are much reduted in price 


Tat latest sacntific catalogue (New Senes No 89)0! 
Misrn J Whetdon and Co 38 Great Queen Stnnt 
WCa, contains upi;iards of 1500 items rchtmg lo 
pure and applied chemistr\ astrononi\ clectritity 
mathematics meteorolog\, phvsics etc In addition 
particulars are given of manv set^ and tong runs of 
soeotlfifc senals and ti insactions of biieniifii societies 
which Messrs Whcldon ha\e for disoobal The pnee 
of the catalogue is 2d 


Tms following iti. among the announcements cf 
books to be published bv Messrs MacmiUan and Co 
Ltd between now and Faster — Cvtolog> With 
Speaal Reference to the Metaroan Nucleus, Prof 
W E \gaF, illustr ited The Principles of the Phase 
Iheory Heterogeneous Equilibria between Salts and 
their Aqueous Solutions, D Clibbens illustrated 
The Theory of Determinants m thi Historical Order 
of Dc^dppfnent, Sir Thomas Muir (vol 111 The 
Penod 1861 to 1880) A Manual of the Timbers of 
the World Their Characteristics and Lses A L 
Howard to which IS appended an account of the 
Artificial Seasoning of Timber h\ S hitrgerald illus 
trated^ Essays on the Surgerj of the Icmporal 
Bone/ Sir Charles \ Ballance with tht assignee 
of Dr C D Green a vols illustrated Space 
Time, and Delt^ ’ (Gifford Lecturer at Glasgow 
Prof S Alexander, 2 vols Implication 
and tan^ Inference Dr B Bosinquet Mind 
Eiiet^» Prof H Bergson, translated bv Prof H 
Wildpn Carr, in collaboration with the author The 
IdSW Irf Progress An Inquiry into its Origin and 

GtwWh,** Piof J B Bur> , Essays in Critical 
RdrffdRA A Co Op er ative St\^v of the Problem of 
Knowledge/’ Profs D Drake A O I ovejoy J B 
A. K Rogers, G Santarana R W Sellars, 
\ stwg «A Crtttcal Hutoiv of Gnek 
W T Stactt, "Through Deserts ind 
OmwI of Ciintrtd Asm ' Miu EUa Sylwi and BnK • 
Or fm/ S^, lUuttrated , Thr Handbook to 
tt> C Luke and O J Jarduw, ne« edition 
tl> bptwkmlt Peeiilea of Northern Rhodesia 
y Smith and the late Capt K M Daie^ 
fllhaillKptedp "Among Ste Names of the 
"v ‘OiffM)" llfS E HddflbM) illustrated , End- 
; r SufrtmaS niM! Blue Guides) , and 

UuigNK tut wwajm ur Narthumluna,' P A 
lll|^ ^ Bw e Htat bdly Rui^ thomson TM 0 pm 
\OL T04J 


Court C o (Chicago and London) will publWh 
short!) A Hiatory of the Conceptions of Limits 
and Fluxions m Great Britain from Newton to Wood* 
house Prof F Cajon It will form No 5 of the 
Open Court Classics 


OVR ASIRONOMICAL COLUMN 

hi KCntObCOl IC DarKKMINATIOV Ot SiELLAK PAKAt4JiX 

Since this method of parall i\ dt termination was 
devised the numbii of bUrb of which the parallax 
hab been mt isurcd tngonomttncalh has increased 
considerably With the view of testing the accuracy 
of the curvcb used for deducing ibbolute magnitudt 
from tht relitive btrength of ortain bpectral lines 
M<ssr*» \\ S Adams and <i Stromberg have made an 
tvhiubtive comparison bitwfon tlnir spectroscopic 
pii lifixib which now number bome 1500 and the 
piiiilaxes deduced from direct measures and proper 
motions the results are given in Proc Nat Acad 
Sci Juh 1919 Ihe stirs irc divided into bve spec** 
tral Ay to IS Iq to CS (iq to K3 K4 to 

Kq nd Ma to Md Ihc spectroscopic, method has 
ml vLt been applied t) ttpes B, to V« as suitable 
spe cti il line s h ive nc t be en found I ho graphs show 
verv satisfictoiy ucurdance the weakest peunt 
Ixini^ the fiint(?f ib«*o1uu mignitudes m the first 
1,1 tup whin the SI) ctrosc.opic determinations of 
dist u 11 smallei th in those measured directly 
IIh list two groups indnite verv iJeirly the division 
int > gi int and dw rf st irs this is also faintly mdu 
c ted in Ihe set end ind third groups but not at ill 
in the hist 

Ihc lulhors dr\w the sUisfutorv conclusion that 
in this !ai**t mount of observational material 
h irdh i singlf serious conlr idiction has been found 
bctwcin the spectroscopic jnd trigonometric lesuUs ' 

Mihor Planbcs— D r F Cohn gives his annual 
report on the. crbits of recenlU ducovered planets in 
Irtf Naeh s«3o Iherc are now 914 planets to 
whuh permanent numbers hwe been asst^ed besides 
sever j| hundreds which have been observed insuffi- 
ucntly aoproximate orbits hive betn computed for 
about eightv of the litter Two of the freshly num- 
bered planets arc. of snccial inlercbt— No 8q8 for its 
high eccentrici^ amounting m irl\ to 04 and No 911 
since It IS n sixth member of the Trojan grouo the 
mean motions of which are the same as that of 
fupiter Two others Nos 89^ and 914 ane notable 
for large inclinations more than 35^ in each cose 

IisAR Photograiiiv wuh the iooin Reflector 
^Popular Uttonomv and Pubs Astr Soc Pacific for 
December comtam reproductions of some beautiful 
photographs taken with the new reflector at Mount 
Wilson bv Mr F G Pease Silver pnnts have also 
been presented to the Roval Astronomical Society 
The equivalent focus u 134 ft the scale is, therefcHTe, 
verv large and a wonderful amount of fine detail la 
shown Prof Hale notes that the instniment Is to 
be called the Hooker telescope in memory of tte 
donor of the optical ports It ft welcome news that 
Its performance comet up to the highest expectations, 
and that the Mount Wilson conditions of seeing pcovh 
eoual to standing this most severe test v^on &ma 
The (riMluit) mouons of faint stars in Bte heart ot 
globular dusters and in the star.4douds of the MBIkr 
Way can be measured ” Nebulium has bean fcMMiA in 
the varfobfo star RAquatft, and lumlnoua cIdu 4 s 
caldum vapour are found to surroufid tba stag la 
Hind's variable nd>ula in Taurn* It Ul also aofotHs 
to study the qlectra of the Mitt compudona m ( 9 om 
double start 
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PRIZE AWARDS OF THE PARIS 
ACADEMY OF SCIENCES. 

A ^ the annual public meeting on December aa, 
M. ^ L^on Guignard in the chair, the prizes 
awarded in 1919 were announced as follows 
Mathemattes, — The Bordin prize to Salomon Lcf- 
schetz; the Franca^ui prize to Georges Giraud, for 
his work on automorph functions 
Mechames. ^The Montyon prize to Albert Herdner, 
for his work on the construction and working of 
locomotives; the Poncelet prize to /Gen Prosper 
Quurbonnier, for the whole ot his work on ballistics. 

Astronomy — The Lalande prize to Vesto Melvin 
SUph^, for hu work at the Lowell Obsorvator>, 
especiailj^ his researches on nebulde and star clusters; 
the Benjamin Valz prize to F^Hx Boquet, for his 
work at the Paris Observatory; the G de Pont^- 
coulant prize to Arthur Stanley Eddington, for his 
studies of stellar movements 

Gfography — fhe Gay prize to Ren6 Chudeau, for 
his exploradonh in Western Africa; the Tchihatchef 
prize to £ C Abendanon, for his fcmk entitled ** Ex- 
pedition de la C^l^bis centrale.” 

Namgatton.— The prize of 6000 francs between Yves 
Le Pri^r and Georges Sugot ; the Plumey prize 
between Georgs Raclot (1500 francs), for his experi- 
mental researenob on the longitudinal flexure of snips, 
Maurice Poinoet (1500 francs), for his theoretical and 
experimental researches on the blades of steam tur- 
bines, and Alfred Schwartz (tooo franco), for his work 
as a whole 

Phyucs. — 1 he Kastner-Bourhault pnze to Marius 
I^tour, for his researches on electric motors; the 
Gaston Plants prize to Emile Brylinski, for his w^ork 
In applied eicctiicin, the Hubert prize to Ra\mon(l 
Jouaust, for his work on magnetism, electrical 
standards, photometr>, and wireless telegraphy; the 
De Parville prize to Louis pdcombe, for hib work in 
various branches of phv<>ics; the Hughes prize to 
Henri Chaumat, for his work on the industrial produc- 
tion of ozone, the electrolytic reduction of indigo and 
other dyes, and other work in electrotethnics; the 
Pierson-Pemn prbse to Georges Cognac, for his work 
on the secondary X-ravs, interference, and other 
mtica] phenomena; the Clement F^lix foundation to 
Charles F^, to enable him to continue his experi- 
ments on the production of a small drv accumulator 
Chemistry —The Montvon prize (Unhealthy Trades) 
to Georges Rivat (3500 frams), for his work on the 
analysis and absorption of arohyxiating gases; an 
honourable mention to Arnold Lassieur (1500 francs), 
for his contribution to the identification of the sub- 
stances contained in the German poison shells; an 
honourable mention (1000 francs) to Cyrille Toussalnt, 
for his chemical studies connected with the war; the 
fecker prize between Ernest Fourncau (sooo francs), 
for his services relating to the synthetical preparation 
of medicinal organic compounds, Louis Maillard (3500 
Irafics), for the whole of his work in organic chemistry, 
and 'Marcel Sommelet (2500 francs), for his researches 
on the ether oxides, the homologues of benzvl chloride, 
alcohols, and ald^ydes ; the Cahours foundation 
divided equally between Georges Mignonac and Maroel 
MuftL for thdr work in organic dicmistry; the 
Hoaseau prize to Rend Loequin, for similar researches. 

Mineralcgy and Geology.— The Delesse prize to 
FrMdrk Roman, for his geological and palzeonto- 
lof^l work; the Victor RouHn prize to I..donc8 
JeSnud, for the whole of his work ; the Joseph Labbd 
oriae to Pierre Pruvost. for his studies on the Coat 
, Measives of Northern France. 

The Montagne prize between Fernand 
Nfo t e aM (1000 francs) and GgMri Amaud {500 franc^ ; 
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the Jean Thors prize to Aiiguste Sartocy^ for h|s pub- 
lications on cr>ptOfl4mk' bo^my: the De Coin^jprige 
to C. Houard, for ms work on the cedd^c^ of fidm- 
pean Phanerogams; the Jean de Rufz A Lavizon 
prize to Raoul Combes, for his researdies on the 
absorption of glucosides by plants and on plant fig- 
ments. 

Anatomy and Zoology —The Cuvier prize to J. Jolly, 
for his work in hlstolo^ ; the Savigny prize to Louis 
Boutan, for his botanical and zoologi^ stuoie* in 
the Red Sea and Indo-Chlna 

Medictne anM Sutgei^ — Montyon prizes tb Michel 
Weinberg and Pierre ^guin (3500 francs), for their 
memoir on gas gangrene ; Louis Martin and Auguste 
Pettit (2500 francs), for their memoir on ictero- 
h»morrnaglc roiroduetosis; Henri Rouvillois, GuU- 
laume I^uis, Albert PMeprode, and Antoine Basset 
(2500 francs), for their studies on war surgery. Honour, 
able mentions (1500 francs) to Jean FTolle and Jean 
DeJmas, for theii book on the discovery of the de^r 
vessels; to Alfred Boquet and L, Negre, for their 
work on epizootic lymphangitis; and to H. Gougerot, 
for his woTK relating to venereal diseases. The Barbier 
prize to Albert Gorls, for his work on the localisation 
of gluiosides in plants and on the preparation of 
catgut for surgical purposes ; the Bryant prize (arrears) 
to Paul Ravaut (3000 francs), for his researches on 
malaria, and to Luclen Camus (2000 francs), for his 
researches on infection and vaccinal immunity ; the 
Godard pnze to Albert P^rd, for his research^ on 


the genital glands , the Chaussler prize between Albert 
Dustin (3000 francs), for his studies relatingto neuro- 
logv, embryology, and histolpg\, Marcel rrois and 
Barth^lemy Caubet (3000 francs), for a memoir on 
fatigue in industrial work, Adrien Grigaut (3000 
francs), for his memoir on new chemical method in 
pathology .md their results, and Hector Marichelle 
(1000 francs), for his researches on the mode of pro- 
duction of speei h sounds ; the M^ge prize (encourage- 
ment of 300 francs) to Jules Glover; the Biellion piw 
to the late Georges Demenp, for the whole of his 
work, and a very honourable mention to Humbert 
Boucher ; the Baron Larrev prize to Camille Lian, for 
his memoir on the cardiac troubles of soldiers; the 
\rgut prize to Robert Pierret, and a citation to Victor 
Ravmond and Jacques Parisot, for their memoir on 
trench-foot 

Physiology — The Mont\on prize to Robert T-d\*y, fot 
his work on the toxins of genital jproducts of certain 
animals; the Lallemand prize to Ldcn Binet, for his 
monograph on trembling, and a very Honourable cita- 
tion to E Couvreur and E Duroux, for their work 
on nerve4csions, and to Andr^ Ldri, for his memoii 
on war-shock and emotions; the PhIHpeaux prize to 
Mme Lucie Randoin-Fandai^, for her rt»earchez on 
blood-sugar; the Fannv Emden prize to Won 
rhevreuil, for his memoir on existence after deatfi. 

Sfafisffcz.— The Montyon prize to Artintr Chervin, 
for his book on Germany or to-morrbw. * . 

History and Philosophy of the 5cienc«z*--^The 
Binoux prize to the late Rend Larger, for hlz pub- 
lications on the extinction of niedes by degmresoenoe 
and the theory of cOuntor-evcgutlon or deglheraiditHSe 
by oatbblo^l heredity. ^ 

Mfdab.-^The Berthelot medal to Georgez tUvat, 
Louis Maillard, Maroet Sommelet, and Rend LocqUbi. 
General Prizes, —Greod prize of the phyzkal ecMcM 
Louis Roule, fbr hlf rezeofchea on 
fidwii Petit d*Ormey prize, fo Henn L 
for Ml mathematical woricz ^ ^Bltrade D«lc 
to H. Perrier de IglBathle. for hie identUIi , _ ^ 
Madogazear; the J. J- |)«tw^'/Fau1 

Tulllerat and IMfle GdrardetBuf Salntour^pri^ fn 
Bugftiie Pa^, fer M« anri*aira^smki 
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P«rv!Qe prise between H^Is Ollivier (1500 francs), 
for hit course of tfenerel physics, and Adrien I^ir and 
H. Legiutgoeiix (1500 francs), for their woiic entltletl 
“The rroduett of the Sea”; the Lonchampt prl/e to 
CwnUle DdeMtuie, for hl& work on the presence and 
fii$ of dne in animals : the Henry Wilde prize be- 
tween Jean Rev (1000 francs), for his researches on 
projectm* and' Adrien Bochet (kxjo francs), for his 
mechanical and optical in\entions; the 'fhoriet prize 
to Addphe Richard, for his catalo^e nf scientific 
books in the libraries of Paris 
Sf^cuA FoMtida/fan5, — The loinnelongue foundation 
10 Mme. Cusco and Mme. Ruck. 

The Lf^ace prize to Robert Henri Le Besnerais, 
Maurice victor Ouruy, and the late Charles Mane 
Carcopinc^Tusoli ; the'L, E. Rivot prize to Robert Le 
Besnerais and Maurice Durut (each 750 francs), LouN 
Delmat and Henri Paf{€zv (t^nch 500 francs), Joseph 
1 'ontaine and Albert Mnnselln (e.u h 730 francs), Robert 
Bew and Henri l«ang (each 5c o franco) 

Foundations for Srtrnft/if Hcscauhes, — Th* Gtf;ncr 
foundation to Rent^ Baire, for his work on tht* ^eneial 
theory of functions ; the Charles Boui hard foundation 
to Jean Camus, for the continuation of his work on 
nerve reactions, the regeneration of nerves, and tin* 
effect of various poisons on the nerve-centres 
\Noie, — As in former v»»ais, the Bonaparte and 
l.outretiil foundations have been omitted, and witl be 
dealt with in a separate article ] 


EDrCATIONAL COXFKREXrhS 
'T'HE eighth annual Conference of Educational 
* Associations was held at L niversiu Colkge, 
Xx)ndon, on December ji-Januarv 10. ITiree 
tendencies could be obser^ in the )ength\ list 
of lectures and discussions arranged for this well- 
attended conference: the preparation of the citizen, 
testing for capacity, and care for the* artistic side 
of life, TT)e Master of Balliol took “The Educa- 
tion of the Citizen " as his topic before the Training 
CoUem Association, while to the Assistant Mistresses* 
.Assomtion Mr Evan Hughes lectuied on “The 
Importance* of a Wider Knowledge of Economic 
Piindples.” Under this head, too, came a discussion 
of continuation sdiools and their possibilities Sir 
William Ashley, in presiding at a joint conference on 
this tq>ic, emphasised the difficulty of forc*casting the 
labour demand of different occupations, and of antici- 
pating the place that skill would occupy within any one 
induefry. Mr. Spurlsy Hey, Director of Education, 
Manch^er, found his difficulties in the proviMon 
of buildings and teachers, and was cntical of 
Vrorke schools; whilst Mr. Beresfc«*d Ingram uas 
more 4i*tressed bv the problem presented by the small 
employer. The Civic Education League also took up 
this question in a discussion on education and 
Industry, adiidh, largely turned upon the problem of 
the woH» schooT, and. In conjunction with the Infant 
Welfture Anoclation, arranged a course of twelve lec- 
tures dealing very thoroughly with the whole question 
9I wfant care and child nurture. 

.Sugenics entered into this course, but was more 
spedfi^y treated by Dr. R. Douglas Laurie, who 
kdurad on '^Eugenics Education In the Training 
and at a later session on “ Eugenics Edura- 
tfte School, » before the Eugenics Eduration 
He would not allotc the feeble-minded 
fi to band ddwn his qualities, or the aggravated 
^to paw on his Inhwcnt pauperism; 

> of4 deaf-mutes, and epileptics s^ld be 
The eugenic pelnt ol view shc^ be part 
constitution of 'every normal «"<} 

k ^ ha haw «me meawn? of 

g|vw to eyerv boy or This should begin 

Sto^voi. 1041 


with Aature-stud^, develop into physiology, and then 
into hygiene, which should lead on to eugenics. 

A correlative of such teaching wa& to be found In 
cl brilliant lecture by Dr. Olive Wheeler to the 
VssisUint Mt^trevses* ‘ Association on “ N<{w Views 
of Human Personality ” Dr. Wheeler contrast^ 
the mechanistic tendencies of the nineteenth 
centurv w ith those of a moto idealistic charac- 
ter which uere becoming current in the twentieth. 
Thi^ change she traced largely to the develq>ment of 
modern biolc^ and psychoTo^. The child was bom 
with certain a\ namic forces . the instincts as dcscrib^ 
b\ McDougall, the appetites as outlined by Drever. 
These powerful impulses needed expression ; if 
repressed, thr\ still existed in the twm of the 
unconscious, and continued to influence conduct. 
Attention was directed to Berjgson’s view that the 
essential differeme between a living organism and n 
machine wa'* the power of creation and the imporl- 
mce he nttaihM to that modification in the “urge,” 
or d\ namic flux, which caused nn organism to move 
jn a specifle direction. 

The problem of t^ng capacity was first raised by 
Mr G F Daniell, of the Kent Education Depart- 
ment, in opening the discussion on “The Selection of 
Elementary Children for Higher Forms of Education." 
Mr. Daniell favoured a preliminary examinulion in the 
elementarv* schools of pupils betw't*€n ten and twelve 
vears of .-ige, by which some would be selected for a 
final oxaminntlnn, to consist of written tests in English 
and arithmetic ITie teacher’s report and the school 
record should be considered, and an interview arranged 
in at least ail doubtful cases. Psychological tests ho 
held to be useful and valuable In this connection, and 
he thought that careful inquiry did not support the view 
that the largely written character of the examination 
cxcludiKi from the secondary schools all who were 
gifted in artistic work and craftsmanship, though it 
would be well to include in the examination a test 
of such abilltv. could one be devised that wav both 
satlsfaitory and easily applied 

The question of p8\chological tests was dealt with 
b\ Dr r. B Ballard in his lecture on “The Measure- 
ment of Practical Ability “before the Educational Hand- 
work Association Dr.* Ballard *s incidental exhibition 
of the well-knowm tnnping machine for testing innate 
motor ability was largely reported in the Press, and 
equally misunderstood, llie whole subject was treated 
more fully in his lecture on the followir^ Monday to 
the British Psvchological Society on “The Develop- 
ment of Mental Tests,** one of the most successful and 
largely attended meetings of the conference. He 
points out that the history of mental testing was, in 
the main, an attempt to Intixiducc mathematics into 
the solution of the problem of the selection of ability. 
The earliest attempts were in the direction of finding 
some physical correlate of mind, ns in the phrenology 
of Gall, the physiognomy of Lavater, and the crimino- 
logv of T^ombroso. But neither such static measure- 
ments, nor the later ^plied dynamic measurements of 
motor response to stimulus, gave results that were 
vaffd beyond their own sphere. Thev had passed from 
the physical to the psycho-physical, and were now 
rea9hing out to the psychical tests. But success in 
securing standardised tests and measurements de<. 
pended upon three mathematical conceptions : that of 
a definite scale for the measurement of intdligenre* 
first devised by Binet, much abused but much used; 
that of the law of normal distribution enundated bv 
Quetelet, but first applied to mental traits Irf GMton't 
and that of the docteine of conretatioh, soiq^ested adso 
by Galton, but elaborated by Trof. Karl Pearstei and 
by Prof. S^rman. The same subject recetlted fiutber 
treatment by Prof. John Adams In a lecfi^ Oit VTestS 
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Intellt|ttaoe -before the Aeeocietioo of Uolveretty 
Women Teecbeni wherein he pointed out the depend 
enoe of efficiency of intelligence upon its environment 
and the well marked distinction tlut tests had revealed 
between knowledge and o^iaaty educational attam 
m^nts did not hide lack of intellectual abilit\ 

Within the artistic sphere of the conference were 
embraced play mu^iic dancing and the drama all 
p<^lar and suf^estive topics Prof James Shelley 

f ave a thoughtful lecture on The Seriousness of 
la> before the Froebel Society Dr Somervell 
treated of The Place of Music in Education before 
the Girls School Music Union as did Mr Stewart 
Maepherson before the Association of Head Mistresses 
before which also Mr Burret CarMnter lectured on 
The Place of Art in Education very popular too 
were the lecture with demonstration on Folk 
Dancuig by Mr Cecil Sharp before the English Folk 
Dance society and that on Eurhythmies by M 
Jaques Dalcroee and held at the Lyceum Theatre 
whilst the Brit sh Drama League orew a crowded 
house to hear Mr Ben Greet s account of the great 
work being done in london in introducing the acted 
Shakespeare play to children from the elementary and 
secondary schools in school time 
Altogether it was a very full conference but those 
who ittempted the whole course could onlv save them 
selves from mental indigestion b\ 'ipplymg to the 
lectures Mr Fisher s dictum about books given in his 
opening address Some books live to be skimmed 
others claim to be studied minutely in whole or in part 
The true reader discerns hts proper food bv intuition 

GPOORAPHICAL ASbOClATTON 

The annual meeting of the Geographical Assocla 
tion were held in london on January 9-10 Sir 
CPI ucas n his presidential address opened out 
fresh lines of thought concerning islands as centres 
of preservation of human diversit es and their relations 
t< peninsulas all in connection with the development 
*ind fate of empires and commonwealths He sug 

g !sted that the ving of self ffOvt.mment to Br t in 
olonies and Dominions might be due to home expen 
ence of diversities within the Bnbsh Isles and of the 
need for giving euh group opportunities of develop 
ment in its own way 

Dr R N Rudmose Brown emphasised the develop 
ment of the coal export trade from Spitsbergen and 
estimated that next year 350000 tons of coal would 
be shipped He referred to the extra territoruil rights 
of British Swedish and Russian estates within the 
new Norwegian dominion of Spitsbergen created by 
the Paris Conference 

The educational side was dealt with by Mr T W F 
Parkinson who urged that the Board of Education 
should do more to encourage geography in the higher 
forms of secondary schools and that more scholarships 
shoiM be opened to students of geography The dis 
cussiQO brought out references to the creation of a 
Geotfratihical Tnpos at C<imbndge and to the full 
recogniHon of geography in the faculties both of arts 
and of science h\ the llniversity of Wales as well as 
to the new creation of an arts degree (Pass and 
Honours) at I eeds and London 
An unportant demonstration of the value of the 
klnema in geographical teaching was Jlfiven to a large 
audience by Capt C F Hodges Mr M de C^rle S 
Salter Shipenntendent of the British Rainfall Organisa 
tion gdve a very valuable oHglival paper on rainfall 
as a geographic function 

S|nKNca MASTsaa AasocuTiON 
The ancIliH general meeting of the Saence Masters* . 
AssoCiathM^ was bi^ at the London Dav Training 1 
College oh Januan 6 and 7 The president (Mf 
W W Vaughim Master of Welllngtoa ui 

^ 2^0^ VOL 104 ] 


his addresa, dkaoted attention to the Importalioe pf 
science assart of a liberal educate Bat ttie aan 
of scientific education must not be eommercAal 
prosperity History taught that utilitarian science 
always degenerated The object of aduoadon is die 
liberating of man a soul ^ 

The iwowing subjects were then discussed 
(i) The teaching of organic cheniistry (Mr W J 
Gale King s Cdlege School Wimbledm) (a) Biology 
tti the school syllsous Mr F W Hodges (Cooper a 
School Bow) urged the necessity of mdcing Moto^ 
an integral part gf school science Prof Hickson 
(Manchester) mj^ported this view and contended that 
it was impossible to teach the science of life from 

P lants Mfy (3) 1 aboratoiT managemdit (Mr H 
*reston Caistor Grammar SUhod) (a) The Trofttirtg 
of A$sutanU — In order to obtain suitable bovs the 
occupation of laboratoty assistant musf not be aOawed 
to remain such a blind alley occupation as it is at 
present Proper provision should be made to fit these 
boys for a career and to piovtde suitable education 
for them (b) Cost of Apparatus —The lugh cost of 
apparatus is detnmental fo the necessan exMnaion 
of science teaching at the present time Mr Preston 
considered that the cost was unneoessanlv high in 
man\ cases and indicated that science teachers were 
being explo ted or else th it Bntlsh manufacturers 
Were incapable of producing ipparatus at a reosoneble 
coat As the result of this alscussion a committee 
was appointed to inquire into the matter 
In me even ng in interesting lecture was delivered 
bv Dr Crommelin on the British observations 
during the solar eclipse of May fast After giving a 
brief but clear out! ne of Finstc n s theory ind the 
experimental work wh h led up to it Dr ('rommehn 
described the measurements of the deflectiofi of light 
rav^ passing close to the sun as shown bv the post 
tions of star images on the photographic plates 
On January 7 the subiects discussed were as 
followh (i) Sc ence teaching m the earlv staf;,es 
Major V S Brvant considered that science in pre 
paritorv schools should be part of the whole teaching 
and not segregated In the discussion the conclusions 
arrived at were — ^To avdd so-called practical 
measurement to stimulate the bovs interest and 
that not less on the biological than on the mechanica! 
side to avoid restricting natural history to biolon and 
to give adequate attention to the teaching of Engli^ 
(a) The divorce of laboratory and class room courses 
(Sir Richard Gregory and Mr G D Dunkerley Wat 
ford Grammar School) Sir Richard Gregory s paper 
was mainly a reaction against the idea that the onlv 
science teeing of value is that given in the labora 
torv This view has led to the neglect of those 
sciences which do not lend themselves to experjmental 
treatment and hence the yndue prominence mven to 
physics and chemistrv The science for all courses 
of the S M A arc conceived in the new spirit of acjetice 
teaching laboratory work riioutd ^ merelv be 
exercises in measurement but also deal with 
jects which cannot be treated In any oCbbr Wat 
Laborttorv work is Intended to give an | 4 ca ef 
scientific method claswroom couraes riioahl gl^ d 
broAd survey of scientific facts prlmR^fes and 
«ichleveaient ^ 

THE PHYSICAL AND OPTieAl 
SOCIETIES EXHIBITION # 

^HE tenth annual exhibition df electrical optical^ 

Physical 

fMl4 on 7 oni ® at ctSb JmMria} ffmif 

of Scienoe South ltMrin|tlon» ror tliaa»Jw 

believe tie eal^ttlQA exteuM 4^ iWd IW 
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of tlie wai aUo greater, two floors of 

the p^aks departmeiit of the Imperial College being 
oceopM in pUm of one, as in previous year^, the last 
beiing xpij. To some extent this expansion was due 
to n sj^edal reason, namely, the inclusion of a supply 
of German instruments captured during the war, 
shovn hy permission of the Admiraln, the Air 
Ministry, and the War Office The attendance was 
very satisfactory. The fact that the annual Conference 
of Educational Associations was meeting in London 
during the week allowed many teachers the oppor- 
tunity to pay a visit, and we believe this wa^ taken 
full advantage of 

There are two sides to an exhibition of this kind, 
the educational and the commercial, and the two 
react. 'The visitor Is anxious to buy as well as to 
learn; the dkhibiting Arms are ready tn learn as well 
as to sell. There U much intercourse and interchange 
of ideas, which may fructify later in the improvement 
of old instruments and in the devising of new 

Although business affairs are by no means stabilised 
as vet, we standard reached by the exhibits shows 
that a keen, progressive, and enterprising spirit is alive 
amongst makers of scientific appliances Tt Is not 
surprfitng to learn that a great exhibition of products 
of the British Empire, to be held in Londop in iqai, 
is aireodv in hand. 

Two aiscourses whith attracted good attendants 
were given daily; one on **lhe Use of Light m th« 
Transmission and Reproduction of Sound,'* by Prof 
A. O Rankine; the second on **Some Polarisation 
Experiment^,** by Prof F J Cheshire In the 
former was given an exposition of an application of 
the selenium cell, which suggests the poMlble super- 
session of the purely mecha^ai method of reproduce 
I tibn of speech and music bv the gramophone 

A marked feature of the exhioition was the large 
number of demonstrations of apparatus in action 
There is no doubt that this ib widelv, appreciated, and 
that the effects in stimulating interest and inquiry 
are fully commensurate with me pains taken bv the 
firms concerned. Amongst these may be mentioned 
the production of electricaf oscillations bv the trlode 
thermionic tube, the indirect compensated illumination 
known as “Shcringham davUght/’ and Mr I>arling*s 
simple device for indicating the quenching tempera- 
ture In the hardening of steel The model airoplam 
cabin with Its arrav of instruments in vitii (shown b> 
Hughes and Son) was also most instructive 

It is impossible !n a brief survey to do justice to 
all the items of apparatus displayed, or to the firms 
who participated; oniv a few can be referred to 
First, we would mention thermionic tubes Few are 
unaware of the great use that was made of these 
Instruments in the course of the war. and of the manv 
purposes for which they can be employed; and one 
was naturally prepared to find, thouf;^ not less grateful 
on Ending, a fairi^ complete exhibition of various 
Stages in the evolution of the diode, and especially of 
the triode, forms of tube These were shown bv tht 
Mattaql-CWam Co., the Edison-Swan Co , and H W 
Sullivan, production of electrical oscillation# b\ 
use of the triode tube being demonstrated 

The electrical CO, reewder (the Cambridge and 
Paul tmtfument Co.) for the testing of flue-gases 
httHidyss sen fnteresting example of the application of 
pl^itoal nrindples in combination The peixentage of 
ciurban dnoxide in the flue-gases determines the thermal 
Cpoditetlvltv of the gas; this determines the rate of 
copEng of ext immersed heated platinum wire, and 
thu Ip mm determines the*;3CuiTcnt in the galvano. 
rrmm^pf an unbalanced WheWptone bridge, of which 
iHft- fiilbtinum wire constitutes one arm. This example 
-rtpther tnstance of the application of indirect 

penti namelv. the dkmtc (?) water-tester 
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(Messrs. Evershed and Vignoles), where the electrical 
conductivity serves to indirate this extent of inorganic 
impurity present. 

A collection of glasses by Chance Bros., though on 
a modest scale, was of great interest It included the 
Crookes spectacle glasses, which protect the eye by 
cutting out the ultra-violet rays, and an ultra-violet 
glass, opaque to the visible spectrum, but transmissive 
of the ultni-MoIrt Demonstrations of their properties 
were made bv the aid of a nichrome arc and a 
fluorescent screen of barium platinocyanide. 

Amnng&t Hilger'b instrumenU for refined optical 
measurement we mav single out the vacuum spectro- 
graph (shown bv courtesy of Prof Fowler), which 
permits of photographing the spectrum In the 
Schumann region 

Optiial instruments of high qualitv were displayed 
bv many firms, including Charles Baker, Hughes and 
Son, E&11ingh«uT) and Stan1e\, Davidson and Co,, 
Watts and Son, W Ottway and Co , Penrose and Co., 
W'atson and Sons, Newton and Co , and Rheinberg 
and Co Exhibits of books b\ the Cambridge ITniver- 
sitv Press, Macmillan and Co , and several other 
firms were much appreciated 

There is room we think, for one iriticfstn of the 
quality of the exhibits We refer to the comparative 
absence of simple forms of apparatus There is a 
great need, for teaching purpows in schools and (oV- 
leges, of apparatus, made without elaboration, of an 
open type that will proclaim its principle at a glanc<** 
Dr Searle's apparatus occurs to one as a good example 
of the type wsircd Collnboration between teachers 
and manufacturers would servo to hasten a develc^ 
ment that is urgentlv required, and we commend this 
field to the attention of both D O 


THE CHARTERS TOWERS GOLDFIELD. 

Geological Survey of Queensland has pub- 
I- hshed a very complete description of the Charters 
Towers goldfield by Mr J. H Reid (Publicatioa 
No 256). Although this was for long the most Int- 
portant goldfield in Queensland, and had, in fact, for 
many years the largest gold output of any of the 
individual goldfields in the whole of AustraHa, no full 
account of the gcolo^ of the field or of the nature 
of the ore deposits has yet been published, so that 
the issue of the present monograph Is fully justified. 
Furthermore, had the issue of such a work been 
dela>€d much longer, it could never have been .carried 
out effectually, as many of the mines are now cloring 
down The goldfield was discovered in 1871, and ten 
years later the gold production was close upon 
75,000 07 of gold bullion; in 1887 this output had 
doubled, reaching 151,500 oz , and in 1899 the hipest 
output, namely, 319,57s or. of fine gold, was attalnad. 
From that time the production has been a steadily 
dedinlng one, the drop since 191a having been par- 
ticularly rapid, until in 1916 the output was only 
33,107 ox 

Unfortunately, It is onlv too dear from the report 
that this falling off is not a temporary phase, but is 
due to the very nature of the gold depewits themsotvea, 
and that the field is rapidly approaching exhaustion. 
It is shown that the prindpal country rode Is a grano- 
dickitc of Lower Devonian or pre-Devonian SM, 
traversed by numerous dioritic d\kes and by well- 
marked svstems of fault-fishunes, the throw of the 
latter being generallv Inccnsiderable. Within the soties 
of shattered rode accompanying theae fissures vrinlets 
of auriferous quartz have been deposited, undoobtetiy. 
according to the author, by hvdro*4h6rRtef ogepdet. 
TTie veins are, for the most part, narrow, nurtj^ng 
ns a rule from a few inches |o 5 ft.^ln, thidiness, 
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anytMntf more than 5 ft. being contldered exoep* 
tionally urge. 

There are two main auriferous bdU, both running 
north-ea»t to voutb-weftt; the more northerly one, 
containing all the more famous lodes, such as the 
Day Dawn and the Brilliant, It about three miles long 
and three-quarters of a mile wide; the less important 
southerly bdt is of about the same length, but never 
exceeds too vards in width. A small niunber of scat- 
tered mines nave been worked outside these belts, but 
most of these are now closed down The noteworthy 
feature of all the lodes is that, whilst the 6fSureB per- 
sist in depth, the gold values do not, the mines as a 
whole showing progressive Impoverishment in depth 
To quote the author: — can be affirmed that pay 
shoots between the surface and the looo-ft. level were 
richer than those between iooo*ft and 2000-ft. levels, 
and that these were correspondingly richer than those 
found below aooo ft." 


THE NEW ZEALAND SCIENCE 

CONGRESS, 1919. I 

N ew ZEALAND occupies a unique and advan- I 
tageous position for scientific work Situated 
m the midni of the vast Pacific, the has splendid 
ooportunities for the pursuit of the fascinating studies 
cn oceanography and the meteorology and astronomy 
of the soutlmn hemisphere. Innumerable problems 
in geography, geology, and physiography, of an en- 
tirely novel and supinely interesting kind, present 
themselves, not only in New Zealand itself, but alto in 
the surrounding Pacific and further south in the mas- 
teries of the Antarctic In her flora and fauna and 
native races, in her varied mineral wealth, in her large 
reserves of water-power, both fluvial and tidal, there 
are endless opportunities for the man of science. In 
her political, social, and economic institutions she is 
bound to m^e valuable contributions to experimental 
sociology ; and it is the experimental side that chiefly 
matters and stands most in need of encouragement in 
these days of nebulous theories and unsubstantial 
visions 

It is perhaps only natural that, in her present stage 
of deveropment and in view of the smallness of her 
population, New Zealand should appear to limit her 
research outlook chiefly to matters of a practical and 
utilitarian nature In such a purely agricultural com- 
munity it is only to be expected that the biological 
sciences— applied botany and zoology— should occupy 
a predominant position, as is dearly evidenced by tne 
election of a distinguished botanist as president of the 
New Zealand Institute and Science Con^press, and 
also by an analysis of the contents of the first fiftv 
volumes of the institute's Transactions Such anaWsis 
discloses that, of the papers contributed, zoology 
claims tz^; botany, 654; g^ogy, 503; anthropology, 
204; physics (Induding astronomy and meteorolof^), 
15a; cfamistfy, 135; engineering, 76; mathematics, 
40; economics, 37; history, metaphy^cs, 33; 
mMidne, ao; literature, 15: education and statistics, 
la each. It must be rememoered, however, tiiat many 
valuable oontributions do not appear In the Transac- 
tions ; some are published In taentHk journals in 
Great Britain; the Geologicel Bulletin* end the Fake- 
ontoiegkat BuHetins of the New Zealand Government 
absorb otbers. The Polviission Journal takes most of 
the fKpers on anthropology. 

In cocmnentlng on the predominance of the natural 
history papers, the president, Or. Cockayne, pointed 
out that this is only to be expected in a new land with 
both flora and fauna so little Investigated and eontain- 
■0 much thtt I, endemic. Most of the Mpsrs sre 
ilrimtA^n efeasificotion. "This must hm &«m sot it 
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is the natural * evolutionary mooess in tho Uston 
biological researdi the world over, s > « A« for chSA> ' 
istry and physics, whloh make but a poor ihovriDg Itl 
the work of tiie New Zealand Institute, littie progtfsa 
can be made in these sdenoes without well-eqidb^ 
chemical and physical laboratories^ and men ^peoally 
trained in such. LaIxM'atories of this claas are now 
attached to tiie various university ocdleges, and ducoi- 
cal and f^yslcal oontrlbutions-*-the work of trained 
students— are slowly but surely finding a place in the 
IVansactionf . " 

When It is remembered that the Institute only 
receives the smalt sum of 500I. per annum as Govern- 
ment grant it is a matter for amazement that so much 
work has been accomplished. A levy of aoof. was 
made on the affiliated societies, whidi could 111 afford 
it, but yet there are scarcely funds sufficient to pubH^ 
the Transactions. Many papers of great value await 
publication, and much work of national interest awaits- 
initiation. Government financial support and public 
sympathy are both badly needed, ana it is hopea that 
the Science Congress, the first of its kind in New 
Zealand, will go far to supply these needs. The 
Government has, as a matter ot fact, pexunised to do 
it<; utmost to place the institute on a firm financial 
footing, and has already made special grants for 
economic science 


The New Zealand Institute consists of a number of 
inrorporatod societies, namely, the Auckland Institute, 
the Wellington Philosc^kal Society, the Philosophi- 
cal Institute of Canterbury, the Otago Institute, the 
Hawke’s Bay Philosophical Institute, the Poverty Bay 
Institute, tlie Manawalu Philosophical Society, the 
Wanganui Philoeophical Society, and the Nelson In- 
stitute The management of the New SSealand Insti- 
tute is vested in a board of governors r^esentativej 
of the incorporated socletl^ and of the uovemment,'^ 
and this b^rd meets annuafly in WelUngton in 
}anuar\ 

The Science Congiess organised by the institute 
this year and held in Canterbury, was the first of its 
kind in the Dominion, and owed its inception largely 
to prooosals for the reform of the institute made b\ 
Dr J Allan Thomson in igiy Dr, Thomson said* 
“In its relation to the oublic the New Zealand Insii 
tute should, but does not, hdd a position analogous 
to that of the British Association for the Advancement 
of Sctence, the body which most keeps the public In 
touch with science, and from which moat of the im 
provements in the State attitude to science have had 
their origin The Australasian Institute for the Ad- 
vancement of Science meets too seldom in New Zea- 
land to be effective in this direction " The Congress 
was opened by the Governor-General of flte Domiiiion| 
who, in his address, enumerated four inlportanf 
matters for Investigation and studv, namely, (r) public 
health and pandemic dlseaae; (a) affbrestatim ; (3) the 
mineral oil industry; and (4) flsherieK TIte Hon 
G. W. Russell, Minister of Internal Affairs, ur^ 
the devriopment of natural lesources, enedaUy hydro- 
rhctric power, and promised the institute Mequate 
financial support. ’’The State must be f%ep#ra 4 to 
foot the blit. T therefore urge the Science Coci 0 ^ 
to press upon the Government -that without GoSene^ 
mental expenditure adence cannot grow sAd e xp a nd ! 
that adentista cannot Hve on air or on the hope of 
oosthumoua fame; and that therefore, If the Dominion 
is to develop bv means of sdente, ade^te^brnd* 
be prorided for research, lor the training of ttodUr* 
and profeaaora, for ^ equi p ment of Moratorka ana 
staffs, and fbr the dWfon of the setentifle aCmOaphsto 
of whldi 1 have sooken/’ y 

The president of the Cdoffreas kM Hew 

Zc^nd^ InatHtte), J>r. Lr^ockaySw « MitF 
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^filitorical account of the institute and described iu 
^fuimicaiate aims and aspirations. These an: mostly 
aj[r$cultural at present, and in such a (arming com- 
munttv nothing demands years of dose stud> more 
than the soil itadf. The world over, soil science, not- 
wkhstandi^ many books on the subject, is in us 
infancy. Chamical analysis of a soil, even viith far 
better methods than those now available, is only one 
part of the question. The extremely difficult problems 
of soil-pbysica at once confront the in\t.stigatur. 
'Ihan there is the rich soil-flora and the tich soil- 
fauna. When more of a fundamental character is 
known as to the relation of soil-physiOi, hojl-chem- 
istry, and soil-biolo^ to one anotlWr, then, said the 
presklent, undoubtedly new methods of soil-utilisation 
f will be in sight. In the domain of anthropology Dr 
I Cockayne made the interestmi^ suggestion that there 
is no neod to confine one’s investigations to primi- 
tive races, for amongst the settlers in a new land 


evolution in certain directions goes on ap«ire The 
question of dialect, for instance, among the white 
people of New Zealand would form a valuable study. 

Although the oreaidential address was mostly bio- 
logical, it is sufficiently evident, from an examination 
of the numerous and varied papers read, that other 
important branches of science are not to be overlooked 
by the institute. Section i. Biology and Agnetdiure 
had several papers of value and interest to tm agricul- 
turist, concluoing with one by Sir James Wilson on 
** Agriculture’s I>ebt to Science.” Section 2, Geologv, 
haa papers on The Older Gravels of North Canter- 
bury, by R. Speight; ‘‘The Significant Features of 
Reef-bordered Coasts," by W. M Davis, ” Rough 
Ridge, Otago, and its Splintered Fault-bcarp,” by 
C. A. Cotton; “Natural Features of the Arthur’s Pass 
Tunnel,” bv F. W llilgendoif and othcis; and 
“GeolOf^ of the Middle Clarence and Cre Va!le\s,” 
bv J. Allan Thomson These and other papers will 
ultimately appear In the Transactions Dr Thomson 
also gave some interesting notes on the geology and 
fwlseontoloOT of the Palliser Bay district, and a quan- 
titative study of the rilica-aaturation of igneous rocks, 
suggesting a valuable means of comparing rock ana- 
lyses. About a thousand such analyses have been 
calculated and plotted, and it is hoped to continue the 
work with the aid of a Government research grant 

Mr. E. K. Tx>mas dealt with some of the educa- 
tional aspects of geography, and his opening remarks 
are wefi worth quoting: “Education, from one point 
of view, consists in bringing a mind into close touch 
with its environment th^gh the senses. The more 
often the mind is roused to activity W excitations from 
the outside the more it develops. The spedal section 
of the environment in whidi we arc particularly in- 
ter^ted— I speak to a meeting of geologists— is that 
included under the term ‘ geology ’ ; and the only 
means we have "of introducing our subject into the 
schools Is through the medium of geography, so that 
tto subject should be an object of lively interest to 
all present. And there is no doubt about it, we shall 
have to take more Interest in the subject for several 
leaaona i (i) ft is developing rapidly, (2) it Is eminently 
suitable for educational purposes, (3) the preront 
iffOOrance of geography is truly alarming and deplor- 
aWd/’ if this be true of New Zealand, with Its ex- 
osfl^t educational system, it is still more applicable 
to this country. One of the most valuable papers in 
*the geblogv aectton was “The Organisation ay 
^FWmns of a State Geoiqgicat Survey,” by Mr. P.G. 
htofifM. ^if gave a briW account of most ^ the 
emMMr State geological suryeys in the United King- 
dm^Burooe. India, Canada, the United States, Aus. 
and New Zealand, with suggestions for the 
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organihatiun of such burM)s in gimrul and for New 
Zealand in particului 

In Srtfton 3, Chennstry, Phy^ia, atid hngtnccrtng, 
Mr. D, M. V Sommerville described an improved 
planisphere and n slide rule for .solving the quadratic 
equation. Dr C L. Adams, Government Astronomer, 
read a on “ Tables of Mathematical Functions “ 

Mr Jivan Parr>, Government Electrical Engineer in 
New Zealiiiid, said thtw* tables cxinstrmted by Dr. 
Adams were of great value, tor tht ordinary tables of 
natural logarithms were not suffiiRntly minute 
for practical use in elecliical woik, DV Adamb 
fiJso gave another ver) interesting paper on “The 
Harmonic Analysis of Tidal Obsirvations and the 
Prediction of Tid<s ” No nntiunelical appt n\imations 
aie usihI, hO that a criterion is retained with which to 
lest the application of Fouriei series to tidal ob- 
bervalions. The method of tide-prediction used in 
New Zealand is a graphic one, controlled by calcula- 
tion, and IS fully illustrulod and desctlbcd in the 
Survey Repurts ot the (.ands and Suivcy Draaitment 
foi* the years iqio-'i4. Tlie rebuUs tor Wellington 
and Auckland are published 111 ihi New Zealand 
Nautical Almanac by the Marine Department 

In his paper on “The Porosity of Porcelain,” with 
special leference to high-pressuro insulatois for elec- 
tric transmission lines, Mr (* C. Farr <1.1 id that the 
tests weie made at the suggestion of the engineers of 
iIk Lake (\>Iendge electric supply s) stem, who desireil 
a method for determining whether the porcelain of 
the insulators was porous or not. The tests were 
icitried out in the physical laboratory of Canterbury 
College by immersing specimens of porcelain in a 
fqchsin or red-ink colourra solution under a pressure 
of .UNX) lb. per square inch, the solution being contained 
in a hole 3 in in diameter and 6i in. deep bored in a 
block of «*olid steel and covered with a steel cap i in. 
thick and a leather washer by means of eight bolts 
Both glared and unglated porcelain was subjected to 
lest, and it was concluded from the results that (i) 4^ 
sity and porosity have little or no connection wfBi 
each other, (2) porcelain can be made which shows no 
penetration after fifty hours’ immersion under the 
pressuie named, (3) porcelain is not always so made, 
and mav contain a porous laver with abrupt edges in 
the mass of the substance. The oKperiments are being 
continued. 

In a papt»r on “The Interference of Power Circuits 
with Telephone Circuits” Mr E. Parry presented a 
mathematical treatment of the subject, as complete as 
possible, with the view of co-ordinating results of past 
experience and enabling effects to be predicted under 
giv4*n conditions, with special reference to the Lfike 
Coleridge iransmissioti lines The New Zealand 
Public Works Department, together with the Post and 
Telegrafih Department, has for some time been study- 
ing the Influence of power circuits on telegraph and 
telephone circuits, since the wires for both services 
arc supported on the same poles. 

In Mr. E. E. Stark’s paper on “The Effect of Low 
Power-factor from the Viewpoint of Electric Power 
Station Operators ” it was suggested that the power 
stations using the alternating current system should 
charge the consumer for the total current taken, in- 
cluding both power-producing and wattless current— 
that is to say, the charge sh^ld be based on Idlorvolt 
amperes Instead of kil^atts. If it is desired to 
equalise the rates without raising the price of dec- 
tricity, an average power factor could m taken on a 
given system and a redticHdn made. Mr. H, HOI 
read n paper on "National Hydroelectric Schemes for 
New Zealand,” in which he said It was AfBcttIt to 
understand the delay in formulating a rattoMl elec- 
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Uic vchetiM for the Domjinion, Mr. £. Parry’t great 
Sonii I«!|tnd scheme should be put in hand at once« 
including the electrification of the East Coast railway. 
The people in the South Island also should insist on a 
national scheme. 

Dr. Adams, in addition to hit papers alreacfy 
noted, read others on Determination of the Posi- 
tion of the Moon by Photography/* illustrated by 
idiotographs from the Lick Observatory The very fine 
star images sectired indicate the high efficiency of the 
Crossicy reflector telescope, which was driven without 
any guiding, and the photographs prove that the posi* 
ti<m of the moon and terresu^al longitude can be 
determined with high precision, (a) “Tne Almucantar 
Method for Determination of Time and latitude." 
(3) **A Nomogram for Transit Instrument Star Fac- 
tors." Dr. Adams exhibited also some photographs 
on glas** of the solar corona received by the Hector 
Observntor}' from Dr, W. W. Campbell, of the Lick 
Ob'.ervntorv in California The photographs were 
taken by liw Crocker EcUp'^e Expedition on Jutic H, 
1918, at the total eclipv of the sun, with a 40-ft. 
camera pointed dircctl> at the sun, and using 10 in. 
by 13 in. plates The Lick Observatory had most 
rmarkably good fortune at this eclipse : the skv had 
been cximpletcly cloudy all day, but cleared up In the 
neighbourhood of tho sun one minute before totahty, 
and this small portion of the Rk\ remained clear until 
a few seconds after totnlih* The sniall region of un- 
clouded sky containing the totally eclipsed sun seemed 
to be <^uite clear and was the bluest sky seen by the 
expedition, 

Serfion 4, General had papers on " Moriori Art," by 
Mr. H. D Skinner, lecturer on ethnology at Otago 
University; "The Language of the Chatham Islands," 
bv Archdeacon H. W. Williams; and "The Natural 
Laws of Poetry," bv Mr. J. C. Andersen. The following 
papers, read in the General Section, should more pro- 
perly have been Included in Section 1, v!i, "Afforesta- 
tion' in New Inland," by Mr. W. H. Skinner; "Some 
Proposals with regmd to Natural Afforestation in a 
New Zealand Mountain Area/* bv Mr. W. G. Morri- 
son; and "Preservation of New Zealand Fauna,** by 
Mr, E, G. Stead. 


THE AFRICAN RIFT VAIXEY.^ 

A FTER the dlscover\’ of Lake Rudolf in i888, Suess 
^ showed that the Jordan, Dead Sea, and Red Sea 
fractures were not continued along the coast of .Africa, 
but through the East African lake chain, the basins 
of which had been formed by the foundering of their 
floors between parallel faults. During an expedition 
to British East Africa in Prof. Gregorv con- 

firmed Suess ’s conclusions, with some modifications 
as to the age and origin of the Great Rift Valle3K the 
formation of which he attributed to successive faulting 
during the great earth movements of the Kainozoic 
«ra. 

The Rift Valley has been traced from northern 
Palestine to southwn Africa. Its structure varies with 
its age and the nature of the country traversed. Thus 
the fiult-srarps are better preserved along the Gulf ol 
Akabdh than in the older sections >yhich enclose the 
Red Sea and the Gulf of Sues. The section !n 
southern .A^sslnta w'hich connects the Red Sea with 
Laker Rudolf and the Rift ValWv in British East 
Afrirl U locally irregular where interaected by the 
cross fractures that bound the sunk land of the Ckilf 
of Aden. Across British East Africa the valley is a 

^ ^ ^ Bsekir on Jawsrj $ 
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comparative^ shnpla treAdi ; its watts are ohen ^ 
steep that Sir John Bland-Suttott desertbfi them as 
I steep and abrupt as those of a grave^** at »4 for leu 
I the Uganda Railway worked Its trains between the 
valley and plateau by a rope incline, and there Is stM 
no road for wheeled traffic from Nairobi to 6 m 
of the Rift Valley. 

South of British East Africa it has been datneitd 
that the Rift Valley comes to an endt only ks Western 
wall being continued as a fault-scarp. This arrange- 
ment occurs near Lake Manyanii where ^ eastern 
side is a long, smooth sk^ wMch ends westward at 
the foot of the fault-scatp that bounds the Glat^ 
Cauldron Mountains. The structure may be etffiained 
as an cs;treme case of the asymmetry dtie to the 
different strengths of the rocks on the two walls. In 
southern British East Africa at Lagc Magadi the 
western wpll Is a high, steep scarp, while the eastern 
side consists of a number of wide, flat steps due to 
parallel faults. .At I..ake Manyara, as the rocks on. 
the easteyn side are softer, the scarp has been dressed 
to an even slope. This arrangement does not 
extend far; the eastern wall soon reappears, and, 
though Suehs left a gap of 350 miles long between 
Lakes Man\ara and Nyasa, the RIfl Valley has now 
been traced across most of it. 

That Nvasa is n Rift Valle)' basin has been proved 
bv Andrews and Bailev. Its northern end Is }^ned 
b\ the western branch, which includes Tanganyika, 
the Albert Nvanxa, and the Upper White Nile. In 
the western branch the vnllcv is in places irregular, 
as branches run off or the course Is deflected along 
the grain of the cou^tr^ , to which that branch as a 
whole is oblique. South of the Zambezi the Rift 
Valle\ has been traced by Teale and Wilson, whojiave 
shown that a post-Eocene rift valley separates'' the 
Sheringoma plateau from the eastern front of 
Rhodesia The long meridional section of the coaat 
from Beira to Cape Corrientes appears to have been 
determined by the southernmost of the crustal move- 
ments of the Great Rift Valley* 

The vallev, therefore, extend from Lebanon to the 
Sabi River ; its branches reach the mouth of the Gulf 
of Aden, and westward include the rift vallejrs of the 
Kaiitern Congo. Its length is about one-sixth of the 
circumference of tfie earth; hence it must have had 
some world-wide cause, the first due to which is its 
age. The view that its history is geologically short 
commends itself by the freshness of Its vwls, by the 
legends of catastrophes, such as the destruction of 
Sodom and Gomorrah and the drowning of many 
\i1lages on the formation of Tanganyika, having 
occurred along it during the time of nian, and al9o. 
bv tho fact that many of its faults are oertainlv raoent 
Nevertheless, the fuller evidence now avaflable eph- 
firms the dassification advanced In 1896, which httrU 
buted some of Its lavas to the time of ChaBu ai^ 
represented some of its faults as older than the txfUm 
of the Alps. Some beds attributed, to the Mfocftit 
on physiographical evidence are now proved of tfvkt 
date by the evidence of fossils. The rift valtev of tha 
Red Sea was certainly hi exUtenca Jby the <|lfgpcefHN 
•and the southern end of the vallev is shown to he of 
the same date bv a fossi! seo-un^n which has opw 
been proved to be an East African spedes. 

The history of the Rift Valley is largdy deomdeftfe 
on the volcnnic history of the country traversed* Tfea 
first; step In its formation was^the uplift atf a httM 
band of highlands extending frono Palestlife 
The wealeenitfg of thb led to the Of 

the summit of this The siitidftg of 

stone caused volcanic eruotfoiu wlcomf^ttw .OfUitiM 

fmctufy$i The oarltest of 
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ptes from the formation of the Arabian Sea and the 
vp of Gondwanaland^ which ongtnally in 
India and \fnca These su^idtncts 
' more raptd about the end of the Chalk period 
and lod to volcanic eruptions on a colossal stale On 
the oaitem side of the foundered area were discharged 
the Osccan Traps, covenng more than aoa,ooo square 
miles m India and probaMy an tqual arej under the 
]n<San OoSan On the northern and we^rtern sides 
vuloantc eruptions probably contemporary with the 
Deocm Iraps formed the plateau lav is of southern 
\rabta Abyssinia and the Kapite Plains m Fast 
Africa These lava plains are older than tl^ Rift 
Valfey faults, and after them the East Afncan arch 
ft It In and initiated the Rift V illev then followed 
Irupbons ^rotn fewer vents building up hightr vol 
^noes They were followed b\ a lake period the 
age of which is fixed by the remains of Dmolhertum 
HobUyt as Miocene 

That the whole volcanic history of Bntish Fist 
Afnca cannot be restricted to the post Miocene is 
indicated bv the evidence of Mpunt Ken\a since the 
glaciation of its valleys shows that they were an 
existence the mountain hod been deeph dissected 
before glacial times It is incredible that the long 
volcanic fusion of the country from the oldest plateau 
livas to the reduction of Ken\a to its present form 
should be restricted to onlv one period the Pliocene 
If the first eruptions of the Rift Valley area were 
contemporarv witn the Deccan Inos and therefore of 
the age of the Chdk and the faulting lasted from 
the Oligocene to the Pliocene the formation of the 
Rift Valley was connected with two great systems of 
earth movements the foundering of the Indian Ocean 

X nd the uplift of the Alpine and Himah\an mountain 
vstems During the Mesoroic n slow deformation 
of the earth s crust caused the downward sagging of 
the North Polar regions and the buckling of the 
tropical and temperate ronts bv broad folds running 
east and west Then elevation on lines tri ndinj^ north 
and south raised the Fast Afncan highlands while 
the collapse of the floor of the Indian Ocean caused 
widespread volcanic disturbances round the Arabian 
Sea Later earth movements which lasted for about 
the ftamc time as the faulting of the Rift Valiev 
buckled the crust loto the fold mountains of Europe 
and Asii This corrugation was due to pressure 
which in Furope was northward and in Asia south 
ward The reversal of direction mav be explained 
the difference in structure between Fur Africa and 
Asia Afnca was a high plateau undergoing furthei 
uplift while regional subsidence was taking m 
Mod off north«*n Furope The combined subsidence 
fo north and uplift to south left Europe Mteralli un 
supported on the north the crust north of Africa was 
pressed northward, and buckled the country in front 
of ft into fdd munntain chains In Asia the condi 
rififti were reversed- the massive plateau was to the 
nortlt^ and the sinking area was to the south in the 
Jntim Ocean, ao A^ia was corrugated bv a south 
tnovemant The reversal from the European to 
the As^c dfrection omarred near the Sea of Azov 
and north pf the Rift Vallm which is the nft 
betwwm the Wj^nt of the earth moving northward 
and tfiiit movine southward 
Iflsm stnieftiral contrast between Afnca and Amenra 
d«e‘tfr the difference betwreen the later mountain 
faiMAg mwenwnts. Is exolamed bv the fwt that 
[ fs aatbodat to the Pacific Ocean and bv the 
wv0HMabiiiM orindple that anthxxlal of the 

ifO sobfect to contrary iSonditions While Jme 
«mc(ng« Afntn wsSf being uj^ised The 
jmS 6t the PicMc buckled its boidcrs into the 
chaites of Western America, and those 
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of 'dhiih frngnmiti can be trattd flnmi J>fMn to 
New Zealand \s Vfnea was bLin{< vttN^tlied bv lt« 
uplift and left unsupported on lach side b) die- 
foundering of th< adjacent oceans it was rent bv 
fractures between which the summit of its highlands 
fell in ind formed the Great Rift Valley There 
may snvb Sir George Adam Smith be something 
w the ^urf^lo of mother planet to match the Jordan 
\ allc> there is nothing on this 1 hat remark 
may be extended to the whole Rift Valltx for m 
addition to the other unique featuris of Aftiea its 
Rift Valiev has no par die] elsewhe.re on the glolw 
The thar letor of that valley mav be explained b\ the 
special stresses in Afnta due to its position antipodal 
to the groat subsidence of the Pieifit Ocean while 
Its loursi w IS dftermintd bv the wreneh in the crust 
between the segment in whuh the pressure w is n i*th 
w ird igainsl Furope ind thit pressing southward 
from the Asiattt highlands towards the infillen fnsin 
of the Indian Ocean 


PHYSIOLOGY A I I HE BRITISH 
ASSOCIATrOW 


A JOINl discusMon with Section 1 (hconomie 
^ Sdence and StatisUcs) and the Subsection of 
Psychologv on The Influence of the Six hour Dav 
on Industn i1 Lfflciencv and h itigue was opened 
bv Dr H M Vernon It has been suggested by 
lord lovdhulme that two six hour shifts may be 
more economical than one eight hour shift because 
the former would obtain twclv hours use of expen 
sive machinery instead of only eight hourh Examples 
were given of cases in which shortening of the 
hours of labour had increistd the output but in 
other cases the output had been decreased The 
determining factor seems to be the amount of mus 
cular effort put into the work Heavy muscular work 
e in be specdi d up f >r bborU r hout s to produce a 
greater output but whtre heavy labour is not involved 
the production falls with shorter hours 

Mr P Sargant Florence gave statistics from the 
United States which supported th< concluding portion 
of Dr Vei non s paper He fui ther pointed out that 
the average age ol the working population should be 
taken into account as indicating whether the labour 
wis too long or too heavy Noise in factories is 
pirticularly fatiguing 

Prof F L Collis advocated a reduction of working 
hours for the sake of health but said that it must 
bo done slowly Unequal distribution of wealth is 
being remedied but ou^ut must be Increased 

Sir Hugh Bell pointed out the difference between 
various trades Where the labour bill is onlv a small 
part of the cost of the manufactured article it is easier 
to increase wages than when wages form the mam 
Dortion of cost He objected to legislation and un* 
informed interference because agreement between 
employers and employees had reduced the hours of 
labour without the bad effects of legislaUve inter- 


ference 

Miss C Smith Ro8»ie advocated a wider educa 
tional system on the lines followed by Denmark, s© 
that more interest can be aroused in the working 
people thus eliminating fatigue 

Dr H H Dale opened a discussion on The RdU 
of Capillaries tn the Regulation of the Blood fl©r 
Previouslv the control of the blood pressure had bean 
considered to be brought about by the state of cocw 
traction of the artenefes but it Is now nw oaai ai y to 
discuss whether the capillarlet mav or mav nut kfce 
some part in the regulation Small doses of hista^nine 
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cause a dilatation of capillaries if iaiecfied into the 
circulation, but fail to do so in a perfused organ 
unless both red-blood corpuscles and adrenaline are 
>>rcsent iiT the perfusion solution. Large doses ot 
histamine cause u condition like lecondaiy shock. 
The blood accumulates mainly In the capillaries, so 
that, although the heart is beating vigorouslyi so 
little bliKxt imsiics through the veins to reach the 
heart that the blood-pressure falls. Actual counting 
of capillaries by Krogh shows that during rest only a 
few capillaries contain blood. During activity many 
more o^n up, so that the volume ot blood that can 
bi* nccommodatcd in them is greatly increased. 

The discussion was continued by Prof. W. M. 
Bayllss, Prof E. H. Starling, Prof. A. D. Waller, 
-mu Prof. N. Noel Paton. The trend of the discus- 
sion nas that the arterioles i\gulate the blood-supply 
to the larger areas, and that variation in the shse of 
capillaries may allow moie or less blood to accumulate 
in them, thus aflecting both the local and general 
arculation. 

Three* papers on acc'essor) food substances were 
lead before the Section. Prof W. D. Halliburton 
contrasted butter and margarine. Margarine can be 
made from various substances, but liquid oils must 
be hardened The hardening process destroys fat- 
s 61 uble vitamines, so that even if these are present 
.It the outset they are absent from the finished artide. 
Sophistication of food is dangerous because it may 
remove accessory food substances. Children should 
U* given the butter and mflk, as adults can ^tter 
witbstmd the absence of fat-s<^uble vitamines. 

Dr. £. M. Delf read a paper on the effect of heat 
on the antiscorbutic food substance Heating rapidly 
di*stroys antiscorbutic substance, but orange-juice 
withstands heating better than most of the anti- 
•^corbutic substances. 

Miss A. J. Davey recorded the effect of preserva- 
tives on the antiscorbutic substance. Lemon-juicc is 
«i much more powerful antiscorbutic than lime-juice. 
I.,emon-juicc was preserved by metabisulphite or by 
its own rind-oil. Tho latter is more stable, and 
retains its antiscorbutic effect for more than a \enr 
without much deterioration. 

Prof. A. D Waller demonstrated the decrease in 
the electrical resistance of the hand that takes place 
when a disturbance occurs in the central nervous 
system. Coughing, burning, or even threatening to 
bum the opposite hand causes a decrease in elec- 
trical resistance. Some peoole are more imaginative 
and respond more to the threat than to the actual 
stimulus, whilst others are more phlegmatic, and 
give the greater response to the actual stimulus. 
Prof. Waller also demonstrated the effect of walking, 
running, and swimming on the output of carbon 
dioxide. 

Dr. H. £. Roaf read a paper on the pathology 
of pellagra. Pellagra Is due probably to the un- 
suitable nature of the protein in the diet The svmp- 
tomt point to an interference with the sympathetic 
nervous system. No previous record is known of 
dfstinetlvie pathological changes In pellagra. The 
sympathetic nervous system showed marked plasmo- 
Ijws of Its ganglion cells. It It possible that the 
syfti^>athetic nervous system mav ha affected by diet 
through the adrenal medulla. It Is, however, neces- 
sary to hivestigate the condition of the smpathetic 
nervous system In other diseases. Dr. Koaf also 
«di<mtd Ireadlngs of dimatio conditions made in Egypt 
and in Palestine. Heat loss and the effect of cMh^ 
ifig on heat loss were shown by readings made with 
.Prof, Leonard HllPs katathermometer. The proteo- 
tion by dothing from sun radiation was measured 
by sun-rMBation thermometer s . 
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BOTANY AT THE BRITISH ASSOCIATION^ 

^HE Influence of the great war was dbtinctijr 
be noted in the duuracter of the pai^ mu 
seated at the first post-war meeting, The BotameM 
Section was fortunate in having a pseslitoit so Wdl 
able to review the actual and potential plant resouroet 
of our Empire, and to stress tqpon the prearing 
necessity for their scientific development Inis note 
was struck again in the Forestry efisousstoa, which 
took place jointly with the Agricultural Section. To 
this discussion Prof. A. Henry contributed a paper On 
the afforestattc*! of water-catchment areas. He ui^ged 
the planting of all Suitable portions of gathering grounds 
(which pnmably vary in different cases frcmi 10 par 
rent to 70 per cent.), largely on account of the pf^ 
mount importance of ensuring the purity of the wateci 
supply, which can so adequately and profitably be dong 
by this means. The scheme practically necessitates 
co-operation bcti\een State and corporation for the 
acmiirement of the necessary land.* 

What may bo regarded as a real war paper was 
furnished by Capt. H. Hnmshaw Thomas, who gave 
an account ot the desert flora of W estem Rgypt some 
twenty-five miles north-west of Cairo. The small 
rainfall, coupled with hot days and dewy nights, con- 
stitutes a set of conditions unfavourable to plantFtlfe, 
so that, unlike the sandy, rockv desert of Eastern 
Egypt and Sinai, the Libyan Desert includes vast 
stretches totally devoid of vegetation. The pruning 
effect of the ‘**khamseen" or sand-storms is very 
marked, and reduces the plants to a dwarfed, tufted 
habit. 

Other floral and ecological papers included the flora 
of the district of the London Clav, by Mr. Horace W. 
Moncton, and the northern invasions of New Zealand, 
with medal reference to Lord Howe Island, by Dr. 

J C. Willis. Mr. Moncton pointed out that the flora 
of the London Clay In the Thames basin differs greatly 
from that on contiguous areas of different geological 
formation, and he illustrated his point from the sedges. 
In addition to the twenty-eight species characterising 
the I^ndon <>lay, there are some twelve others 
recorded, which, however, “do not seem to occur 
where the London Clay forms the actual surface," 
since **a covering of gravel or sand too slight to 
mark on a geological map Is sufficient to alter the 
flora. 

Dr. Willis added to his well-known series of ob- 
servations and conclusions concerning the origin of 
floras data with regard to that of New Zealand and 
T^rd Howe Island, which led him to conclude that 
the New Zealand flora includes a western Invafiontf 
which probablv followed the ridge upon which stand# 
Lord Howe Island.*’ In consonance with his general 
position. Dr. WlHis put forward the view that the 
endemics of Lord Howe Island are furnished by the 
larger (older) families and genera. , 

Considerable general as well as local intert»st ww 
raised in connection with Col. Godffby's paper on the 
orchids of Hants and Dorset, and the memberd of the 
section were privileged to see on their exDadltkm to 
the Nw Forest one of the rare orddds meftticKiUU 
vlx. Mdlaxis paludosa. The autbpr enuiqprated a sur^ 
prising number of natural hybrids occurring bi the 
district. 

As part of the joint djscusiion with tlte ZoolCltitid 
Section in the field of QeAeticf, Mr- W, %ferlef and. 
Dr. Rugg^ Gates presented panars In wnidb 
CGotributions to our concepts of ipoeteB ahd.tte thuja 
mitrion of characteifiiiWMe 4eit forward, Mr, BfWW 
treated of spades In relation tcuUa sludy 
and cMmed that k is the bmer 
Hon ratitjtrtlMti the 
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the true species complex. It can he demon- 
Itreted mat in certain fungi» at fin> rate, the morpho- 
loi^eal axproMlon varies with evorv medium, 1 e. with 
environment^ and must ng,htl\ 'be regarded as a 
resulfwt of a comparativch fixed phvsiological con- 
sdtiitlon and a variable environment, te of two sets 
of interacting physlco-cheniical factors 

In his pajMr on mutational recapitulutui v 

characters Dr. Gates endeavoured to distinguish 
between new' characters vrhlch result from nuclear 
changes in the gcrm-ccll, which he classed ms muta- 
tional and refeired to as "u new Mendelmn ihamc- 
ter,** and new characters which result from ‘*the im- 
press of the environment,” which ho class^ as 
r^pitulatory and described as '* gradually developed, 
Evolving adaptation to new* conditions, and, if pr- 
matmt, the principle of inheritance of .icquircxl 
He went on to say: "The theorv of 
antithetic alternation of generations, which N wldelv 
held as ^ards an'hegonmtc plants, implies a gradual 
lengthening in the sporophyte through the addition of 
colf^ivisions to its subterminnl stages. This tan 
scarcely be supposed to have resulted from an altera- 
tion in the cell-unit.** 


Miss Saunders’s oaper on a graded scries of forms 
In Matthiola added verc important data Ijearing on 
the relation between continuous ^md discontinuous 
characters. She has traced the gent tic origin of a 
perfectly continuous series of forms betwi'cn the 
* glabrous variety and the normal denscK hairv plant. 
These were produced as the result of crossing the 
familiar glabrous variety with a mre ha1f-hair\ form. 
“The phenomenon is explicable on the supposition of 
multiple allelomorphs.*' 

j Dr. Scott, in -1 paper entitled “The Relation of the 
l^ed*P 1 antB to the Higher Cr\nl ogams.” discussed the 
prevailing view that the pterldosperms, ond hence the 
spermopnytes as a w*holc, are to be derived from 
some unknown group of ferns Di Scott combat^Hl 
this view, and took the stand that “ ptei idosperms 
have alw'nvs been distinct from anv of the known 
ph3*la of vascular CnTitogams . . pmallel in important 

aspecta to the ferns, but of unknown and remote 
origin.” He odduced anatomical and geological 
evidence in support of his view 
Another morphological paper concerned ilsilf with 
the vexed ouesHon of the nature and origin of the 
pith and inner endodermis in medullatcd ferns. Dr 
McLean Thomuson concluded fiom his extensive 


Inveatigaticm of Platysoma microphyUa that it fur- 
nished very gdod nroof of the intrastelar 01 potenrialK 
^vascular nature of the pith in this form. Not merely 
'’does the basal protostele pass gr.idualh into the 
medullated condition once in the development of the 
Individual, as in many other forms, but in this •pedes 
the protostelk structure appears again in later-formed 
r^ldonf . ' ^ 

In a paper entitled “ Monocotvledonous Features of 
the Ranunculaceae, with .Special Reference to the 
l^nd Structure,** Dri Salisburi* reviewed the simi- 
met with In the two groups in relation to 
RUrnb^ of parts, didaublement, meristic variation, 
nature of frufta, olacentation, etc 
A» tbib rewtt of her extmeive work on movable- 
c^lfitihuiont or statoliths, Miss Pranicerd has found 
mit nwsr be (t) starch (trains, (a) rhioroplasts, or 
13) tarataft, and tnat the nucleus mav move with those 
h ijl lawta ta. Even when this is not so, the nuHeus of 
Ititonrta mar be nurlcedlv differentiated m>m 
nMghlMwtlnt! cells.'^, 

' the hee^nd or, *' Mychorrhiaa and the 

Dr, M. C. Raynr added to her former 
fheta tendtnff to estt^ish oblifate sym. 
L' ht Vaccinhun simitar to that in Cailunn, and 
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raising the question of the possibilit> of nitrogen fixa- 
tion by the fungus. 

Prof, Priestley put forward a very important con- 
tribution to the theoretical considetanon of the pheno- 
menon of root- pressure, involving an Ingenious use 
of the rapidly accumulating knowledge of the be- 
haviour 01 a colloid gel in respect to its variabilitv 
towards watii. It is boptnl that this inipoitaiit sub- 
ject will lome up again for discussion at the Cat dill 
meeting in 1930. 

The formal met tings of the section were brought tn 
a close b\ a scml-popular lecture of exceptional interest 
given hv Prof F W Olivet on Spartina and Poole 
MnriMiui F. N T 


KDl CATION AT THE BRITISH 
ASSOCIATION. 

A fter the presidential .'ddress by Sir Napici 
Shaw the Section settled down to discuss a 
varied and inteiesttng programme, which attracted 
large and appicciative oudiences throughout the week 
It was a great disappointment that Sir A Quiller 
Couch was unable to be present himself, but hU 
pap<T on thi t« aching of English admirably expn'sscd 
a need now widely tcU by thoughtful teachers that 
English should be the nxil of .ill learning for an 
English-sfH nking child , tha< until the age of fourh'cii 
or fifteen he should practise the language nntiird ro 
his mind in addition to one other; lh.1t the plainest, 
most evcr\dn\ speech should be clear, expressive 
.iccurate, gnueful whenevei possible, and at an> rate 
decent; that a child should le.irn to define ,tnd clnrifx 
in his miml tin* terms in which he thinks, to think in 
real English, not in jargon Therefore, to attain this, 
tcacheis should aim through English in preference tn 
am foreign language, alive or dead. English should 
not be tiealcd as a speci.nl subject, but should he 
the basis of all otheis. He deprecated the innrdinati 
Amount of time given in the lower forms to Kn- 
guislirs and mathematics, since these aie mainl\ 
.incill.Mrv. the former to literature and hi'-totiv thi 
latter to natural science; thev are formal studv^s. 
studies in the abstract, and l.uking the conl»»nt of 
the other three, rmploving pioresvcs alien to .'i chljd’^ 
thought 

Mr W D Egir.ar toad a p.iper on thi tenching 
of English in relation lo school soiencf, and claimed 
that the teaching of English was rs mu<h the I'on- 
cem of the st ience master ns that of an\ othei 
mastei- perhaps more so. as he is concerned with 
the live end of the language lie slronglv urged that 
n broader and moir intelligent stud\ of Fnglish should 
take the place of much of the mathimatical .nnd lin- 
guistic work in preparaton' schools 
Prof H. E Armstrong opened .1 discussion on 
“Method and Substance of Science Teaching” t\ 
criticiiiing the Government report on the position of 
natural science in the educational system of Great 
Britain Thii report he thought would prove of little 
value to teachers, and not likelv lo influence educa- 
tional opinion to anv degree He looked upon it hs 
a lost opportunifv for examining and utilising experi- 
ments already tried He combated the absurd state- 
ment made in Paragraph 43 of the leport: that the 
heuristic method Involves the rediscovery by the pupil 
in hi* school hours of all that ho max fairly be 
expected to know. The method does howeVer, 
involve nel^er more nor less than learning the art 
of inquiry. The method employed must be dilfi- 
pHnarv— the method of science; scientific outibok 
must ’be acquired if scienlific knowledge Is to be of 
any avail. 
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On the MOM topic Sir Richard Gregor), although able and adequate educMiuA Fhc Aib)ect< of Mwi 
advocating heunstfc methods thought that ifx sub mutt be retatkl to the interests of the pufttU and fW 
stance of instruction suffered from concentration upon determined by the needs of traces or industnas Mr 
method, and ihi^ laboratory work should be supple- G F Danietl dealt ^ith the problem m rural dla* 
mented by a broad general course of descnptive lessons tncts and pointed out the need for ttansoort faculties 
Ri\en quite independently of the practical work 1^ He urged close relations with the village clubs and 

E H Griffiths said he hesitated to accept this divorce institutes and thought that attend mce lould be ar 

of lecture and prictical work Mr Mangliom spoke of ringed either for one day per week for fortv weeks 

the neglett of biological scienir in education and or tor a seasonal attendance Mr C A Buckmastar 

isked for i closer cooi^rition bctwitn the lecturers pleaded for fulHiberty to the teachers and for the pro* 
in \nrious branihis of ^nence it the universities vision of school sooeties and games» and thought diat 

Dr I ihnn Clarke g'lve some interesting detiils of n the content o the cuniculum was secondar\ to the 

sound practicil course of elementary science m giris training of chancter Lord Malmcsburx advocated 

schools showing how the spirit of inquiri enn be the gradual cLimination of those unable to profit bv 

aroused m botnm is well as in thtmisln Her plen the duration provided out of public funds but would 

for more time should not go unheeded for it is im oncourige ind spend s much ns possible on. the 

possible to go fir in such s'lluabU worl with only one beat bms and girls 

to one and » half hours per week Miss Shove dis Dr \mcent Naser of Copenhigcn submitted pro- 
tuss d the neicssit\ of a thorough course of flemcn posnls for an txchangt of students between Dcnitiark 

tai\ chtinistra ind ph\siLS preliminin tt i botanical ml Great Britain ind buggrsted the fot motion of 

course hunaux of international informition in connection 

\ j ml session was ui ngtd with S (tion T when with iinisersities 
a papir from Sir HuUrt F Morgin was nad The ^ir Richard Gregors spoke on the educitional value 
paper had for its theme the real ne<(l of tht lountrv cf the kmcma not to make learning eats hut to 

fir educated nun in directing, business iffurs men awaken interest and Mnthesise Instruction \n fx- 

( \ c i 1 in 111 n(;,ht w \\ with tiibnu d tr lining hibition of some instructive films w is pven b\ the 

addfd to M un 1 t, ncnl kniwlxlg an I broad views Communitv Picture Bur au 

Mr r R Pav emphiswd the s due of universih B shon ^^clldon in ooening i discussion on tram 
influ ni in business nd claimed thu a centrd mg in citizenship said that something must be done 

school fir dl brmihes if eronimic sumi it tie through locoeralun or lo i artntrshio to create a 

univfr it\ would loordimti tlToit and ifTcct a ripid fellow feclincj betw in Capit*! T*d labour md that 

d ff s n if n w in thi Is Mr II \ Sull van m nlmhten \ ^ itr Mis i s well is the digmtv and 

thought thit veung non nt red business t o iih h ir f ' ro ^bn M be f'^imbt 
Pi of OMhnm discnbfd the work of the faculty of It Gm ^ir Robert Baden Powell made an ekwuent 
commerec in Dublin I iivusin Sir Hugh B II sa I >xal fo the mad of out of school training and en- 

th t tht Mid step cf ipfointing iniversit men n viionmn t as auxilnrv t< odiu d on for producing 

riilw N lusiniss w IS a ^utcfss hut that it was elTcien! human otirc ns Tht wonderful success of the 

obtOLted to b\ men whose promotion Ini therihi lu n Bov Si vut movement suggests that the most important 
tt I of schoclmaster is to diacover what par 

\ d scusMon "m cintinuation sih < U was opened liculir portion of his environment appeals most to 
bv S r Robert Bhir who soe I mg f om I hi point <f n h ( f his pupils ind to use Ihit as the medium 

vnew <f the hrgest urh m district sugtcstial that for f>r inducing mental utivitv 

the frst two vears education shoul I be gmer I ml In a valuible p'pei pn fundamental pnnciolea m 
fo thi spcmd two ma\ h ivc a technical Or commercial ed iration Prof ^ N \\hitihead claimed that all 

hi I 1 n\ I from the oicupation fhit usidenre m educ tion is tb d^i^elopmcnt of peniu» and showed 

thf ^ ^ f bhi turn on th a thor t\ hat ihi that the true ultimate nnblem before the educator is 

requi^ eight hours per week should be taken in two how to imoait knowledge so as to stimulate genius 

four hour periods thit it would be inadvisable to He showed that Irnguage is essential but argued 

ffivide the four vear period between two schools one thit a child should not studv n dead languige untd a 

from fourteen to sixteen the other from sixteen to rnM^'m liter itu e ha* gripped the imagination tHpt 

eightetn that sc hods m iv be mixed not dual that clasMcal leammo is th superstructure of a htarAfV 

rontinuat on schools will be ends m themselves and ed and not the foundation ^ 

for some stopping stones ’ to highei thing* In M** P S Preston iubmitted a paper In which b« 
forest ho dedart d is the kev to the problem of in emDho*ised the value of literary studie* m 

stiuctlon the schools will be what the staff makes development of im'»gmation '•"d the mont facultlea 

them Pstn classroom activities are no less impor ^ paner from Prof Marcii* Hartog on the funption 

tant— libraries club* game* and societies will attract of examinations in eduiration followred i 

the adtJescent The final aitting of the Section waa occupied with 

Mr \ P M Flemmc* followed with a piper on two excellent paner* on the present position of TMivato 

work* schools m 'hich h illustrated their advan s^'hprls in the educational svafem one bev Mr jR H 

tagfs, such as the close correlapon between the sebodi Hume the nresident of the Private School 4sa^»- 

work and the practical training in the woi^s the tioo the other hv Mr Alejc Devine Tbaie 

Increaaed facilitie* for the selection for employment and the ffitcussfon that follosrfd brouifhfc ont tha 
promotion svsteimtit t aining rnd for ensunn^ fact little reahaed bv ncianv that the npmS>er 

barmonous relations between the management and children educated In private school* apovoache* 'A 

the wx>Tker Mr I S Rainer took a rather contrary mam plaf«* eo per cent of the *ciho(4 population 

View of wotVs scHooN and m a veiv able paper pre Report* bv ipecia] emnmittdea of the af^don WW 
tented the W F \ noint of v*aw a* being onrswed »ead mpd d»sa>s*ed that on the free njaat. ■ViWH 

to works schoot* He contended that for effidenev hv Mr C A BvgHpaster ^nd Mr D P 

and ^(.ces* these schoeds must be entireh tndepend^t th it on muamunt Ki^r Bcitoo ano W|lt ^ 

hf emplmers* roptrol for distrust of the enip1ovin<i ♦he «^gt*trAt1o» of dmdts hv 
Interest^ as b^ipg almost enlWlv personal mid mff bMvind vnfoidile ipfOrmatlM and Wfffto 

cenary would prevent such s'-booU from giving fuM educaHtmal fcfortnar 
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INTELLIGENCE 

I>i cocinectton with the London County Council 
«ddl:et#et to teachm on recent developmental in 
adencef Dr W Bateson will give i lecture on biologv 
at King’s CoHege Strmd, W C a, on Snturdiv, 
Jmiuary 34, at II am Hie chair will be taken b\ 
Df^ S Russell AVelU Vice Chnntclior of tht Lnntr 
aity of London 

\ ^HiTp Piper (Cd aai iqkj) just issued sets forth 
the proposed text of the Ordei in Council b> which 
sul^t to the approval of Parliament certain poweis 
and duties in relation to public li 5 raric> museums 
and gymnasiums, formerlv cxemsed b\ the Loi d 
^Jbvemment Board and litteih b^ ilu Vlinistr\ of 
Health, arr to be transfcrrtd to tht Boird of Ldiu 1 
bon This forms part of the piopos il made bv i1h Ki 
construction Committee on \dult rducition to v\hnh 
as we hive previoush rttorded (N\iiRh Oaobtr *> 
1919) exception was taken h\ the museum ofhtrds 
and libranonii On the fice of it, howe\er Ilu pro- 
posed Order setms unobjci tion ible ind ind^d, 
natural Tht powers m question relitt to the making 
of various b>daws and to tht sales of buildings or 
land, and there can be no ground for supposing th it 
the\ will be txertised in other than t libonl spirit 
conducive to the btfct ends of the institutions con 
eemed The questions of financial contiol ipputtnn 
ment of rates, and gentnl management do 1 oi seem 
to fall within the scope of this Ord« r and nothing 
IS Raid in it about bringing museums and lihrinis 
under the control of tht Itxal (duiatiun authontus 
At the same time, the present step ni i> r g irdi 1 
.as only the first of a contemplated senes, \nd in in 
^n\ case the nt«ssar\ prelinunarv to those more 
fundamental c hinges tonic ming which opinions difftr 


SOCIHIhS AND ACADFXfirS 

0 I ONOON 

raraiay Ssetoty, Deeembir is, um Prof \ \\ 
Porter, vice-president in the ihui \ G Tsrrsat 
The meisurement of ph\ steal prootrtus it h gh itm 
peratures An iceount is given of t \pt nments m idt 
upon rpfrictor\ materids with the mow of mi isuiing 
certain physical prooerlits t hi,^h («mptr lu<s p u 
tirulnr attention biing n iid to thirmil txpinsim 
tensik strength ind thermil condiuliMtx I iiut 
W \ Macfadyea \n aspect of ehttroKtu irui 

Imposition The expenmtnts detiiled win earned out 
in seeking the best conditions for obtaining thuk 
hard adherent deoosits of iron on stet 1 nu chants n 
parts which had been machined too inuth or wom 
down in a few places and thus rendered ustUss m 
at <0 inable the scrapped narts to be leplaced in us 
after treatmentie^J G WUIIaais Tht elcrtrohtic 
foliation of perchlorate It is pointed out thit 
^nwnt practice in elcctrohtic pnoaration of pir 
uses much higher temper ituro of liquor ind 
current density than fs given in text-books ^IVof 
A W Psftef The vapour pressure of binan mix 
Trt wder to remove difficulties in tonniiiion 
Whh the proof of the Duhem Margules formul t for 
^ Moour pressures of binar> mixtuns i simplified 
prt hr ts given which makes clear the extent of the 
wmal aarittraatoatlons in each step of the proof -- 
SST E D CtiipWl The solution theor\ of steel 
thg fpflg^'nce of changes m carbide conuntration 
Qtt tte alMiirieal reristivitv i Bah ’s forte-field theory 
— —gg ep^the calf of thd *olid solution of the non- 
f t^ rrt c ntai in steel Irtie experimental portion 
tlcscribes « res^ch An the influence of 
' lUun bv means of hvdrogan of a senes 
^ ^ etectrfeal resktivjtv, when the 
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metal is m both the anntaled and htidened condition 

S llerlbs Some relitions between the solubilities 
of solupb and then moleculti volumes I>i h J 
Hsrtug (i) An aiiuritc method foi the deteimina- 
tion of vapour pussure (2) home pt^ipcrties of 
copper fcrrocyanule 

PvRis 

icadeay of Sckacci December i^, 1910 MI eon 
(tuignttd in rhi h ui H DouvfIM Ihi innular 

1 ofaminiferc (C Mloste^nes) of Orbign> Ihi annular 
development tikm bv Orbignv is i b isis uf dassifiea- 
tion IS the r< suit of i p irtii ul ir mode of grow th and 
IS I sieondirv chiitiitt (> Braater Comparitivc 
cultuK of st dlinfs,s It high lUttudcb and in lIk plain 
Vftir ixpirimtnls lifting ihirtv 01 thiit) h\* vearb, 
low level plants j,iown on the sime soil at ditfuent 

iltiiudts icquiri iimpUulv tin fotni ind stiuitUM of 

pi mis of tht s imt spt 1 1< gri w mg n itunllv at the 
higher iltitudc Dituled ixam^ts iri 

h \iia \ in w impro\ mint of (hi iquition of 
slice of fluids \ Orlgnard (■ Rival md Id 

Urbsla I ht c hloto di riv itivi s of mcthvl form ile md 
c irb m it( (i Irlcdel J he iileulition of the tntin- 
sit\ of \ I t\s dtlfi lehd bv er\ sills \1 I IHII8 

I uniuit w IS tltclcil a mi mbit of thi diMsiun of the 

appli itinns of sin me t> mduslrv M Plaachsrel 
Ihe nntlud of intigritiin of Kit/ J Drseh IXtii 
mm itioii of ihi tiisi inl< gi ils uf tht diHiiintiil iqua 
lion of giodesK lints 1 ition 1 wiih rts|ti.t to the 
hrst ditfeuntiil of Ihi unknown fumtiun Fd 

loathe V ihn ictinsin iquilton for atmospheri in 

P JoliboU \ n< w mi tliod i f phvsiio tht mic i1 
in hsis uf pucipitates \pph ition to tht studv of 

thi i iltiuin phisph t s \ Rccoura V n w compUx 

form of thromii si Inh iti \ Kllng I> Moreatln, 

A Laiileur md I Scbnwtx Ihe pripirtns of the 
i hlorninetln I i hi noft rni iti s M liodchot md 1 
Tahosr) Sonit ikw hiiv die ketones i urther applica- 
tuns of ihi n ution Itlwcen letoms ind i luium 
hvdtid 1 Bertrand ml \ I snqvlne Ihi rd it tons 

hitworn ihimuil lomposition microseopu stiudurc, 
md tht HI unit quditus of di\s Ih usu 1 imthnd 
of I iltulUing ihf proportion if mu 1 in tUv fioni the 
th mi il nilv'^i'* tin l)r ■'h wn b\ mitioMOpie 
t \ limn ition to be eii neous 11 thiinu 1 tt inposi 
tun if t tl !\ IS in msufiiii it goidt to its t rimic 
proiMitHs R Anthonv Ilu lu munition of the 
liluluion of tht kidnv in m mim ils \ P^urd 
Mini nt tr\ str ition in loeks suhnmltid ta in ex 
tUisivtlv i iinivorius dn 1 \ stnctK i iinivoitiis diet 

sets up slow iiUovK Ition to whuh tin ginitd ghnds 

ireptiuIiarK st nsilivt Ihi 1 ittci an itht r atiophied 
til not (U\ lip R Ba)eux 1 hi uiinirv tixuitv 

and its mixlifit itions b\ hviHilntnit injiitions of 
owgin dui ing i oiolongid st iv it ih Mont B1 m Ob 
sirv iiorv I Bordss Milk lontmiin ition Rim irks 
on the import me of nduting infant moilihlv with 
espiiiat nfirtnie to tubcuulosis nudue d b dirty 
milk P Achtiwe md Mmi PhUsllx Iht pusirva 
tion of V u i mt 


BOOKS RCCEJILD. 

Ihe Child s I monsiious Mind Hv Dr \\ I a: 

Pp vii+329 (London Keg in P lul md Co It 
lor net „ ^ ^ 

The Elements of XnaUtual Conics B> Dr C 
Davison vu t- 238 (I ondon \t the Cambndgw 

Univcrsitv Pr^s ) io< net 
A Geographical Bibliography of British Omitholc^ 
from the Earliest Times to the End of i^B By 
W H Mullens, H Kirke Swann, and Rtv P C R 
Jourdain Part h Pp 97^19* (liortthw Wfltherhy 
ind Co ) 6 s net 
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DIARY OP SOCIETIES. 

THUItSDAY Jahuabv 13 

Rovai iMfiTmiTKH OT Okkat Bwtaih. ftt 3*-X>r R R T«rry 
Ktmhfacm Mittic hi luW and Rn g U irf (with Hiuleal lllnfCmuoni) 
KOVAL Soaarv or Akin (indum S«ttoti) at 4 30. 
toNiKH Uatvematicai SocutTV At 5 "-Majot P A MAcMibon The 
Diwon of Nambarii^H StAinbavii Fotnar (oaffiaenu of BOaodel 
VimciioM.— S P Ow«n lh« LAgofalbennoaMter in* MtdmmwhoM 
lampmunn 14 a I waar Fob riot oftha Tima 
T INNRAN ScKirrv at 5 -*l>r B Pa>dos Jackvoo Mathoda of BoIaok 
lUiuKrattcia dortnc lour Cantttrwa (Laotarn Laetur^ 

Royal iMrrirvrr < » Puai ic Hkalth at s --Prof F W Hopt Scbemca 
and MatbodH n Tottm.! Iohis Wotk 

C iKMKAi S ciKTY at f — I I Hiiikel an 1 H W Cramer Tha Con 
daiMBtiofi of Acttoacatte Eatar with > Dtawtkylaiainobaniildahvda and 
AmaMmia— C S Butler a >dH B Ininiud flf Tha AcUonof Alcoluit on 
tbe’Bolphataaof^lodtiim — M Niarainteiii C W Spiara and in part tin 
Me K C R t>aDt«t C oarana Tnimin ->R Lawna is tha 

( ompoait on of Oia] (i) Tha Bahavjour of the Coamtaeau of Bandixl 
Bitomuioai Coal on Cm og (•> The Mmtral Comutveau of Baodad 
Biiiuainoae ( oal — P Rap and ] V Sarkar 1 ha Hydrasmo tbie 
jranataa of artaln Divalent Matah 

FKfDAV January rd 

iMsiijutK 01 Akk NAUTiCAi Kni iNVfKs (Rt the Holborn Hall) at a 30 
Lrof ( H Hr} an Preaidentud Vddreai 
Rovai Solivtv r Mbdilimr (OtokMn Section) at 3 — Br A A Oay 
\ Few Xnatomical Detail 1 the Anitom} or tlw Vaatibt^ not pre 
Momly dcacnbed 

iKSTtTvnoH OK Civri Pncinrrbs (Btude i\ Meehaa) at A -•R B 
i> nw oty 11 Ero o tie Require 1 e it^ for luland Navigatior fraiiA 
port II the Hr tisl l»k (\ amo Haroo t Lecture) 

In TiTuiim kFucikical KK(fiNKrw(Studenu Meeting) (at the City 
aid Cuilde (hi^ineer ng) (.ollega) at 7 H Re)nei The Develop 
ment of Automatic Tetepnaay 

JuNi » Jnatiiution or ENCiNarae (at w Victor a Street) at 730 — 
I) k D Kilbt Meteoiotogy a 1 & gu eenng 
Rovai S C.1JIIV ^ Mkdicimc (^hlectro fl trmptutica Section) at 830 — 
C rhunian H Hand 1<eesoii4 of the War 
SoriRTi or 1 NO ical MrorciNK akt Hvcirnb at 8 30 •-'Dr 1 Matron 
bahr inlOthen Diecuw non Haullary D\iie terv 
K val iMSTiTurtON r (imat Bkiiain at g-^Pr f Sir T*mw Dewar 
low Tcmpettii re Studiei 

SATURDAY fANUAav 17 

K rai IKH lurioM or Gri AT Huiiaim at 3— A Noyta the Anglo 
Aimrtcan Bond of I iteratnre 

MONDA\ Jabuarv 19 

VtcTOKiA Iksii it? (Coiituttee Room B Omral Hall Weu mfuter) 
014.30— Dr A 1 Schoheld 1 be Psychology of the >«*fflale Mind 
H^Vai. CoUPrK or Sir lw% at s—Prof A Keith John Hnotcra 
Obeervationa aid Dtsuneriei in Anaiow} a 1 Surgery Hm Coninlu 
noM t ou Knowledge f the Heart an I HI jod ViKsel (Hunter an 
Le tare) 

ItrynTiniON orEuBcrRiCAi &NOiHxeas(lDf rmal Meeting) (at Chartered 
Imldute uf Patrtit Agenia) at 7 S M HiU and Othen l> v. t aion on 
k I ciions of u Trade J urnaJ 

SuRVIVOn Inntituti w (lam Mertinu) 17 R F A D*nl Hr 
H nadng Qnevtioi iml low it j< rAv cdLyRt ntRt,tiil\uo 
A»iri miAN So(iFnf(al 74 Ur ive x Street) at8— Prof J A Snith 
The I hilos pby of Giovanni t ent l« 

Rova Socimr r Arts at 8 Capt H Hamvhaw Thomn A rcrafi 
Photography 1 1 W ar an 1 ) race (Cam r I ectore) 

Roiai Obitraphical Stctrrv (at Eoltao Hall) i B3 1 1 Col 1 
1 ilh fit eeti to Darfur 


TUESDAY January 20. 

Koval iNTTiruiioM OF OaXAT Britaik at v— Prof Sr Joli Cadtaao 
Modcr Dcvolopaie t of the Muter n Safety Lamp 

Rotai Soctrrv op MainciHir (Iberepeatirsand Plan acologySe ton) 

I 4 30 — J Barenift ind Other* Ihscoe*! n on the J toe apentic U«e* ^ 
Oxyge 

R VAt SiA-rihTfCALS CII rv At Sfis — O H Knilbs The Orga itaiioi 
of Imperial Stat n c* 

MiRKRAiotsCAi Sotixrv at s V Dr E s Sunpwi ( f.aHc«utite at 
Caing n Wenter 1 A intralM.-^ F Dam k bn fern e from Cypnu ^ 
Dr C T Piior The ClawuAcation of Meteo ite* —A P Haflimo d 
On T wbemite 

IMSHTIIIONO^ PmuRUV Trchmoi OTihi A (at Rot'll Society f Arta) 
at 5 30 —H Mooce Spoataneon* Ig 1 tio 1 Temperalurea of 1 iquid Fuele 

R VAI PHOTOaRAPHK.NOCnnVOFOMKAT BRITAIN (lech CrI MeetfUg) 
Nt 7 — T H B Scott Pktoria) Suggc*tKwa 

E^BDNESDAY Jam ary ai 

Koval Socikty op Artr at 4 aub— A K Powell Antie t Cottage* and 
M dprn Requlreauou 

Koval MKraonoLootcai Soliriv (at the Royal Aetrononical Socety) 
( \linaal nerwral Maettog) at « —Sir Napter Shtw Pioneen m the 
Science of Weather (Prendetm^ 

R VAI SociRTT or MRorctNP (OeeaakMRU Lectarc) at 5 --Surg ton n 
K Digby Belt rhe Tonootk of the Medical Pr^Mon with rmard to 
Natioiiill Phyeical Kdocatwn 

R wal C ^lmck or SoRCSOifg, at 5 -Prof A Kerth John Hunters 
Ohaervatloiw and DhcovnnM m Anatom and Hugiry Hu Gontnbn 
tiOM tooar Knowledge of the tuagt and Pl«Ur»<Hoiilnnan LeetBre). 

npoLOOlcag. Sonarr or Lonjion, at ^go 

Am) « . _ 

^ . TUUESDAY jAimAaT at 

*ausTOb'z.gBaS!a*- “ ■ 

m. .Sn, voi. 104] 


andtbeUwofhs Optical ^**'**?’**^tS*'** 

UaetrcdniN -W H EodesandJ H VmM TI»,Viwia^orWlav« 
l«i|tth <K the Owallatiune GeftanCed by the Thiaa tlectr^ S hmMa 


luCedtMtoChaafMmFilamwKCaiiwai Plata Veltact, Grid VcBagat or 
Codpl^ O T^Niotbcfi PbneStndo rhaPmactD t ot uBa gatidf 
Streta *- F Horton and Ann C Daviea An Ifnoaugauon of the KWett 
of KJoctr nt C^oUwom with P la ii na m and wMh HydroM to aaMrtalft 
whether the Prodoctiowof lo w Ku wa from PtadaDm u doe to OaitaM 
Hydrogen — L Ratrstow R H Fowkr aria D R* Haetree.— The 
PresMre Dwtribm on on the Hend of a Bbell moving at High Tetodmea 
Iksii ruTioM op Minimo amo UxTAixuMrr (at tbelMoiM Sod«tT> 
t 5 yo — W Broadbndge Froth FtoCatioo It* CoaUMim AppUeatun 
_nd lU Influence on ICodyn Cohcentmtion and SaMhlng Praclioe 
iMRTfTtmON or EUfeLTRtCAL EMGtllKRM (at too iMtltlltMB of Cml 
Fngineerv) at 6 — J I Tbompion Ttaaifbrasen fbr Electric Fnioaoea 
FE/DAY January ey ^ ^ „ 

Fktrical Socimr op Lohdom (at the City and Gailds Technical Cdn eg e 
Leonard Street) at 3 —Dr J H Vmcent Haintaiacd OenlHatkm In 
Tnode Vahe Lircmii -Dr W Eodei Maamenwate of the Ch^ 
F.aaiiteten f Tn xle Valve* — F W Jordan Measureroent of Arito** 
dianon of a Radio frequency An^iAer — F S Sauth The Meanic* 
meat of AmpliBcaUon jpvni by Triode Amplifters at AodlUe and at 
Radio Freqncnoes — non L w Stc^ord and C R Darilng Sidobi 
tion of a Method of Detetmnmig the Harden ns T emp matwe of Steel — 
C R Darluig Fxhibit we df a Thermal (^U tfCooM ant Voltage 


Koval Coi i m«s or Surgxonv at $ —Prof A Kmtb Jota Hnnlct 1 
ObtervatioD* and Ducovenee tn Anatomy and Surgery Hia (ToaCnbu 
uon* to our Knowledge of the AJimeatary Syetem (Hiwteruti I ectara) 

ImrmmoN os Mrcwawicai Khoih«rr« at d— K H Bergtorom 
Recent Advances (a Utikaatiqn of Wmer Power 

Royal Sotipi v op MsoiciirR (Bpidondelofy and State Medicine Section) 
t 8 3P —Dr F G Crooluhank Pnne plea of Bpidemimoffy — Dr 
Oehuid and Dr CarapfadI Fcid emi ology of Acute FhcgalialomyBtia. 

Rovai iMsm ution t r Grsat Britain at p — Hoo 8«r Charlea Paieon* 
Keeearcheik at High Preesure* and Temperaturoe 
SATURDAY jAiniANY 14. 

Roval laaii ution p Grrai Britaim at 3.— A Ncye* Atpeett of 
Modern Poetry 

Phvniai rt Ai Socirtv (at King » College) at 4 


CONTENTS. rAOB 

Surgery and Deformiues 493 

The OU-bardening Industry By K P A 494 

Political Science ByRt Rev BIjilhopJ B CWaUdon494 
Amencan Books on Agriculture 49$ 

Handbooks of Cbemistry ByC J 497 

Presb-water Biology 49* 

Oor Booksbalf . 499 

Lsttets to the Bditor — 

Promotion of a Plumage Bill —Prof J B Duerden 499 
Musical Diums with llarmomc OYertonea 
/m/rif )— Prof C V Raman an^Slyakall Kumar 500 
Power from the Sun —Alfred 8 B Ackermana 500 
Tnode Valvee as Blectric Amplifiers (Ittntiratod ) 

By Prof W H Bcclas 

Indian Oeology (lUuitrattd ) By T H D L 
Meteorology in Three Dimenmons By Lt -Col 
B Gold 

Sir Thomas R Praser, P R 8 By J A O 
Holes 

Oor Astronomical Column — 

Spcctioecopic Detcnmnation of Stellar Parallax 
Minor rianeU 

1 unar Fhotogimpby with the xoo tn Reflector 
Prise Awards of tne Pans Academy of Sciences 
Bducational Conferences 

The Physical and Optical Soelatiea' BKbibition.| 
ByD O 

The Charters Towers Goldfield 
The New Zealand Science Congress* 1919 
The Aftiun Rift Valley By Prof J W G 
P R 8 

Physiology at the British Association 
Botany at the BHuah Association By B N T 
Bdueation at ths British Association 
Unlvsrslty and Bducational InteUIfcncs \ 
Societies and Aeademies 
Books Received a 

Diary of Societios 


iMCoqr, 


SOI 

50s 

SO5 

f3 

5“ 

Jii 

5” 

51a 

$>3 

514 

sa 

51a 

S»Y 

sap 

5*« 

iS 

5*J 

SH 


and PtMuhkig Ogcaf 
MACMILLAN AND 4o„ L», * 

ST MARTIN’S STRBtT, I.ORDON. 
tAaartftMMNtr mti la if atfraiW* fa tkt 

fO dw a ) CamuMWleaNaM la 4*1. MRar. 


NAtUHE 


5*5 


THURSDAY, JANUARY 2a, 1926. 


WmD AND BAROMETRIC GRADIENT. 
Manual of Mtitorology, Part iv. : The Relation 
of th# Wind to the Distribution of Bafomeiric 
J^tsurs. By Sir Napier Shaw. Pp. xvi+ 166-1- 
3 plates. (Cambridge : At the University Press, 
1919.) Price 135 . 6J. net. 

r E other parts of this manual are not 
yet published, but Part iv. deals with the 
question of the extent to which the motion of the 
I^er strata of the atmosphere can be inferred 
from the ordinary working chart prepared on 
receipt of the telegraphic information of the sur- 
face conditions by a meteorological office, a ques- 
tion of great importance to the aircraft service. 

As the author informs us in the preface, many 
inquiries of this sort were addressed to his office 
in London during the war, and he sets out hero 
the extent to which and the means whereby 
answers to such questions can be given. 

The matter is a complicated and difficult one, 
but Sir Napier Shaw is to he congratulated on 
the mass of information he has brought together 
and on the clear way in which he has arranged it 
and correlated together the different parts, which 
arc sometitnes more or less contradictory. 

In chaps, i. to iii. the relation of the surface 
wind to the isobars is set out. T he principle that 
the motion of the air will be at right angles to the 
direction of the pressure gradient and have the 
velocity deduced from the gradient equation is 
accepted as a working hypothesis, and the reasons 
wby the rule does not hold close to the surface arc 
explained. The principle was set out by the 
author thus in 1913: “In the upper layers of the 
atmosphere the steady, horixontal motion of the 
air at any level is along the horizontal section of 
the isoberic surface at ^at level, and the velocity 
is inversely proportional to the separation of Ihe 
isobaric lines in the level of the section.” How 
far this principle holds is a fundamental question 
in metedrplogy* Admittedly, it only applies te 
order terms, and the author, in chap, x., 
thpws that there is a systematic departure from 
thm rqte near the centre of a travelling cyclone, 
Od this other hand, if a meteorologist is asked to 
ghrd the vdocity and direction of the wind at 
IfOO ft, height at any given time and place, it 
%M$ bera found, in the absence of information 
from pilot baOoons, that the best answer he can 
' jfve is* to quote the gradient wind as shown by 
hm isbbaric chart. 

cAps. iv. and the author discusses the 
bf wind with Height in the lower strata, 
theory of the diffodon 
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of eddy motion and its effect on the wind and on 
the formation of thin sheets of low doud. Tray- 
lor’s formula takes the form W/G»coso— sitta, 
where W denotes the actual surface wind, G the 
geostrophic wind, and a the angle between them. 

It will be noticed that this formula makes a value 
of a exceeding 45° impossible. 

Chaps, vi. and vii. deal with the variations of 
the wind in the upper layers and their dependence 
on the form of the distribution of temperature. It 
is shown how the cessation of the lapse rate, t.e. 
the fail of temperature with height, in the strato- 
sphere, and the higher temp>erature over the 
cyclonic area that is found above 10 km., produce 
the rapid falling off of the wind that is also shown 
by direct observation. 

Chap X. is perhaps the most suggestive in 
the book, and throws fresh light on the well-worn 
theme of the mechanics of a travelling cyclone. It 
is there shown that m what is called a normal 
c\ clone there are three centres : the instantaneous 
or kinematic ccntie, the ” tornado centre,” which 
is the centre of the suppiosed rolling disc; and the 
dynamic centre, which is the centre shown by the 
isobars on the chart This representation leads to 
a systematic difference between the true and the 
gradient wind in the parts that are near the centre, 
a difference that has been noticed, but was sup- 
posed to be accidental, on some working charts. 

In chap. XI. Sir Napier Shaw discusses Rayleigh's 
and Aitken’s papers on revolving fluid, and gives 
diagrams and reproductions of instrumental 
records relating to some noted storms of the last 
twenty years or so. Synoptic charts are repro- 
duced which show a good agreement with the 
method of treatment in chap. x. The diagrams 
Figs, 5 and 6, on p. 154, arc especially striking; 
they refer to the storm of September 10, 1903, at 
Holyhead, and show the velocity and direction of 
the wind on that occasion corrected for the known 
peculiarities of the exposure due to the local con- 
figuration. 

In theoretical discussions of the mechanics of a 
cyclone, especially if there is much mathematical 
analysis, one is unavoidably compiellcd to make 
hard-and-fast suppositions, and the point arisea as 
to what extent the real cyclone w^ill submit to be 
bound by such suppositions. The author questions 
how far the ” normal cyclone ” of chap, x., is the 
real cyclone as shown on the charts, and one 
wonders how far Rayleigh’s conclusions are 
yitiated by his leaving out the effect of the rotation 
pf the earth. Doing so greatly simplifies the 
equations of motion, but it is the earth’s rotation 
Which ensures that every cyclone in the n<Wtbem 
jiemisphere without exx^ption shall 'rotate in one 
direction only, and tuMfy cydone in tibe' 
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hemisphere in the opposite direction. It must 
therefore be of supreme importance. 

Every serious student of meteorology should 
obtain Part iv. of the manual and read it, and all 
will hope that the other parts may be published 
shortly. W. H. Dines. 

RESEARCHES ON FLUORESCENCE. 
Researches in Physical Optics, Part it. Reson^ 
once Radiation and Resonance Spectra. By 
Prof. R. W. Wood. (Publication No. 8 of the 
Ernest Kempton Adams Fund for Physical Re- 
search.) Pp. vhi+184 + x plates. (New York: 
Columbia University Press, 1919.) 

T his is the second instalment of a valuable 
re-publication of Prof. Wood’s papers. The 
first half of the volume detJs with the spectroscopic 
properties of iodine vapour, particularly the study 
of the fluorescent spectrum with high resolving 
power. The difficulty with this, as with most other 
modern optical experimenting, is lack of light, and 
the success attained in overcoming the obstacle by 
well-thought-out optical arrangements is very re- 
markable; but the complexity of the phenomena 
brought to light is such as may well make theo- 
retical progress seem almost hopeless. 

It has been possible to obtain monochromatic 
stimulation at one particular absorption line of the 
iodine spectrum by the ingenious but simple device 
of using the mercury vacuum arc as illuminant. If 
the arc is run at low-current density, one line only 
of the iodine spectrum is covered by the green 
mercury line. Even in this case the result is to 
stimulate not merely the tine primarily excited, but 
also a series of doublet lines, extending along the 
spectrum on either side of the latter, Stokes’s law 
of fluorescence is thus completely violated. 

All this results from the stimulation of one line 
only of the iodine spectrum. 

But this Boe is one of forty thousand, and it 
appears that we can scarcely rely on it as being 
epical, vince the iodine lines are of many varieties, 
as shown by their minute structure and by the 
Zeeman effect and the magnetic rotatory proper- 
ties. 

No doubt what is wanted for this class of re- 
search is some means of obtaining intense mono- 
chromatic stimulation of great purity, and with its 
frequency under control over a wide range. Prof. 
Wood is able to do something in this direction 
by alttfing the current through the mercury arc, 
and thereby the width of the green mercury line; 
this makes it overlap several oi the iodine lines, 
and the complexity of the phenomena is thus 
greatly increased It is perhaps worthy of con- 
eUeretbn whether the Doppler effect obtained by 
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moving the source could be of service, but tbib 
method would probably be very difficult of execu- 
tion, and the range that could be hoped for very 
far short of what is desired. 

The second half of the volume deals xdth dther 
phenomena of fluorescence in gases of a misedr- 
laneous kind, but is marked throughout by the 
same fertility of resource in devising experimental 
methods. re-emission of the mercury radia- 
tion at wave-length 3536 when cold mercury 
vapour is stimulated by this radiation is an o1> 
servation of ' special importance; the question 
presses for answer how this resonance is related 
by the scattering of white light by ga&es when 
there is no resonance. R. 

SCIENTIFIC STUDY OF THE SUGAR 
GROUP. 

The Simple Carbohydrates and the Glucosides. 
By Dr. E. Frankland Armstrong. Third edi-^ 
tion. (Monographs on Biochemistry.) Pp. x + 
239. (London : Longmans, Green, and Co.^ 
1919,) Price 135 . net. 

T he third edition of Dr. E. F. Armstrong's 
monograph is something more than a new 
and revised issue; it is, to all intents and pur- 
poses, a new book. Such a statement may not, 
on first inspection, seem to be well founded, as 
the general scheme adopted by the author in the 
earlier editions has been retained, and the sub- 
division of the material into chapters remains 
much as before. A comparative reading of the 
texts, however, shows that some of the changes 
introduced are fundamental, and a reader making 
his first acquaintance with the specialised 
chemistry of the carbohydrates through a study of 
the latest edition will thus acquire not only much 
new information, but also an entirely new per- 
spective. 

The seven years which have elapsed since the 
appearance of the second edition have been 
marked by considerable activity in sugar research^ 
and the fact that* Emil Fischer closed his career 
by once more directing the work of his school to 
this subject would almost in itself be sufficient 
to make a fresh edition necessary. Many novel 
and unexpected types of compounds have been 
isolated, and these are now fully described at|A 
classified under an improved njpmeodqture ; but 
this alone does not explain the advances made in 
the present bode. . 

Dr. Armstrong has been q|iick to rei^^ that 
the recent recognition of the specially reactive^ 
forms of sugars are regarded as ethylene- 

oxides has opened otSHnany new^fielda of iaquirj^ 
and baa jaemdt dear much mm, hhberto.beAi 
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<ibtcure. He has therefore introduced the new 
structural ideas at on early stag'e of his narrative, 
and keeps them continually before the reader, 
add^og* on the way many fresh suggestions and 
•critidsms. His treatment of this difficult subject 
is extremely lucid, and the result is strikingly 
successful. 

Although the book has been considerably ex-> 
panded by the inclusion of much new experi- 
mental material, little need be said regarding the 
details of the subject-matter, as nothing of present 
or potential importance has been overlook^, and 
the enlargement of the various chapters Is well 
balanced. The high standard of accuracy main- 
tained throughout the text extends to the com- 
prehensive bibliography, which is carefully classi- 
fied according to the topics discussed— a plan 
which saves time when a rapid search through 
(he original literature is necessary. 

Monographs suitable for both the research 
worker and the advanced student play a purl of 
ever-increasing importance in our scientific educa- 
tion, and the present book is a model of its kind. 
Considering the magnitude and the wide appeal 
of carbohydrate chemistry, it is no easy task to 
compress within narrow limits an accurate 
account of the most important features of the 
sugars, and at the same time to avoid the dangers 
of merely cataloguing compounds or of losing all 
style in telegraphic brevity. Dr. Armstrong has 
skilfully avoided these dangers, and has succeeded 
in maldng his narrative interesting without sacri- 
ficing any essentials, and that this has been pos- 
sible is ample testimony to the excellence of the 
scheme upon which the original edition was 
planned. The leanings of the author, as a prac- 
tical worker in this field, to the biological aspects 
of sugar chemistry are well known, but Dr. Arm- 
sthmg is a firm bdiever in the value of structural 
study, and he therefore establishes constitutional 
principles before proceeding to descriptive 
details. 

It is, then, on the elastic framework of struc- 
tural chemistry that Dr. Armstrong has arranged 
the complex facts of sugar chemistry, and he has 
done so systematically, thoroughly, and with 
schcriarly judgment. No point of view is neglected. 
The organic chemist is not allowed to forget that 
Nature is the great sugar laboratory, and that he 
nmst work in association with the biologist. On 
the other hand, the biochemist is forced to think 
in the exact terms of structure, and the lesson is 
ptebably necessary. 

For sCvetal years dit; reviewer has been in a 
p0tdtipQ^tp appreciate the merits of the earlier 
by ob^rving the use made of them by 
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graduates commencing research work on the 
sugars. The mon<^iaph has answered most suc- 
cessfully to this practical test, and as the latest 
edition is a distinct advance on its predecessors, 
students of the sugar group will have access to 
a thoroughly satisfactory book — a book written 
with the authority of the expert and conveying 
the stimulus of the enthusiast, 

NUTRITION AND LONGEVITY. 

(1) The Newer Knowledge of Nutrition: The Use 
^of Food for the l^reservation of Vitahty and 
Health. By E. V, McCollum. Pp. tx + ^S^ 
(New York : The Macmillan Co. ; Lon- 
don: Macmillan and Co., Ltd., i9i9>) Price 
6 s. 6 d. net. 

(a) On Longevity and Means for the Prolongation 
of Life : Founded on a Lecture delivered before 
the Royal CoUege of Physicians on December 3, 
1903. By Sir Hermann Weber. Edited by 
Dr, F. Parkes Weber. With a preface by Sir 
Clifford Allbutt. Fifth (enlarged) edition, rc- 
%'ised and partly re-written. Pp. xxit + aQa. 
(London: Macmillan and Co,, Ltd., 1919.) 
Price 12^, net. 

(i)pROF. E. V. McCOLLUM sets forth in 
L volume form the results of, and conclusions 
to be drawn from, his well-known researches on 
food accessory bodies, the discovery of which was 
initiated by Dr Gowland Hopkins. These bodies, 
called vitamines " by Funk, are now realised to 
be of the greatest importance to growth, health, 
and resistance to disease, the lack of them making 
the body susceptible to the rank growth of 
microbes. 

Prof. McCollum inclines to doubt that scurvy is 
due to the lack of a water-soluUe accessory 
body A, strong evidence for the existence of 
which has been adduced by the workers at the 
Lister Institute, Dr. Harden, Miss Chick, and 
others. He lays the greatest stress on the fat- 
soluble A accessory body, which is of supreme 
importance for growth, and is to be found in 
growing cells and in milk, eggs, and the germ 
of seeds (wheatberry, etc.), substances specially 
formed with growth principles in them. The 
miller removes the germ in the preparation of 
white flour, and, classed as offal, it goes to 
feed and promote the grov^ of pigs and 
chickens. 

Dairy produce from cows fed on green leaves 
and the green leaf itself supply fat-soluble A,” 
and are thus the great protective foods, and every 
endeavour must be made to ke^ up the supply 
of these. Green vegetables must not ht renrd 4 ^ 
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a$ a lifxury, but aa a most essential part of the 
diet. The citizen is divorced from gardens and 
allotmentSi and the cost of transport makes a 
cheap supply of greenstuff prohibitive. Milk has 
become costly, and even when cheap was not 
much drunk by the children of the poorer classes. 
How many schools recognise the imperative needs 
tA children for green vegetables, fruit, and abun- 
dance of milk? 

The fatality of the recent epidemics of influenza 
may have been closely associated with deficiency 
of fat-soluble A in the diet, for there is none in 
the vegetable -oil margarine which has so largely 
replaced butter. 

(s) The fifth edition of the late Sir Hermann 
Weber’s book on longevity, edited by his son, 
Dr, Parkes Weber, is prefaced by Sir Clifforef 
Allbutt by many wise and illuminating remarks. 
The motto of the author is no less old than true. 
‘*Work, moderation, and contcnledness are the 
main sources of health, happiness, and tong life.” 
A great apostle for open-air exercise, he justly 
extols walking and climbing above all forms 
of exercise. He lived to nincty-seveh himself, 
following the wise tenets which he lays 
down. 

It IS often asserted that longevity is an inborn 
quality, and the cases ot men are cited who have 
attained old age and >et have been heavy eaters 
or drinkers. Inquiring into the manner of living 
and other antecedents of more than loo persons 
living to l>etween 86 and 102 year*,, Weber found 
that although most of these persons belonged to 
the well-to-do classes, and were not obliged to 
restrict themselves, there were not more than 
six amongst them who had more or less habitu- 
ally indulged themselves by eating or drinking 
largely; many, on the contrary, were remarkable 
for great moderation. He records the cases of 
many middle-aged people with bad family histories 
and showing themselves signs of breaking up in 
health who, by his regimen of open-air exercise 
and great moderation in food and alcohol, were 
carried on in good health to eighty years or more, 
while their brothers and sisters, following no such 
regimen, died twenty years or so before them. 
The evidence Weber thus adduces seems strong 
enough to support his claim that great moderation 
in eating and drinking, and plenty of open-air 
exercise, can promote the duration of life of the 
middle-aged to a marked extent. The degenera- 
tions of the blood-vessels and other organs which 
hasten the end, of life are primarily due to toxins 
absorbed from 'the bowels or from infections — 
••g. rheumatic fever, syphQIs, etc- A dean, 
li^thy life keeps these away- 
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CHEESE^ AND BUTTER^MAKING. 

(1) The Book of Cheese, By Charles Thom atul 
Prof. Walter W. Fisk. (Rural Text-boot 
Series.) Pp. xvi -f 392. (New York : The Mac- 
millan Co. ; London : Madraillan and Co., 

Ltd., 1918.) Price 85. net. 

{2) Practical Buitet^tnaking : Fourth Revision, A 
Treatise for Butter^^makers and Students, By 
C. W. Walker-Tisdale and Theodore R* 
Robinsor. Pp. 143. (London : Headley 

Brothers, Publishers, Ltd., n.d.) Price 55. 6dt* 
net. 

(i) *THE greater interest which is being takei» 
1 in the manufacture of cheese will assure* 
a welcome for this volume. It is one of the well- 
known series edited by Prof. L. H. Bailey, and 
It thoroughly warrants its inclusion in the list. 

Practical cheese-making has not had in thia 
country the study it requires to have, and whilst 
a number of the standard cheeses have originated 
here it cannot be said that, apart from Prof. 
Lloyd’s investigations in the making of Cheddar 
cheese, any serious attempt has been made to 
throw light upf>n the details of manufacture or 
to explain the causes of the failures which arise* 
from time to time. 

In this volume the authors deal systematically 
with the general method of cheese-making, and 
slate in simple language the process of milk co- 
agulation and the theories which have been ad- 
vanced in explanation. A chapter is devoted to 
"starters,” and it would be well if our dairy 
students could receive greater facilities for pre- 
paring and judging the cultures and noticing the 
effect upon the cheese of a bad starter. A clean 
acid starter has a great influence upon the texture 
and flavour of the cheese, as is well known, and 
a maker who works with a bad starter cannot 
hope to produce a first-class cheese. Inability to 
judge a good starter may mean the continuance 
of flavours and faults which would have disap- 
peared had the proper type of starter been used. 

Amongst the hard cheeses, chief place is natur- 
ally given to Cheddar, as this type is' the one com- 
m^y made in America and Canada. The appli- 
ances suitable for a factory making Cheddar 
cheese are described, and the process df maktog 
the cheese is followed step ^ step. Various 
types of cheese made in different countries, but 
all prepared upon the Cheddar princiide wiili 
greater or less niodi&cation,^are reviewed. 

The " Book of Cheese ” has many other interest- 
ing chapters, one even npon the food value of 
dieese, the metbod' of using |t, and reoipca for 
dishes in which cheese plays an iigipoitaot part 
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MQk-testinn: by the Babcock method is 
described, aod numerous other tests, such as 
Hart's test for casein, and the testing of cheese 
for fat by a modified Babcock method, are given. 
The accuracy ol the latter test is questionable. 

(2) Butter-making is somewhat under a cloud 
at present time, owing to the impossibility of 
producing it commercially at a profitable price. 
Hie information given by the authors is, however, 
excellent, and the best up-to-date methods and 
appliances are described. 

The extension of the practice of selling milk, 
and the facilities now afforded the farmer by the 
wholesale dealer or the condensing factory, have 
not encouraged the breeding of cows giving a 
high percentage of fat in the milk, aiKl it is diffi- 
cult to see how butter-making can fur some time 
to come compete with cheese-making or milk- 
aelling. Nevertheless, there will always be a good 
demand for high-class butter, and it is most neces- 
sary that the maker should produce an article of 
prime quality. This volume would not have 
reached a fourth revision unless it had met with 
success in previous editions, and both as a manual 
and a reference book it takes a \cry high plate 


OUR BOOKSHELF 

Enjoying Life . and Other Uterary Rematm 
of W. N, P. BarbeUioft [B K. 
pp. xvi-l-246. (London; Chalto and Wmdiis, 
1919,) Price 55 . net. 

This book is welcome because it raises a much 
{deasanter picture of its author than did the r.tiher 
peevish “Journal” reviewed in these columns in 
July last. Some of the essays, excluded from the 
“Journal” for reasons of space, would have illu- 
minated its shadows. One is called “Crying for 
the Moon,” but Barbellion wanted to swallow the 
Universe. Even those of us who would be content 
with the World have to learn that it is toi> large 
an oyster. Life is a perpetual renunciation of the 
unattainable. Barbellion had yet to realise that 
the half is greater tlian the whole ; his only limita- 
tions were those of a sickly bod>, and so he 
seemed to scorn those who restrained the appetite 
of the soul. Hence, in the diarist, an apparent 
poverty of human kindness. But in his outward 
relations, as Cummings, the defect is made 
or hidden. There is sympathy as well as skill in 
hii sketches of Spallanzani, Montagu, Rousseau, 
and GiMsmith of the “Animated Nature,” and 
even for his colleagues, the Scarabces, he has a 
good word, for he has begun to realise that the 
driest museum entomologist may have beneath his 
dusty coat something of a Barbellion. 

It U ungracious to criticise lapses in a post- 
buasous jSniUlcation, but ‘*Sir Hercules Reed,” 
"MwseoTsSvia Natbrak,” and “Sir Francis 
Gdft» w^ght have been 'avoided. 
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The Manufacture of Chemicals by Electrolysis, 
By Arthur J. Hale. (A Treatise of Electro- 
chemistry.) Pp. XI + 80. (London: Constable 
and Co., Lid., 1919.) Price 65, net 

In this monograph a brief account is given of the 
applii^tion of electrolysis to the preparation of 
chemical products. Most of the electrolytic pre- 
parations of which a description has been pub- 
lished arc referred to, and references to the 
original publications are given throughout, so that 
the book is likely to prove a useful guide to the 
literature of the subject The reader is, however, 
left to guess that certain groups of preparations, 
such as chlorine, sodium, and the alkalis, to which 
no reference at all is made either in the text or in 
the pieface, arc to be described in other mono- 
graphs of the series. This probably accounts for 
the impression created on reading the text that 
the academic aspects of the subject have secured 
in this volume undue prominence as compared with 
its industrial applications. If, however, all the 
really productive processes have been reserved for 
other writers, and the author of the present 
volume has been lefi to cultivate only the more 
barren areas, he cannot be blamed for the unfruit- 
fulnes'-, of so large a proportion of the prepara- 
tions which he describes, .ind is rather to be con- 
gratulated on having given so good an account of 
the minor applications of electioiysis to chemical 
industry 

A Svnopttcal Lt\l of the Acapiircs, {Diurnal 
Birds of Prey ) Parts 1 and ii H Kirkc 
Swann (London : John Wheldon and Co., 
191 q ) I ’rice 4^ per part. 

Tut literal ure ot an attractive Order of birds rr- 
(XMves a notable .iddition in this work It is now 
nearlv hall a cenlur} since the late Dr. Bawdier 
Sharpe’s “Catalogue of the Accipitres,” the latest 
cDmplcte work on the subject, appeared. During 
this long interval innumfrable contributions have 
bcnai made to I he knowledge of the Ordei relating 
to the disc'over^ of new^ spec'ies, the recognition of 
numerous racial forms, changes in nomenclature 
! and classification, extension of geographical range, 
and much else. Thus a treatise, however modest, 
which might bring the subjec't down to date was 
a desideratum, and now, in a measure, has been 
supplied in a highl} epitomised form by this 
svnoptical list, which furnishes concise diagnostic 
characters of families, genera, species, and sub- 
! spc*cies, and .tlso an indication of the geographi- 
cal range of each bird, hor the species, however, it 
has l)ccn found impossible to deal with any but the 
plumage of adults, for the varied feather changes 
through which many spec'ies puss ere they assume 
the garb of maturity could only be satisfactorily 
described in an elaborate mont^raph on the Order; 
as yet there docs not appear to be any signs of 
the advent of such a much needed work. Great 
care has been bestowed upon the preparati(Hi of 
this list — a task of no small diffirulty--ancl it sriO 
be much appreciated by all who are engaged in 
sv stcmatic ornithological studies. 
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LETTERS TO THE EDITOR. 

[ThM Editor doeM not hold himself responsWe for 
opinions expressed by his correspondents* Neilher 
een he nndertmhe to ret$im, or to correspond with 
the writers of* refected manuscripts intended for 
tide or any oiher part of Nature. No notice is 
tdhen of anonymous communicationsJl 

OravltetkM and light. 

In a recent letter (Nature, December 35, p. 412) 
and elsewhere I have expressed doubt as to the 
security of the inferences regardin|i{ the Influence of 
gravitation on the light from distant celestial bodies, 
which are advanced as tests of the Einstein fcrmtda* 
don. A closer and less sceptical general scrutiny is 
possible. The difficulty was to recognise how a 
theoiT which professes to supersede an aether with its 
definite space and time, by concepts purely relativist, 
could manage to effect direct com|wrison, at a distance 
and without tracing transmission across the inter- 
vening spacOi of the radiations of a molecule at the 
sun and those of a molecule of the same substance at 
the earth. This body of doctrine seems, In fact, to 
consist of two chapters. A blind man could work out 
the purely relativist theory, which would indeed repre- 
sent ratKer closelY the process of groping from point 
to adjacent point in space and time by which he must 
acquire his own scheme of knowledge. But to com- 
pare his results with the world of experience a prac- 
tical astronomer is needed, with very different equip- 
ment; he relies on the rays of light, in conformity 
with the c^tical theory that prescribes their function 
as messengers across space. 

It thus appears to be necessary to examine directly 
what chani^s in the propagatim of rays of light would 
arise under the modified gravitation, and, if possible, 
to bring out more expUcluy and demonstratively the 
further postulate that is necked to reconcile them with 
the proposed test-relations, The postulate which Is 
sufficient to sustain the optical predictions proves to 
be this : that all the way to the sun and throughout 
the solar system the formula for the element of fourfold 
length by which the nature of the space is deter- 
mined does not contain explicitly thot one co-ordinate 
which is more especially related to time, but Involves 
only its differential. Tnis is, of course, a reasonable 
assumption; but it is of an absolute type regulating 
the whole s^ce, assumed to be thus settled in advance 
on the Newtonian plan, not of the relativist type 
which would profess only to explore it gradually from 
place to place as ft arisM, 

But we can analyse further and more definitelv. The 
new theory implies that if this quadratic formula 
characteristic of the space involved in its product terms 
the differential of that co-ordinate which stands doeest 
to .time, then the vclodty of the rays of light in any 
direction at any place would be different according as 
they are trawlling forward or backward That could 
only mean that the co-ordinates define at such a 
locality a frame of reference which is itself in motion. 
But in motion with reference to what? The relativity 
'of language is doubtless capable of supplying an 
answering formula; but it would only be wrapping up 
in abstractions the simple statement that when at any 
place the quadratic characteristic of the spacial exten- 
slon Involves the differential of the co-ordinate specially 
related to time in Its product terms, then there is latent 
in it a spedfication of its own mo^ of change at that 
place with respect to uniform space-time. If no such 
products are contained, die s^oe is not locally In 
motion, and' we may sav that the frame of reference 
is fixed In the aether. That is, the fourfold ^oe-tlme 
frame in which we set the universe is everywhere de- 
formed and awry, but It is then nowhere In move- 
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ment relatiye to light; or, In graphljc termsj co^ 
ordinate system would involve a fourfold curvUlnear 
frame instead of a rectangular one when It is aet jyj, a 
uniform fivefold extension, but it is to bei nowhere In 
movement when set in that higher auxiliary ^oe. 
The phvfical properties of the rays of limt can 
scarcely be invoked to obtain an astronocnicar test of 
results, by providing in their vlbradons a univtteal 
scale ot tune, without becoming to the same degree a 
criterion of the relation to light of the whole con- 
struction f if they can settle universal tinm ^ tiptikal 
vibrations, they can equallv well be auMt so etttle 
absolute space in each locality. It conrn fo this, t^t 
radiation can be utilised to determine space and 
time absolutely. 

This point of view involves no destructive critidsm 
of the substantial and brilliant mathematical theory, 
which, of course, ought to evolve oorrectiy the con- 
sequences of the postulates that are put into it. But 
it does demur to the popular presentation which 
asserts that space and time and the aether have now 
been transcended. The outstanding problem, stripped 
to its essentials, was to find whether gravitation could 
be brought into line with radiation in this very arrest- 
ing feature : that the time which is most appropriate 
by far for its analytical formulation Is a changing 
local time mixed up definitely, thous^ very slightly, 
with spadai relations. The value ot the new theory 
is that it opened out a way by which this problem 
could be attacked, while previously no approach was 
in sij^t; and, still more important, that it has not 
impr^ably led to an answee in the affirmative. This, 
of course, is a verv remarlmble consummation, com- 
parable to Faraday^s detection of an influence of mag- 
netism on light, though more fundamental in that It 
relates to free space; it must promise substantial 
advance as regards the formulations on which we con- 
struct our ultimate plan of physical activity, either 
along Its present lines or some other that would repre- 
sent the result with equal approximation. But beyond 
that the extreme relativist developments, where they 
are not metaphysical dogmatics, are a very interesting 
extrapolation towards the possible or probable physical 
formulation of a universe in which b^ies are moving 
thousands of times as fast as the stars are found to 
move in our own. 

Reference may be made to forthcoming Proceedings 
of the Cambridge Philosophical Society and Monthly 
Notices of the Roval Astronomical Society. 

Cambridge, January 17. Joseph Laruor. 


Thi OHtlook of British TeehBM OgllM. 

The symposium and general discussion on “The 
Microscope; Its Design, Construction, and Applica- 
tions,’* held in the rooms of the Royal Society at 
Burlington House on January 14, und^ tiie auspices 
of the Faraday, Royal Microscopical, Optical, and 
Photomlcrographic Societies, in co-operation with the 
Optical Committee of the British Sefenoe Guild, with 
Sir Robert Hadfield, president of the Faraday .Society, 
in the chair, was a landmark in the historv of British 
optics. Viliether judged by the number, value, 
and variety of the exhibits and the papers contri- 
buted, or % the number of people who attended*, the 
symposium was a success. * 

At the present time the mlcrosccme possesses a 
unique interest for those concerned with British cotical 
industries. It demands greater technical knowledge 
and skill in Its designer wnd producer thn any otb^ 
optical instrument, and the demand for It, b6th 
actually and poten^tly, for work of the most fecr^ 
reaching impomnoils so great that it map fairly be 
said to be the keystone in the^ arch of an Itemshv 
which has already been r^gnised as 'One of puch 
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vital Mtlofwl importance as to constrain the Govern, 
mant to treat it at a ‘*key induttry.” But there is 
no rc^^l road to tuccett even in manufacture and 
conumroe* If this country is ever to stand in the 
forefront as a producer of microscopes for the world’s 
needs the position to-dav must be boldlv and 
courageously faced. The lessons of the war must not 
be forgotten. We shiver yet when we remember the 
single thread upon which the production of optical 
munitions depended in thi<t country. Our glass- 
makers, beaten by their foreign rivaK, receiving 
neither h^, encouragement, nor even recognition 
from the Crovernment, had been content to continue 
their patriotic efforts to maintain the industry, on the 
urgent representations of a few far-seeing scientihe 
men, until long after those effort<i held out any 
promise of pecuniarv reward That danger, happily, 
nas passed, and the complete solution of the optical 
gloss problem is now' only n question of time Man\ 
of the glasses now produced in this countn compare 
favourably with the best of those of our foreign tivals. 
The varieties available are limited, but the leew'ay is 
being rapidly made up. 

It is often stated that the late supremacy of the 
Germans in optical production was the direct and 
necessary result of the glass-making labours of Abbe 
and Schott completed in the year 18S6. This is not 
n correct statement of the case The fact is that, 
when Abbe and Schott broke down the barriers to 
optical progress imposed b> the limited varieties of 
glass available, Germany had in reserve a small army 
of scientific workers, equipped wdth the necessary 
technical knowledge and skill, rendv to fill the breach 
and carry on the work of utilising the new glasses in 
the invention of new' optical systems and in the 
improvement of old. But the world moves quickly, 
and inventions and discoveries, however valuable in- 
trinsically, are likely to remain barren unless a countn' 
has a suflfirient number of men equipped with the 
necessaiy knowledge to exploit them instantly and 
to the full. Indeed, it is only such men that can 
^predate the value of inventions and discoveries 
The necessity for a broad and generous scheme of 
national education in optical matters thus becomes 
apparent. When the users of optical instruments are 
sufficiently educated to be able to distinguish and 
appraise good designs and work, makers will be en- 
couraged to meet their demands. In the absence of 
such education the faddist has his day, and the maker 
concerns himself too often in meeting the demands of 
fashion. 

It is satisfactory to know, then, that, so far as 
this country is concerned, a great deal has already 
been done to foster optical education. The establish- 
ment of the Technical Optics Committee, which in- 
cludes representatives of the British Optical Instru- 
ment Makers’ Association, the War Office, the 
Admiralty, the National Physical Laboratory, the 
London County Council, the Royal Society, and the 
Imperial College of Science, is in itself sufficient evi- 
dence that the question has been taken up with great 
thoroughness. Trtie establishment of a department of 
optical engineering and applied optics at the Imperial 
College wIU ensure a supply of capable and well- 
educated young men for the needs of the industry 
gttneratty. Prof, Conrady is doing yeoman service 
in the establishment of an English s^ool of optical 
designers and computers, the need for which was so 
acttWy Wt during the war. The outlook, then, so 
Isr as education is concerned, is decidedly promising. 
Indssdt In^some Important respects the scheme of 
^ucadqn her e is already la advance of that of any 

however, to the purely engineering 
»lde*-- 4 lis prdiiuo^ of the micrhscope as a mechanical 
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instrument — the outlook is not so satisfactory. At the 
present time the Government is pledged to afford pro. 
tectlon to the optical industries, i^is will probably 
be done by a continuation of the licensing system, 
which has for the moment been suspended because of 
Mr. Justice Sank^’s decision, but there it little doubt 
that the system will be reimp<Med, either by the reversal 
of that decision or by legislative onactnnent. Now the 
public^ at the present time, with just cause, are very 
suspicious of anything in the nature of Protection. 
During the past few years Protection has so often 
rcbulted in un^upulous profiteering at the expense 
of the community that the public may well be excused 
for looking with suspition upon any proposal to con- 
tinue the system. In the case of the microscope, for 
example, there is little doubt that at the back of the 
minds of many people there is a fear that Protection 
will be taken advantage of by manufacturers to foist 
upon the market inferior goods at greater prices than 
could be obtained in a free market. But the sym- 
posium has pro\ed conclusive! v that this danger, in 
the case of microscopes at anv rate, Is a very small 
one One or two important makers exhibited new 
models, designed for mass production, which showed 
clearly how thoroughly and seriously the problem had 
been taken up. Microscope production In this country 
is now u young, \igorous, and promising organism', 
which. In the course of a year or two, will probably 
be able to stand up and fight its wa\ m the world 
without artificial support. 

The real difficulty at the present moment lies in the 
fact that efficient production means mass production, 
and mass production means large enterprises carried 
on with large capital. Everyone is agreed that pro- 
duction by the old methods, requiring the employment 
of a large premortion of highly skilled craftsmen — the 
artistic method — must be replaced bv machine methods. 
Efficient and successful production in the case of the 
microscope Involves, as it docs in so many other cases, 
specialisation, standardisation, and the use of repeti- 
tion machinery attended by unskilled labour to pro- 
duce interchangeable parts,' the whole of the activities 
being superviswl and directed by the highest technical 
knowledge and skill But this involves the speculative 
investment of capital The maker, on the other hand, 
who can ensure a moderate success with little risk 
bv carrying on producing operitionx on a small scale 
to meet the immediate needs of the country is under 
a great temptation to do so rather than risk every- 
thing in an attempt to secure large profits bv mass 
production. The present pohition, therefore, is a 
serious one for the trade generally. If the mass pro- 
duction of optical instruments {s necessary to the 
success of the industry and to the realisation of the 
end and alms of the Government, then it is very 
unlikely that that success will be achieved by Protec- 
tion alone. Some much more substantial assistance 
must be given, and this assistance is not likely to be 
given by private enterprise. 

An interesting fact brought out by the papers and 
discussions at the symposium was the urgent demand 
for greater resolving power in the microsetm. This 
matter was particularly dealt with bv Mr. J, E. 
Barnard, who showed a very interesting series of 
slides taken with the ultra-violet microsem fb demon- 
strate the greater resolution obtainable with the 
shorter wave-length light. The metallographers, on 
the other hand, in some cases appeared to be Insisting 
Upon large magnifications without always clearly 
recognising that these do not involve greater resolu. 
tion. The half wave-length limit to resolution, first 
advanced in effect by Fraunhofer, cannot substantiallv, 
at anv rate, be evaded, and this fact must be dearly 
recc^hiaed. F CHtaHnut. 

Imperial College, South Kensington. 
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I^HHir nvHI SUV V^R* 

With reference to Mr. A. S. E. Ackermann'g letter 
in Natum of January 15, in which he states that, in 
putting: the possible efficiency of obtaining power from 
the sun with the heat en^'e at less than a per cent. 

1 have used too low a f^re, 1 may point out that, 
whereas Mr. Ackermann’s iif^re of 4*33 per cent, was 
a maximum obtained presumably under specially 
favourable conditions, and as 1 understand in Egypt, 
in su^esting a figure of lesg than 2 cent. I was 
referring to what could be expected "'in this latitude 
and in this climate "—that is to sav, in England, and 
also as an average during the hours of daylight 
throughout the whole year. 

For the purpose of my argument, and in companion 
with the very much higher efficiencies that are 
theoretically possible if the radi.ilwn can be directly 
utilised without lirst turning it to heat, with the con- 
sequent avoidance of the second law of thermo- 
dynamics, I do not think that the difference between 

2 and 4 per cent, is nf much importance; but, even so, 
I shouJa be surprised to learn that Mi Ackermann 
would expect to obtain an cfficicnc\ of even 2 per cent, 
anywhere in England throughout the vear 

A. A Campbfll SwiNroN. 

66 Victoria Street, S \V i, January 17. 


Sedimmtitiofli of Blood Oorpuoolas. 

T UAVK noticed lately that if oxalated or dchbrinated 
blood is put to stand in narrow tubes, the corpuscles 
sediment a ^^ood deal faster if the tube is inclined 
than when it is vertical. Thus with tubev about 
3*7 mm. internal diameter there were, after 20 hours, 
35i 4^ ^-'rum with tubes 

inclined at o®, 45®, and 67^® respectively. In 

another rough experiment with tubes of different 
diameters, all filled to a height of 40 mm. wMth diluted 
blood, after 5 hours there were the following pro- 
portions of clear serum • 


VtTtL»l 

111® 


»!• 

P«r onL 

Par (.out. 

PtrcaoL 

Parent 

6 

20 

29 

S» 

5 

10 


21 

4 

5 


12 


The phenomenon seems to depend on the vertical 
height of the columns of blood, and it occur8 to me 
that the slight Brownian movement of the lower 
corpuscles may interfere with the sedimentation of 
those above. But I should be glad if someone would 
tell me the exj^nation • the phenomenon is perhaps 
well known in some other form A E. Boycott. 

Medical School, University College HosiMtal, W.C. 


Th« Blnstaifi Tlieory and Spaatril Dii|dasaimMt 

Onk of the “crucial phenomena ” in connection with 
the Einstein theevy Is the displacement of the spectral 
lines towards the red when the emitting atom is in 
a position where the gravitational potential is large. 

in the case of the sun this dispTacem^t is so small 
that its existence is a matter of doubt. But the 
amount of the displacement varies as the mass of the 
sun pr sttf concerned, divided by its radius, and in the 
case of giant stars, such as Canopus, Arcturus, or 
Antares, should give a result corresponding to a reces- 
sion of many hundreds. If not thousands, m.ldlometrea 
per second, whereas, In fact, these stars riiow no 
abnormal radial velodties. 

It may be pointed out that the effect varies as the 
product of the area and density, factors as to which 
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the magnitude and spectrum of a atstriCliaUe aatco- 
nomers to nmke a tair approximacioo, at any rata 
as to minimum values. 

These facts must, of course, have been considered 
by the supporters of the theory, and t think that an 
explanation would be interesting 'and useftif. 

H< FiarcKiR MovLTOBk 
It King’s Bench Walk. Tempfe, E.C. 


Mr. FunciiRR Moulton is q[uite correct In 
stating that the shift of the spectral lines varies as 
mass/radius, but his expectation of spectral shifts 
measured by hundreds or thousands of kilometres per 
second does not appear to be justified. AH die evi- 
dence available, deduced from visual binaries, Algol 
variables, and spectroscopic binaries, points to tne 
conclusion that the masses of the stars vary between 
much narrower limits than their brightness. We have 
no clear evidence of any star having a mass so great 
as forty times that of the sun ; moreover, the most 
massive stars known to us are apparently in a much 
more diffused state than the sun, so that the ratio of 
spectral shifts is much less than that of masses. 

We cannot uik* individual stars to lest the Einstein 
effect, for we do not know the radial motion inde-' 
pendently of the speitroscope, as we do in the case of 
the sun. All that we can do is to take the mean of a 
large number of spectra and see whether there is a 
systematic shift towards the red; such n shift does 
exist, and the difficulty is rather that it is too large 
than too small to ascribe wholly to the Eln&toin 
Thus Campbell (“ Stellar Motions," p. 199) says : “ Of 
Type II. stars (tliat is^ F5 to M), 371 nave positive 
velocities and 352 negative. Of Tjjpe I. stars (that Is, 
O to Fa), 215 have positive velocities and 12a nega- 
tive ’* Subdividing further, he gives the following 
mean velocities of recession in km. per second ; B to 
Bq, ^93; A, 0'i8; Aa to F8, 0^; G to M. 0^1, Dr. 
de Sitter, taking the average mass and density of a 
B star as in and i/io respectively, findv 1 4 f or the 
Einstein effect, about one-third of the observed 
quantity. 

We do not know the character of the atmospheric 
circulation In the stars; this, as well as prwsure 
effects, may wcQ have some influenco on the mean 
results. Taking the stars as a whole, it must be 
admitted that their verdict, though by no means con- 
clusive, is, so far as it goqs, In favour of Einstein. 

Andrew C. D. Crommblin. 


Use tf a Priaimtie BIwo cM iar Ibr Yiewieg Near Oiijeete. 

A FRW \ears ago, with a view to the observation 
of close objects out of doors, I procured some glase 
adapter lenses for use on the c^yact glass of the half 
of a prism binocular ( x la) which 1 carried about 
with me. Finding, however, that this method b- 
volved the use or several gtess adapters, and that 
with it 1 had to know the exact distance of my 
chjectlve, I prevailed on an optician-— after lengthy 
argument, he deeming the experinlent img^cticqbk— 
to remove the eymiece and tent it for use with d'long 
screw thread. The result waa most satisfacto^; tw 
this device I can draw out the eyepiece and adjust it 
to the proper distance for any observatbn down to four 
feet on. This ibrice is also very useful for indoor 
work, su^ as observation on the oecupants of an 
aqn^um. « 

The device may be usebt to ot^ observers, who 
win find tha!t tiie %oestoty attentkm can be easOy 
made. - D. Wilson BavsNY. 

Flimwelf. 
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THB NITROGEN PROBLEM.^ 

I. 

Nttro|;en Products Committee was ap- 
1 pointed m June, 19x6, as a Committee of 
the Advisory Panel of the Munitions Inventions 
E>epartment with the following terms of refer- 
ence - 

To consider the relative advantages for this 
country and for the Empire of the various methods 
for the fixation of atm^pheric nitrogen, from the 
point of view of both war and peace purposes ; to 
ascertain their relative ('osts, and to advise on pro- 
posals relevant thereto. 

To examine into the suppl> of the raw m.iiorials 
required and into the utilisation of the b> -products 
obtained. Since some of the processes depend on 
the provision of supplies of cheap power, to ascer- 
tain how this can best be obtained. 

To consider what steps can be taken to con- 
serve and increase the national resources in nitro- 
gen-bearing compounds, and to limit their 
wastage. 

To carry out the experimental work necessary 
to arrive at definite conclusions as to the prac- 
ticability and efficiency of such processes as may 
appear to the Committee to be of value, and to 
advise as to starting operations on an industrial 
scale. 

It will be seen that the terms of reference are 
pretty wide, and the Committee, as is stated, 
have, moreover, interpreted them “in a liberal 
manner.” The inquiry accordingly has resulted 
practically into a detailed examination of the 
nitrogen problem in its relation to the military, 

S pricultural, and industrial requirements of the 
nited Kingdom and other parts of the British 
Empire. 'Die Committee submitted an interim 
report in February, 1917. As the conclusions and 
recommendations of that report are closely con- 
nected with the final conclusions and recommenda- 
tions of the Committee, they are incorporated in 
the present report. The final report, with its 
appendices, charts, and diagrams, is a somewhat 
formidable document of upwards of 350 pages, the 
report itself occupying no fewer than 1 37 pages. It 
has been somewhat loosely constructed, and there 
is a certain amount of recapitulation, which was, 
perhaps, inevitable when r^ard is had to the 
many points of view the subject presents. But of 
its great value there can be no doubt Consider- 
ing the difficf^ and complexity of the inquiry, it 
caondt be said to have been unduly protracted, 
and, as die result of the xo6 sittings of the Com- 
mittee and its Sub-Committees, we have now pre- 
^itted to us the most complete and compre- 
hensive statement of the problem, as it affects this 
country, which has yet appeared. 

The report will doubtless receive the most seri- 
ous study, for h deals with matters of the gravest 
importaoce-^e world’s produetten of food, our 
industriat supremacy, and our national security. 
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Indeed, its appeal is so wide, and the whole ques 
tion affects so many interests, that there is a fear 
that no immediate action will come of it, on the 
principle that what is everybody’s business is no- 
body’s business. It is pre-eminently a national 
question, and demands the consideration of states- 
men. But in the present condition of the political 
and industrial atmosphere we cannot hope that it 
will receive this. The State will w^ait upon private 
enterprise, and private enterprise will wait upon 
the Stale, each trusting, like Mr. Micawber, ^at 
“ something may turn up ” to avert the main con- 
clusions to which the report inevitably points. 
But in view of the menace which will come from 
a resuscitated Germany, it would be nothing less 
than criminal folly to neglect the warning which 
the evidence now summarised conveys. Our 
chemical manufacturers and our producers of fer- 
tilisers must be brought to realise that synthetic 
nitrogen products have come to say. The days 
of the Chile nitrate industry are apparently num- 
bered. If we accept the estimates of the Com- 
mittee, retort nitric acid cannot, even in this 
country, be produced so cheaply as the synthetic 
product, and synthetic fertilisers are serious com- 
petitois with the natural nitrate and by-product 
sulphate nf ammonia. 

It would be impossible in the space at disposal 
to deni in detail with the many points and issues 
raised by the Committee’s inquiry, and set out 
at length in the rej^rt. We must content our- 
selves, iherclorc, with a summary statement of 
the principal conclusions at uhuh it has 
arrived. 

With respect to the world’s demand and pro- 
duction of nitrogen compounds before the war, it 
is shown that the world’s consumption in 1913 
was almost double what it was in 1903. The 
demand up to this time was practically wholly met 
by Chile nitrate and by-product ammonia, the 
nitrogen fixation processes contributing only a 
small, but still growing, proportion, notwithstand- 
ing their notable development during the years 
i90'^-i3 I’p to 1914 the market price of com- 
bined nitrotren was governed by that of Chile 
nitrate, and was characterised b> a general up- 
ward tendency, showing that the supply was not 
in excess of the demand. At the same time, syn- 
thetic nitrogen products could be placed upon the 
market at prices which competed favourably with 
ammonia nitrop^en and nitrate nitrogen. That 
these fixation mdustiics were in a healthy con- 
dition was shown by the fact that they had ex- 
panded more than 150 per cent- during the period 
1903-T3, or more than double the expansiem 
during the same interval of the Chile nitrate 
industry. 

The war has profoundly modified the relative 
position of the natural and synthetic nitrogen 
industries. Before the end of 1914 the productive 
capacity of the nitrogen fixation installations repre- 
sented 10 per cent- of the world’s supply of com- 
bined nitrogen; at the present time it U about 
a8 per cent The post*war production of am- 
monium sulphate, both synthetic and by-pr^uct, 
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agent produci^ the chemical change i« alwayi 
present in sufl^ent quantity in the soiL Under 
Mtter advice, such as is now obtainaUci the 
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is calculated to amount to 39 per cent* of the 
world's supplies of combined nitrogen, Chile 
nitrate accounting for about 41 per cent. War 
developments are now challenging the supremacy 
of the Chilean industry. The market price of the 
synthetic products, and of ammonium sidphate, 
bids fair to govern that of Chile nitrate instead 
of following it as hitherto. The Committee esti- 
mates that the post-war supply of fixed nitrogen 
potentially available is likely to show an increase 
of from 30 to 40 per cent, upon the pre-war pro- 
duction, or to be of the order of a million metric 
tons per annum. It is, however, of opinion 
that this amount is not greater than >\ould have 
been the rase under normal conditions, to judge 
from the pre-war rale of grow’th in consumption. 
But It is signiheant that this increase is almost 
wholly due to the development of synthetic pro- 
cesses. There would seem to be no fear that 
ovcr-production will be a serious factor in the 
post-war situation. 

As regards the uses of nitrogen products prior 
to the war, at least 70 per cent, of the world’s 
total supplies of nitrate and ammonia nitrogen 
was utilised in agriculture. Owing to their com- 
paratively limited employment in this country, and 
the somewhat conflicting experience of our experi- 
ment stations, which, as the evidence presented 
to the Committee shows, have scarcely given 
sufficient study to the question, there is no abso- 
lute proof, as yet, that synthetic fertilisers are 
wholly suited to the particular circumstances of 
this country. The Committee, however, has no 
doubt as to their utility, and specifically makes 
mention of the value of nitrate of lime, as now 
manufactured, and of calcium cyanamide when 
free from dievanodiamide, in which opinion it 
would seem to be supported by the Board of Agri- 
culture. 

Dr. E. J. Russell, of the Rothamsted Experi- 
mental Station, in a recent paper published in 
the Journal of the Society of Chemical Industry, 
states that the results of all published held trials 
show that the three fertilisers — nitrate of soda, 
sulphate of ammonia, and cyanamide — when com- 
pared on the basis of equal nitrogen content have 
the following values : — 

Nitric nitrogen , . 100 

Anunoniacal nitrogen .» .. 97 

Cyanamide nitrogen ..90 

But, he adds, these include cases where the 
cyanamide nitrogen could have had no proper 
chance of acting. Cyanamide, he points out, pre- 
sents the characteristic that it is not at once 
available for plants, but has to undergo change in 
the soil whereby ammonia is formed, which 
afterwards nitrifies. The whole value of the 
material, therefore, depends cm the rate at which 
the change proceeds. In some soils it goes on 
rapidly, and here cyanamide is very elTecUve. In 
others, however, it proems more slowly. The 
production of the ammonia would appear to take 
place in two stages, the first being purely 
chemical, and the second bacterial; further, the 
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fcirmer could be warned beforehand, and the use 
of cyanamide kept to those numerous cases where 
it can decompose rapidly and act well. In theae 
circumstances ihe value of cyanamide nitrogen 
might rise well above 90, and, what is more 
important, the risk of failure might be consider- 
ably reduced. 

Of course, the war made imperative calls upon 
the nitrogen industries, and these, notwithstand- 
ing their expansion, were quite unable to cope 
With the demands for both explosives and fer- 
tilisers. The needs of agriculture were conse- 

c ily largely set aside, to the fi[reat detriment 
of the world's food supply. Tfaf effect has b^n 
the almost universal recogniticn of the vital im- 
portance of nitrogenous fertilisers. The difficulties 
of obtaining them and the consequences which 
have followed from the shortage have together 
furnished an objecf-lesson which the world will 
not soon forget. The Committee learns that the 
visiUe demand for nitrogenous fertilisers is every- 
where considerably in excess- of the pre-war con- 
sumption. 

With respect to the relative costs of synthetic 
and non-synthetic processes, the Committee con- 
cludes that under favourable conditions in regard 
to the cost of power and of raw materials, the 
nitrcpen fixation and allied processes, speaking 
broadly, stand at a very considerable advantage 
as compared with non-synthetic methods. It ought 
to be stated, however, that its estimates are 
bised upon pre-war prices and factoiy costs, and 
it by no means follows that the price of coal and 
of water-power will advance ^rt passu, A water- 
fall does not "down tools " like a miner, nor does 
it attend football matches and go on strike for 
any or no cause in particular. But still, fallible 
as the basis may possibly be under present or 
nrospective conditions, the comparison ot posts is 
instructive and significant The avera^ market 
price of a metric ton of combined nitrogen in tlw 
United Kingdom during 1911-13 was and 
in the forms of Chile nitrate and ammonium 
sulphate respectively. The sp^nthetic processes can 
produce a metric ton of available combined nitm- 
>ren at a cost, at the factory, of frrm ao/. to 30/. 
These processes can produce a metric ton of con- 
centrated nitric acid (93 to 96 per cent.) at about 
half the cost of retort (Chile nitrate) nitric add. 
Nitric acid can be produced by the .oxidation pro- 
cess from by-product ammoniR, even at its highest 
pre-war price, cheaper than -by the old process. 

It may, however, be doubted whether any of 
the synthetic processes, with the possible twetp* 
tlon of the arc process in vtrj favourable circum* 
stances, can prodqcc a nitrate fertiliser that would 
compete with Chile nitrate under conditions that 
the Chilean industry might be wining to admt 
Whilst improvements in the method ^ absorbfog 
and recovering the oxides ob nitrogen Id the arc 
process are certain to oqcur, \% must not be for- 
gotten that the captal expenditure need^ in In- 
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flatting this procebb is high and bears a large 
proportion to the market^ value of the annual 
production 

It follows, therefore, from these conclusions th it 
the industrial demand for nitric acid in the future 
will probably be met by means of synthetic pro 
ceases It is conceivable that the marketing of 
large quantities of synthetic sulphate of 'immonii 
and cyanamide^ made in Germ my will influence 
th^ future price of combined nitrogen ind may 
even control it Ihe Committee thinks that the 
producers of combined nitrogen miy eventually 
lui\e to face a competitive price of 7I or 81 per 
metric ton for ammonium sulph ile and 62 or yl 
ptr metric ton for cymamide The b> product 
ammonia industry in this country may thus be 
seriously menaced It can scarcely recoup itself 
by raising the pnee of the other by products to 
iny serious extent, and considering the relation 
of combioed nitrogen to the food of the country 
public opinion, whilst willing to tolerate up to a 
certain extent the protection of key industries 
would strongly resent iny action which serious! v 
interfered with the productive capacity of the 1 md 
(To b# continued ) 

fHh MICROSCOPY OF MllAlS 

A T the \ery successful sjmpohium on the micro 
^ scope organised by the Fariday Sextet) 
on Januiry 14 in the rooms of the Royal Socict) 


discussion Sir Robert Hadfleld s introductory 
iddrcss surveyed the history of microscopical in- 
vention ind was illustrated by portraits of some of 
the pioneers in the irt Jansen Lipperhey, 
Leeuwenhoek Sorby md Dallinger were 

reminded of the fact that, so far back as 1665, 
Robert Hooke described in his Micrographia^ 
the appearance of the point of a needle and the 
edge of a raxor and his faithful drawings of these 
two ibjects revealing most accurately the features 
which could be observed under a low mignifica 
tion ire reproduced in the paper The next m« 
stinct of the application of the microscope to the 
ex imin ttion of metals is that by Reaumur whose 
work on steel published in 1723 contains many 
driwings of the magnifled fractures of iron and 
steel bars Such a method however gave little 
information and did not le id to any further 
development In 1808 Widmanst&tten studied 
the structure of meteoric irons by polishing a plane 
section and heiting until the constituents became 
diffcrenttallv coloured by oxidation thus introduc 
tng the method now familiar as heat tinting 
1 he structure of these irons is so coarse that mag 
nihcation is unnecessary but the method gave 
hints to 1 iter workers of whom Sorby is the chief 
1 he wi rk of Sorby in view of its great import 
mce was dealt with by the president m a separate 
note 

Henry Clifton Sorb) ont of those amateur 
scientihc invcstig itors who have contributed so 
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' c 048 ^ <>17 s Q009, Poo34 All ioop«r CO t 


about one half of the papers presented dealt with 
the tticrdscopical exammation of metals a stnk 
>ng indication of the importance which this branch 
of microscopy has now acquired It was therefore 
appropHate that the president himself a distio- 
firuiihed womr m this fieW should dc il historic 
ally fdtfc the development eff micro metallography 
as es contributing an original paper to the 
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wonderfully to the progress of science m this 
country, was led to devise the modem method of 
micmscopic petre^^phy by seeing sections of 
bone teeth etc , rendered transparent by afiwng 
one surface to glass and then gnndiitf down to 
an extreme thinness^ as practis^ by the botanist 
AViIliamson Sorby treated rocks m the same 
way and in 1849 he prepared the first rode shce 
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ever made. By 1^51 he had become expert in atones. In 1857 he presented to the Gecrio^ical 
the new process, and was able to publish his Society his famous paper on the fluid incluMOos 
observations of the micrcwcoptc structure of lime- in quartz crystals, in which he ventured to draw 



■ under which rocks had been 

formed in Nature from the ex- 
amination of the minute quan- 1 
titles of liquid enclosed in the 
microscopic cavities m crys- 
tals. The paper was received 
without enthusiasm, and even 
with ridicule, so absurd did it 
seem to study g^lof^ical prob- 
lems on the minute scale of 
the microscope. Ncverthdess, 
Sorb> 's conclusions came to be 
accepted by all f^eologists, and 
bis paper is now accepted as one 
of the classics of the science. 
In 1863 he turned his attention 
to iron and steel, being led to 
their stud^ by an examination 
of meteorites, just as he had 
fused masses of silicates arti- 
ficially in an attempt to solve 
some of the problems con- 
nected with igneous rocks, so 
he proposed to use the in- 
formation to be derived from 
.artificial masses of ire^ and 
steel for the explanation of the 
characteristics of ^meteoric 
irons. He exhibited sections 
of Iron and steel, and photo- 
graphs takien from thm, at 
ShefReki and dso at tne Bath 
meeting of the British Atsocia- 
?». ^ ti 6 k\n 1864 , ^ ^ 

» •. Mt Apoc lu w w u. SmicMn of Up* iMMttir ud iorbitic pMiliM. Th. Mri m.< in iM. «*rly photOjfrapllt, talMa> 0» 
fttpiri— > M th* Mtowtns wapoidilM : Co*l4r« Cr >*ii, HloK pm o«a. 
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course, at low magnifications, leave little to be 
desired in regard to shs^ness and beauty. A 
collection of Sorby’s original polished and etched 
sections of metals is carefully preserved by the 
University of Sheffield, and was lent on the occa- 
sion. of the symposium. 

Sorb^*s discovery aroused little interest, and 
wheni in 1877, Prof. Martens, of Berlin, soon fol- 
lowed bv Osimnd and by Le Chatelier in Paris, 
began tne study of metals with the aid of the 
imcroBcope, the work of their predecessor had 
been for^tten. By this time, however, a general 
interest in the subject had been awakened, and 
Sorby’s impmtant papers in the Journal of the 
Iron and Steel Institute in 1886 and 1887 met 
wiffi a more appreciative audience. By employing 
higher magnifications, Sorby was able to show that 
the pearly constituent " of steel, as he had called 
one cd its principal constituents, owing to the 
mother-of-pearl lustre often exhibited by it, was 
in reality an aggrqpate of j>arallcl plates of a soft 
and a hard material. This discovery placed the 
metallography of steel on a firm basis, and pre- 
pared the way for the complete explanation of its 
structure when thermal methods were added to 
those of the microscope. Great as were the 
services of other investigators, it is to Sorby that 
we owe, without question, our modem metallo- 
graphic methods. 

Sorby laid great stress on the extension of our 
knowledge by the use of higher magnifying 
powers, so well illustrated by his own discovery 
of the true nature of pearlite. 'Most metallographic 
work is done at mamifications not exceeding 500 
diameters, but excellent results have been obtained 
by some workers with magnifications of 1000 and 
even of 1500 diameters. The minuteness of many 
metallic structures, especially those of hardened and 
tempered steels, has made many metallographers 
wish for a means of applying much higher mag- 
nifications. Since the discovery of new detail 
depends, not on the magnifying power, but on the 
readving power of the microsco^, it ih necessary 
to increase the latter. This may be ^ected either by 
increasing the numerical aperture of the obiective, 
or by shortening the wave-len^fth of the light used 
for illumination. The numerical aperture can be 
increased beyond its present maximum only by the 
use of other materials than glass, a plan which is 
likely to be adopted at semie future time, whilst 
the use of ultra-violet light, the magnificent results 
of wfiich in bacteriok^ were shown at the meet- 
ing by Mr. J. E. Barnard, has so far given disap* 
pmntfng results with met^. 

A valuable contribution to the study of highly 
magnified metal sections was made by the third 
paper under notice, that by Sir Robert Hadfield 
and Mr. T. G. Elliot The numerous and very 
beautiful platea iUustrate both the advantages m 
high msgnlficattons and the pitfalls which have bo 
be avoided if^suocess is to be obtained. For ex- 
amplf, a fiaki containing feitite and pearlite is 
sl|own In three photographs, all taken at a mag- 
ntfiealiod of 600 diameters, but with objectives of 
different resolving power. With a la-mm. objec- 
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tive, the pearlite is structureless {Fig. 1), and only 
when a^ 2-mm. apochromat Is used is its minute 
lamination fully revealed (Fig. a). Another pearl- 
ite has Its structure Vevealed at 1500 dtam. 

i Fig. 4), but becomes much dearer at 5000 
Fig- 5), using the same objective. No further 
advant^e is shown at 8000 diam. The effect of 
narrowing the aperture too much is shown fay the 
apparent broadening of the cementite lamensa in 
the TCarlite, the true breadth being seen *very 
clearly when the iris diaphragm is opened suffi- 
ciently. The photographs, all of which are re- 
markably goud, may be said to be most successful 
in the case of pearlitic structures. The structure 
of martensite at 5000 diam. is not so dearly seen 
as at a much lower magnification, whilst the 
minutely granular structures of troostite and 
sorbite evidently call for a higher resolving power 
rather than for mere enlargement to indicate their 
true nature. The paper will serve a most useful 
purpose in directing attention to the nature of the 
problem, and perhaps attracting skilled optical 
workers and physicists to its solution. 

C. H. D. 


REPORT OF THE CALCUTTA 
UNIVERSITY COMMISSIONA 


at first sight a report ia five volumes, each 
ol upwards of four hundred pages, on the 
Calcutta University Commission would appear 
somewhat portentous; but anyone aliye to the 
importance of university education in India who 
makes a study of these volumes will be quickly 
reconciled to their length and number. For it 
may be fairly claimed that they contain scarcely 
a sentence which one would desire to see omitted. 
The whole report of the Commission, induding 
evidence and appendices, comprises no fewer than 
thirteen volumes, but we are heie concerned only 
with the first five. Vols. i., ii., and iii. contain Z 
very masterly analysis of the present condittoni 
education obtaining in Bengal, and vols. iv. and v. 
the actual recommendations of the Commission. 

Although this report ostensibly deals only with 
education in Bengal, the greater part of it natu- 
rally has bearing on our educational systems 
throughout India. The whole report is a model 
of style, and bears testimony to the infinite pains 
and care taken by its editors. The nances of the 
members of the Commission were a sufficient 
guarantee of Its thoroughness and accuracy. 
review of the present conditions of edueptbp in 
Bengal constitutes in itself one of the most Su- 
able documents for tht student of BritUh mb in 
India. Reports, annual and quinquennial, have 
been issued in quantity from the various secre- 
tariats in India, but we know of nothing tp com* 
pare fqr thotougbness and instructivenese wlUi tke 
diaptyrs under review. t 

1 % », of’ courtt, .impossible, for lu in th!j|, place 
to do more than refer briefly to ope o- two of 
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the many important topics dealt withi but before 
discussing anv of these we may mention that the 
key to the reforms recommended by the Commis^ 
sioners is the establishment of a Board of Secon* 
dary and Intermediate Education. The object they 
have in view is to secure the admission of students 
to the university who are duly prepared for higher 
studies, and the exclusion of those who are not. 
Under existing conditions an enormous number 
of candidates are sent up for the malticuiation 
examination who are totally unfit to enter on 
university studies. 

There are, of course, a number of excellent 
high schools in Bengal, and especially in Cal^ 
cutta, but there are a far greater number of in- 
ferior schools. Their inferiority is due in a 
great measure to the low standard of the teaching 
staff. English, for example, is often taught by 
an Indian on a poor salary, who is not really 
qualified to teach it- Ah the time approaches for 
the matriculation examination, a test examination 
is held in each school, and on the result of that 
test candidates are allowed to go in for the uni- 
versity examination. A percentage of marks is 
demanded of students who are allowed to proceed, 
but the test varies very much from school to 
school, and owing to the solicitations of parents 
and other causes there is a tendency to show 
great leniency, for so important is the prestige at- 
taching to higher English education that to have 
failed in the matriculation is already regarded as 
an achievement. All Anglo-Indians are familiar 
with the claims that are supposed to attach to a 
man who has failed in the B.A., his value in the 
marria^market being far greater than that of a 
man who has not sat for the B.A. at all. 

The main problems, therefore, which the Com- 
mission set Itself to solve were: (i) how to im- 
prove the higher classes of the secondary schools, 
and (2) bow to secure the admission only of 
qualified students to university courses. Having 
convinced themselves of the impossibility of exer- 
cising full control of all the secondary schools in 
the province, which would involve an extensive 
insp^torate and interference with many private 
enterprises, the Commissioners came to the con- 
clusion that control could be exercised at the 
stage now represented by the intermediate stage 
at universities, and they therefore suggest the 
establishment of intermediate colleges, which 
should be either attached to selected hi^ schools 
or organised as distinct institutions, ^ese col- 
lies should be under the Immediate control of 
the Board of Secondary and Intermediate Vaca- 
tion, the constitution of which is representative 
of in classes. The intermediate colleges shoiffd 
afford instruction not only for the ordinary degree 
courses of the university in arts and science, but 
also 'lor tl^ medical, engineering, and teaching 
professions, and for careers in agriculture, com- 
meroe, and industry. There should be two 
seoD^ary-acbod examinations : the first, approxU 
l&aMy corresponding tQ the preset matriciUation, 
te be, ta^ at the end of the high-schoot atage* 
]|t the normal age of sixteen, or, in special cases, 
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at the age of fifteen, and to be known as the 
high-school examination; the second, 
mately corresponding to the present Interm^ate, 
but much more varied in its range, to be taken 
at the end of the intermediate cdlege course, at 
the normal age of eighteen, and to be known as 
the intermediate college examination. Success 
in this examination should constitute the normal 
test of admission to university courses. 

The constitution of the board is, of course, a 
very important matter. It is to consist of from 
fifteen to eighteen members, with power to 
appoint outside members to sub-committees. 
The president of the board should be a salaried 
official appointed by Government, of high status. 
This board will naturally take a good deal of 
responsibility out of the hands of tl^ universities, 
which will, however, be represented on it by seven 
members, for they will define the curricula, not 
only of tV intermediate colleges, but, as naturally 
follows, also of the high stmools; and they will 
further conduct the two secondary-school exam- 
inations which we have mentioned above. This 
board will also, of course, relieve the Director 
of Public Instruction of much detail work, with- 
out, however, reducing in any way the importance 
of his department. 

Such is the Commission’s proposal for improv- 
ing the system. The Commissioners have also 
gone ver^ thoroughly into the all-important ques- 
tion of improving the teaching staffs, which is 
chiefly a matter of finance. In this connection 
the^ have made several important proposals, of 
which the three following are the most im- 
portant: (1) That facilities should be given for 
the interchange of teachers between privately 
managed schools and Governmcni schools : 
{2) that teachers in Government scnools and col- 
leges should be placed upon a professional rather 
tl^n a service basis; (3) that a superannuation 
fund should be instituted to replace the existing 
pension system for future recruits to the profes- 
sion. This last suggestion, which is based upon 
the federated superannuation scheme which nas 
been adopted in the home universities, should do 
much to encourage recruiting for the Bengal 
educational service. 

One of the most difficult subjects with which 
the Commission has had to dial was the question 
of the medium of instruction to be used in secon- 
dary schools. Although, as is natural, there is 
a general desire among Indians that their children 
should be educated on a bflingual basis, there is 
an overwhelming mass of oiuoion in favour of 
English as the chief medium from the intermediate 
stage upwards. The difficulty ft to dtfShc at what 
sta^ to bmo to use Englift as a medium, and 
for what subjects. The Cmmission is of opinion 
that the vernacular should be used for ifstniction 
throughout secondary scboole for all subjects 
other than Ei^lish mid mathematic^. It was con* 
vinced that the ule of' EngUsh in secondary 
schools as a medium is excess!^ Cwu^ia- 
rioners |une, however, “emphati<^BI^ dpinidn 
that there Is something unsoubd in a System of 
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oducatk>n which leaver a younj^ man, at the con- 
ditsion of hia course, unable to speak or write 
his own mother tongue fluently and correctly.” 

There is, we are aware, an evcr-increasing 
desire on the part of Indians to see the vernacu- 
lars encouraged and developed ; • for a long time 
Englishmen also have aimed at fostering the 
development of vernacular literatures, and post- 
graduate research in the vernucalars is already 
a recognised branch of study. But it is, we feel, 
important to keep distinct the two objects in view, 
namely, (i) to provide the best education for 
schoolboys, and (2) to cultivate the vernacular 
ian&^ages. 

Space will not permit us to discuss at any 
Icn^h the cognate subject of the teaching of 
English, but it may fairly be claimed that hitherto 
university instruction in English has been con- 
ducted on unpractical lines. Textual analysis of 
seventecnth-century literature on the part of 
students who have not mastered the modern idiom 
tends to unintelligent cram» What is wanted is 
the more rapid perusal of standard modern 
works. Nothing can be more pitiable than to 
sec a class of Indian students taking down ver- 
batim notes (always in English) from a lecturer 
on such a hook as "Samson Agonistes." This 
is not the way to learn English for practical pur- 
poses, which is the main object of nil except those 
who take English as a subject for their degree. 
It is satisfactory to note that the Sanskrit College 
and the Madrasahs have received ample treatment 
by the Commission, and arc to be placed on a 
better footing. 

We have not space to deal now with the im- 
portant proposals of the Commission in regard to 
the organisation of the University of Dacca, the 
reorganisation of the University of Calcutta, and 
their many recommendations in regard to exam- 
inations, women’s education, medical education, 
agricultural education, engineering and techno- 
logical education, and Oriental studies. We can 
only congratulate the Commissioners on the admir- 
able report they have produced, and express a 
hope that their main proposal, the Board of Secon- 
dary and Intermediate Education, may become 
before long a practical reality. 

E. Devison Ross, 


NOTES. 

Onb of the most useful functions that can be per- 
formed in these days of minute specialisation of 
Kientiflc research is the promotion of meetings at 
which workers in various Acids can discuss subjects 
of common interest. Since Sir Robert Hadfield 
becaillp president of the Faraday Society in 1914, 
fifteen such discussions have been held, the last, of 
whkh an account Is given elsewhere in this iMue, 
being in the meeting-room of the Royal Society on 
Jamiasy 24^ in association • with the Royal Micro- 
scopical Society^ the Optical' Society, and the Photo- 
mtertto a phlc Society. Sir Rcibert Hadfield and the 
■eea eft lH of die Pafaddy Society, Mr. F. S. ^iers, 
anS'to be heextily coAgratofated upon the great interest 
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taken in this discussion, the subject of which was 
“'fho Mitrobcope : Its Design, Construction, and 
Appluntions,” and the exhibition of instruments con- 
nected with it. There wore meetings in the after- 
noon and evening, and on both occasions it Is scarcely 
too much to say that as many people were unable to 
find places in the ni(^ting-room as those who filled 
It to the doors. With ch*iracteristic gcnerosltv Sir 
Robert Hadfield entertained a large company to dinner 
at the Riu Hotel between the two meetings. I'he 
whole session was most successful and encouraging 
to all who are interested In the advance of British 
optical science, both theoretical and applied By 
organising such joint meetings the Farada\ Society 
IS indeed promoting the best interests of both siience 
and industry, and doing what might bt^ undertaken 
even more appropriately by the Royal Society itself. 

\n interesting pamphlet on the work of Faraday 
and the Faraday Sofiet> was prepared by Sir Robert 
Hadfield in connection with the joint discussion on 
the microscope held on Wednesday, Januar}’ 14. 

It appears that the Faraday Socletv was chiefly 
responsible for the appointment of a ^eciul Nitrogen 
Products Committee by the Munitions Insentlons 
Department, and this Committee was, In turn, instru- 
mental in establishing a research depaitment, which 
provided much valuable information for the practical 
consideration of sources of nitrogen supply when the 
submarine compfiign made the subject a matter of 
national nmeem. One of the memben* of the council 
of the society, Dr. J. A, Harker, was entrusted with 
the direction of this work, and the final repoit of the 
Nitrogen Products Committee, which has just been 
published (Cmd 482, 42. net), is a most substantial 
survey of the position of supplies of nitrogen com- 
pounds and the practical problems involved in the 
establishment of processes for nitrogen fixation in this 
countr>. Referring in the pamphlet to his own par- 
ticular lines of w’ork, Sir Ro^rt Tl.idfield mentions that 
Faradav, in his experiments on ullovb of iron w ith other 
elements carried out in 1821 and 1822, was the pioneer 
of the great tc?chnical advances which have been made 
in alloy steels during the past lhirt> years. It was 
Sir Robert’s own ciiscrovery and invention of man- 
ganese steel in 1882 which led others to explore the 
rich field first entered by Faraday, and has resulted 
in the production of chromium steel, silicon steel, 
nickel steel, tungsten steel, and many other types. 

The recent death of Dr. John Wilson, lecturer in 
agriculture and rural economy in the University of 
St. Andrews, robs the University and science of a 
keen and brilliant agricultural biologist. Dr Wilson 
was one of the few who regarded agriculture as a 
sister science of biology rather than as a branch of 
chemistry* and his work on the improvement of farm 
crops" has borne excellent fruit. Whilst demonstrator 
in zoology he devoted considerable attention to the 
development of the common mussel, ana pubtlehed 
an elaborately illustrated memoir on the subject, btit 
his name will be more permanent^ assodBted with 
his successful investigations on the I m pro ven w n t of 
such plants as the potato, turnip, and oat. He mfaed 
an en<Mtnous number of new vdmties. Amongst ttioss 
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of the potato v^ere many of exceedingly fine quality 
and diaeaae-resitting prq>ertie«, and they have been 
taken up by grov^ers all over the country. Hit most 
mccestful varieties in this connection were perhaps 
Templar, Bishop, and Rector. Dr. Wilson’* experi- 
mental work on oats was equally successful, and he 
was hoping shortly to place on record a full account of 
his investigations. Many other plants at different times 
claimed his attention with equally Interesting results 
Handicapped by lack of means and assistance, he 
never spared himself. Hit unflagging enthusiasm and 
remarkable energy deserved better and more liberal 
support, and had it been forthcoming there Is not the 
slightest doubt that the nation would have greatly 
benefited by his researches. 

Fsihbr Johann Nbpomuk Strassmaibr, S.j., the 
distinguished Assyriotoglst, who died on January ii 
at the JesuiU’ Church, Mount Street, London, W., uas 
bom in Bavaria in 1846. Soon after the beginning 
of Bismarck’s Kulturkampf against the Catholic 
Church in Germany, Strassmaici left his native land 
in 1872 and came to England, where he remained for 
the rest of his life. From his early youth he had been 
deeply interested in Oriental studies, and in London 
his attention was soon directed to the numerous nab\- 
lonian (ablets In the Riitish Museum, which had 
not yet been interpreted and translated, and among 
which were many astronomical texts. Strassmaier was 
fortunate enough to become associated with Father 
Epping. S.J., who undertook the necessary catculalions 
and the scientific discussion of the texts interpreted by 
Strassmaier. The first results of their labours were 
published In a book, “ Astronomisches aus Babylon ” 
(1889), which was followed by several papers in the 
Zettschnft fiir Assyriologte, They showed clearly that 
the astronomers of Babylon during the two or three 
centuries before Hipparchus (if not earlier) possessed 
a oonsfderable amount of accurate knowledge of the 
motions of the sun, moon, and planets. Epping died 
about 1895, but some years later his work w.is taken 
up bv Father Kugler, who published his “ Babylonlsche 
Mondrerhnung "In 1900, and began to issue big great 
work, '*Sternkunde und Stemdienst in Babel,” in 
1907. Kugler repeatedly bore testimony to the great 
patience and skill of Strassmaier in deciphering many 
text, which but for him might have remained unread 
for ever, as they were gradually deteriorating owing 
to damp and other climatic influences. 

Tkk Lord President of the Council has approved the 
appointment of Col. Sir Frederic Nathan, K.B.E., 
late R.A., to be Power Alcohc^ Investigation Officer 
under the Fuel Research Board of the Dqwrtment of 
Sciantific and Industrial Research. The appointment 
ef the Power Alcohol Investigation Officer has been 
made as a result of the consideration i^ven by the 
Committee of Council for Scientific at^ Industrial 
Research to the report of the Interdepartmental Com- 
mlttee m the Production and Utilisation of Alcc^ol 
for Poij% and Trac|l^ Purposes, which recommended 
the establishment 6f a small permanent organisation 
under the Department of St^ntific and Industrial 
'•Research to continue investigations Into these 
problems. The Fuel Research Board prop oses to begin 
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by bringing the work already being done as regards 
both the production and the utilisation of alcohol Into 
proper focus. Sir Frederic Nathan, who before the war 
was Superintendent of the Royal Gunpowder Factory at 
Waltham Abbey, and later works manager of Metm. 
Nobel’s Explosives Factory, Ardeer, was the officer in 
control of alcohol under the Ministry of Munitions during 
the war, and chairman of the Production Section of the 
Interdepartmental Committee referred to above. Prof. 
Pierre Purcell, who was Secretary of the Irish Peat 
Inquiry Committee, has also been appointed to act as 
Peat investigation Officer under the Fuel Research 
Board. The duties of the Peat Investigation Officer 
will be to keep the Board informed of all progress in 
connection with research Into the utilisation of peat, 
to continue and extend experiments on the mechanical 
cutting and winning of peat, and to make arrange- 
ments for careful tests of the use of peat as a fuel 
under boilers. 

Prof. R. T. Lbiper, reader in helminthology in the 
University of London, has been awarded the Straits 
Settlement gold medal by the Senate of the Un!versit\ 
of Glasgow. The medal was founded some years ago 
by Scottish medical practitioners in the Malay States, 
and Is given periodically to a graduate in medicine of 
the Scottish universities for a thesis on a subject of 
tropical medicine. 

The council of the British Medical Association is 
prepared to contiider an award of the Middlemore 
prize (value 50L) and an illuminated certificate for the 
best essay on “Perimetry (inclusive of Scotometry) 
Its Methods and its Value to the Ophthalmic Sur- 
geon.” The competing essays must reach the Medical 
Secretory of the Association, 429 Strand, W.C.2, on 
or befote April 30 next. 

Mr. C. T. Kinozbtt writes to suggest that airmen 
rising to great altitudes should carry bottles of water 
which, by being emptied at such heights, could then 
be scaled, and would enable samples of the air there 
to be secured for purposes of analysis. The late M. 
Teisserenc de Bort obtained specimens in this way and 
had them analysed, but found no difference from 
normal air. His specimens were obtained from regis- 
tering balloons beyond the reach of any manned bal- 
loon or aeroplane. Glaisher no doubt also obtained air 
from the highest points he reached in his ascents about 
186a. 

The death of Mr. Alexander Izat on January a Is 
announced in Sngine^ng for January 16. Mr. Izat 
joined the Indian Public Works Department in 1863, 
and had much to do with the development of the 
Indian railways. For several years he on the 
Lei{}sl«t{ve Council of the Lfeutenant-Governor of tfie 
United Provlncee ; he wet madB a Cen$anlen of the 
Indian Empire in 1898, and aerved for eeverat years 
as a fflemW of roundl of the Institution of Civil 
Engineers, At the time of hie death hev.\waa In his 
■eventy*elzth year. 

Wa learn with regret that Prof. George Hacloskie, 
ptofeteor of biology, Princeton^ Unlwei^ty, - U.S.A., 
died on January 4 In the ei^QMBftb yepr of hie age, 
Prof, llaeledda waa bom' it Caatieddwsen, It'^md, 
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and educated at Queen’s University, Belfast, from 
tthich he received degrees In both law and theol<®r. 
During his student days he was twice a gold medallist 
of the college. He was called to Princeton in 1875, 
during the administration of President McCosh, 
Since 1907 Prof. Macloskle had been professor 
emeritus of biology in Princeton University. He is 
best known for his work on the flora of Patagonia. 

The Tiftus of January 31 contains thv following 
announcement with reference to the Dartmoor hydro- 
electric sui^Iy scheme “ In deference to the opposi- 


poinis out that, far from vitiating the results of 
Newton, the theory of relativity rather enhances the 
greatness of this genius Though these new ideas 
will not overthrow the general conceptions of man* 
kind, they will leave their impresb on men's thinking 
in the philosophical and allied sciences. 

For some years there has been a vigorous Phyto- 
pathological Society in the Lnited States, and recently 
a Canadian branch of this has been formed, the first 


tion from the Duchy of Cornwall and the Devon 
County Council, the promoters have decided to drop 
that part of the Hydro-electric Bill by which they 
sought to utilise Dartmoor water for generating elec- 
tridty. They will modify the Bill to restrict their 
powers to erecting overhead mains for supplying to 
consumers such surplus power beyond the require- 
ments of their proposed copper-refining indu«tr\ in 
mid-Devon, which they produce from lignite beds thev 
intend to develop.” 

Strong earthquakes continue lo be felt in Mexico. 
At La Fragua, in the State of Puebla, shocks have 
been almost continuous since the great earthquake of 
January 3. At Coatzlan, another shock occurred on 
January q, by which the destruction of the town was 
completed. San Joaquin, a village of 3000 inhabitants 
in the State pf Vera Cruz, was destroyed b\ an earth- 
quake on the morning of January 13. On January 8 
the volcano of San Miguel, 35 miles north-east 
of Cordoba, broke into eruption ; streams of lava 
flowed dow'n the south.4*ast side of the mountain, de- 
stroying viffages and ranches 

According to the Bulletin of the Science Dtxision 
of the Koval Academy of Belgium for March, i«|iq, 
at the meeting on March i it was decided — (1) To 
break off relations and exchange of public .uinns with 
the scientific societies of Germany, Austria, Hungary, 
and Turkey, (2) To employ only booksellers to pro- 
cure such publications as shall be considered strictly 
necessary, whatever be the additional cost involved. 
(3) Not to send any publication to the men of science 
of the above nations. (4) To decline and return 10 
the societies or authors of the above countries any 
publications sent to the academy. 

An interesting Interview with Prof, Einstein ap- 
peared In the Datly Chronicle of Januaiy 15. A 
German by birth, Prof Einstein went to Switzerland 
in his early youth, where he became naturalised. For 
some years he was professor of physics at the Federal 
Pblytc^nlkum sq lUrich, and for a short time also 
at the University of Prague. Shortly before the out- 
break of war he was "called" to the University of 
Berlin, where he is still working, being at the same 
time director of the Kaiser Wilhelm Institute for 
Physical Research. Now Iktie more than forty years 
of age, this eminent man of science conceived the 
oiftllm of the theory of relativity at the early age 
of eighteen, and presented his special thcorv to the 
scientific j^worU at the age of twenty-seven. Prof. 
Blnstein regards Prof. Lerrntr fLeyd^) as his "co- 
operator ” in the special ‘‘theory of relativity. He 
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1 annual meeting being held in OnUrio., Dr. A H. R, 
Buller, formerly of Birmingham Univerbity, and now 
professor of botany in the Univeisity of Manitoba, 
was elected president for 1930. Dr. £. C. Stakman, 
of Minnesota, was the guest of the society, and gave 
an aa‘ount of the verv valuable investigations which 
he and hi^ collcngueg have carried out into the races 
of cereal rust fungi and their bearing on tlie problems 
of immunity and susceptibility to disease. Among the 
attractive list of pbpors presented to the meeting, those 
of Mr, J. E. Howitt on " Leaf-roll and Mosaic of Pota- 
toes" and of Mr. Paul A Muiphv on "Diseases of 
Potatoes which Cause the Running Out of Seed " may 
be mentioned. Both are welcome additions to our very 
meiigre knowledge of extremely obscure subjects of 
primary importance. There is in this country no society 
demoting itself exclusively to phytc^thologv, and 
perhaps this is well, for we possess already more than 
enough small specialised orgnnis.ationa running a 
prcc.iitous scp.uate ixistenco The need is not for 
incnase in their numb«T, but for some kind of amaU 
g.iniation or federation of those now existent The 
stud\ of diseased crops is mrrch one hr.inch of 
.ipplied biology, and this subject Is exccHentlv rniered 
for bv the Association of Economic Biologists, which 
pc! forms valuable work in synthesising all the manv 
aspects of investigation which centre lound the 
economic utilisation of plants 

Po will’s classification and map of the linguistic 
families of America allotted twenl\-two families, or 
parts of families, to Califoinin. This clnssificatioq 
has hitherto been generally accepted. But in recent 
\idis the study of these dialects has been fullv inves- 
tigated by Messrs R. B. Dixon and A. L. Krocbcfi 
the results of their work being now published In the 
University of California Publications in American 
Xrchecotogy and Ethnology (vol. xviii., No 3, Sep^ 
tember, 1919). It has now become possible to re- 
group these dialects into seven main groups The 
most Important of tlirse are the Penutian in the 
north-western region and the Uto-\ztckan to the 
south-west. The rem.iining language-groups form a 
sort of fringe round the two greater groups, the moet 
important being the Hokon, and of less extent the 
Algonkin, Athabaskan, Yokian, and I.utuamtan. Full 
grammatical drtafU on which this new classification is 
based are given by Messrs. Dixon and Kroebor 

Mr. J. W. Go wen has made (Genetics, May, 1919) 
a biometrical studv of the phenomenon of heredity 
known as crossing-over, basing hi& conclutloDS on 
extensive data derived from the behaviour of thd 
Mendelian factors in the third chromosome of Drojoi 
phtla melanogaster. It is shown that double crossliig- 
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ovrr Is an extremely variable phenomenon. The re- 
duplication hypothesis Is regarded as definitely dis- 
proved, and all detailed Interpretations are based upon 
the structure of the chromosomes. Crossing-over 
between two fixed points on a chromosome is found 
to be highly variable. It Is also found that a change 
in genes between two fixed points In the third 
chromosome sHghtlv disturbs the ratios of crossing- 
over between those points BiometTic analysis shows 
that the results are all in harmony with the hypothesis 
that the factors arc represented by particles arranged 
along the chromosomes. A cross-over in one region 
of the chromosome is more likely to be accompanied 
by 0 cross-over 25-35 units aw’av than elsewhere. 

Voi . lx. of the Bulletin S'tattctn/ue has just been 
published bv the International Council for Fishery 
Investigations. Particular interest attaches to this 
report, ot it deals with the year 1913, the last 
of a long scries during which there has been a con- 
tinuous, nrogressivc development of the sea-fishing 
industry in North European countries, and vol. ix is 
likely to remain a standard of comparison of two 
periods, in the interval between which manv conditions 
will be found greatly to have changed. The louncil 
has in preparation a Bulletin describing the effect 
of the war upon the fisheries, and this, it is hoped, 
will soon be ready. Several changes have been 
made in the arrangement of the present volume: 
the use of two languages has been dropped, 
and the results are now published only in English 
There are many useful diagrams. A feature of ex- 
ceodinglv great interest, the estimation of the capital 
employed industrially, in factories, curing works, etc , 
in 1913, as well ns in the vessels, might be included 
In the next volume as a help to the understanding of 
the great change in economic conditions that is now 
taking place. 

Thk T^oku Imperial ITniversitv, Sendai, Japan, 
continues to publish beautifully illustrated memoirs on 
fossils in the geological scries of its Science Reports 
In the latest part received (vol. v.. No 1), Mr. I 
Hayasakn describes the microscopical structure of 
three Permian species of the remarkable sponge 
Amblytiphonella from Japan and China Prof. H. 
Yabe also illustrates in three fine plates the micro- 
scopical structure of a Tertiary foraminifernl lime- 
stone from Borneo. 

Thr United States Geological Survey has published 
Professional Papers Nos. iia and lao, dealing respec- 
tively with Cretaceous plant-remains from Tennessee, 
Mississippi, Alabama, and Georgia, and Cretaceous 
fish-scales from various .American localities The 
plaot-rcmalns, described by ' Dr. E. W. * Berry, are 
chiefly leaves of dicotyledons, and represent a lowland 
coast flora. The sudden appearance of dicotyle<tonS 
as the dominant plants In Middle Cretaceous times 
Is still a mystery, and Dr. Berry thinkt this modem 
flora nWLhave originated In the Arctic regions. The 
of the fish-scales by Ptof. T. D. A« 
Cockerell is a bold attempt to use fragmentary fossils 
in strsltgraphlcal geology. 
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Past iii. of vol. iv. of the Records of the Geological 
Survey of India, which has just reached us, contains 
a review of the mineral production of India during 
1918. Upon the whole the position b Satisfactory, 
most of the important minerals showing an in- 
creased production. Thus the coal output rose from 
18,212,918 to 20,721,543 tons; it is worth noting 
that ihe most substantial increases are shown in the 
Important coalfields of Jharla and Raniganj, which 
produced reapectively 52 85 per cent, and 3074 per cent, 
of the total Indian output. The output of iron ore, 
too, increased, namely, from 4 < 3 t 373 
tons, mos*^ of which was smelted in the works of the 
Tata Iron and Steel Co and the Bengal Iron and 
Steel Co.; the latter produced also 12,114 tons of 
ferro-manganese during the year under review. 
There was a large Increase in the production of 
chromite, mainly through the development of some 
recent discoveries in the State of Mysore. The output 
of manganese ore, on the other hand, fell from 
591,000 to 518,000 ions, the faffing off being probably 
caused by the dl^culties of procuring the neces- 
sary shipping facilities. The ^wdwin mine in the 
Northern Shan States again shows an Increase of out- 
put, namelv, 19,074 tons of lead and 1,970,614 os. of 
silver, as against 16,96a tons of lead and 1,580,557 os. 
of silver. Gold, 00 the other hand, declined some- 
what, namely, from 574,293 os. to 536,118 ox. The 
falling off under this head has, of course, a far 
less effect upon the prosperity of India than has the 
increase noted under such minerals as coal and iron, 
which contribute essentially to the Industrial develop- 
ment of the country. 

The oscillations in the luminosity of Incandescent 
electric lamps illuminated by alternating currents 
j forms the subject of a short report by Dr. Lulgino 
I Fabaro in the Atit det Lincei (xxvili. (i), 7, 8). The 
I phenomena had been previously studied by Prof. 
Corbino, and the present experiments refer mainly 
to certain recent types of lamp. Diagrams are drawn 
showing the relation between the fluctuations of 
intensity and those of the electromotive force, and, at 
the same time, the difference of phase between the 
luminosity and the exciting electromotive force. These 
are in conformity with the theory that the effect can 
be reduced by increasing the mass of the filament. 

From the Laboratorio di Ottica pratlca e Mec- 
canica di Precisione we have received the first 
numbers of a new periodical, Rhisia d^OtHca a Mec- 
canica di Precisione. Hitherto Italy has not had a 
technical periodical on the lines of the German Zeit* 
schrift fUr InstrumenUnhunde, and the new Journal 
is a modest attempt to fill the want. Like other 
countries, Italy has made great progress fti the con- 
strurtion of o^cal and other ^scientifip instruments 
during the war, and the need f^ a medium in which 
matters of interest to practical optical workers egn be 
discussed is now being felt. The November-Dec e mber 
number contains articles on Galileo and tH6 pendulum 
' clock, the application of Interference methods over 
simple observations th^ naked eye, the first instal- 
ment of a paper by T. G. Nutting on ** Dispersion 
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Formula for Optica! Glass and a description of the 
focimeter of the Roval Precision Laborntorv as well 
as a selection of abstracts from foreign periodu lU 

In an article entitled Ihe i^ther versus Kela 
tivitv’ in the January issue of the Fortm^htly 
Review Sir Oliver I odge contends that as the lumnt 
ideis that the aether is an inhniteU ixtenckd unifirm 
medium as a whole at rest and th it absolute motion 
IS to be mensured with resp€tt to this xthti ar 
simple and straightforw itd they should be retimed s 
long as no clear proof that they are filse is forthcoming 
The new theories express the facts of txpenence in 
other teimb but they attnbute the propcrt\ of w ivt 
transmission to geometrical space free fr< m in\ 
medium and are in cons<queme repugnant to (hos 

with a competent faculu for ration il philosijh 
ing Sir Oliver I odge urges the desirnbiliti if cohi 
paring the speeds of light along ind against a strong 
magnetic fitld as a promising means of determininL 
the densit\ of the eether Such a result would entireU 
discredit the tbeon of rel itivitv as i st itemcnt of real 
fact 

A RIPORT on the general theor\ of bhde strews 
forming Report No 9 of the American National 
Advisory Committee for Aeronautics has been drawn 
up b\ Mr George de Bothi rat of D lyton Ohio 
(\V ishmgton Government Printing Oft tt i jiq) In 
a problem like the present in which tht conditions 
are far too complex to admit of an exact hidro 
dynamical solution am theory necess irilv involves 
assumptions which at best arc onh approximate 1 he 
author applies elemental methods first to the slip 
stre im and sctondly to the region surrounding i 
blade element and in tommon with minv previous 
investigations neglect of the iffccts of ndnl motion 
IS one of the assumptions made in a first approxim 1 
tion The theory appears tq < onstituto an ndi ance t n 
previous investigations ospeci illv in the mitUr of 1 
detailed examination of the < lements of fluid and th< 
author is very careful in stating the issumptions cn 
which the work is based ind the justification for 
which will neoessariK depend on comparison of the 
results with those of experiment An appendix deals 
with the geometrj of screw blade drawing The 
method appears to neglect lomprcssibiliiv and will 
therefore be appliiable to ur screws of whuh the tip 
vclocitv does not come too ne ir the veloi itv of sound 

An Important paper on radio-transmusion and rccep 
tion bv Mr J H Dellinger has been published bv 
the Bureau of Standards Washington The difhcultv 
expenenced by practically every man of science in 
understanding the ordinarv radio theory is in master 
ing the firoof of the formula which gives the magnetii 
force at a distance from the tending antenna in terms 
of the wave-length of the radiation He objects to 
accepting it without proof and he has not time to 
puult out the intncate theory given by HerU Mr 
Dellinger gives a rough proof of this formula based on 
well known laws This formula being actepted the 
rest of radio theory follows very simply Thr 
fonnula haw been tested in practice man\ times and 
found accurate within a small percentage of error 
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Ihe tuthor mikes i theoretic d comparison of the 
relative values of antennx and closed coils for sending 
and receiving purposes and it is shown how the 
hmitaU ns of eaih follovv dirtith from theory 
Although the theory is suflicientlv acruritc to be a 
great help m the design of radio stations vet the 
neiissitv for forth r rts arch b ith cx|Knmental and 
ih orcti il is ur|,ent nd a lonj^ list ol suih researches 
*** ^ lo cvcr>onc desinnj^ a knowledge of 

thi prattu il iheorv of radio communu itun this piptr 

n \h reiom mended 

iHfc lot of the inventor is ahvavs bard unless he is 
♦ xieptionallv pi iced and combines commercial with 
invintiVL abilitv hngtneertng fot January 9 poinU 
( ut two w ivs in which it is beioming increasingly 
difhcult r xperiment is bi coming mut h more costly and 
It the sime*timc the protection afforded by the patent 
laws bi conus less md less Navertheless the essential 
importance of invention from the national point of 
view IS now recognised and rei^earch laboratories are 
being set up which are to afford tverv facility for 
experiment The success of this movement depends 
u|K)n getting the inventors into the laboratc ries and 
upon their doing their best work when thev ire there 
But we find that mm entering these liboratorics are 
bein^ require I to sign aw iv ill rif^hts if rvery kind 
to any invention thev may make Ihcv ire to rely 
solely upon a reward at the disiretion of the firm 
Our ontcmporar\ suggests that 1 rest irch laboratory 
should be in independent organisation financed bv the 
parent hrm but receiving royalties on a liberal scale 
to be divided among its membt rs by agreement among 
themselves and also hints that it may be useless to 
put forward such i scheme Apart from the fact 
th it the British business man feels that he is less and 
less master in his cwn house tht re is the other 
point w huh ippcals to research workers viz victimisa- 
tion he may find himself no longer required in the 
I iborat Ji V and ifter his dis< harge may look in vain 
for his share of the royalties 

Engineering for January q intuns an article on 
works management bv Mr P t Van Dvke which 
will bt found to give * ver\ clear distussion of the 
pnnciplcs involved There is i growing tendency to 
demand that the works manager should be a college 
trained engineer but it is essential that he should have 
the same practical and varied engineering experience 
as 18 required from the self made man whatever may 
have been his initial training however, mere oppor 
tunity without fitness will not produce the successful 
works manager Ihe requirements as regards hifc 
principles and education mav be summarised as con- 
sisting cssenti illy of organisation foresight co-ordin i 
tion supervision or control and d plomarv A works 
manager should recognise that notwithstanding 
scientific effort and research the efficiency given bv 
plant and machines u regulated by human effort 
wasteful by instinct and that to obtain the reducuon 
of such waste it will be necessary to save lost efforts, 
so that the recovery of waste mav odd new resources 
to the community He must also understand that 
science in industry will generally be resented bv the 
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average worker. Ouing to the workers’ insufficient 
knowledge of the economics ruling industry, he be- 
lieves that the extra profit thereby derived passes to 
the employer without relative advantage to the worker, 
and that the efficienev of employee<i penalises others bv 
unemployment ; hence scientific improvements must 
be introduced with foresight and tact. 

Auono forthcoming books we notice the following • 

Wlreles', Telegraphy , with Special Reference to the 
Quenched-spark System,” B. Leggett; “Aeronautical 
Engineers,” Major A. Graham Claik, “Theory and 
Prat tire of Aeroplane Design,” S. T G. Andrews and 
S. F. Benson ; “ Physical Chemistn of the Metalh,” 
R Schenk, translated by R S, Dean ; " Manufacture 
and Uses of Alloy Steels,” H D. Hibbard; and 
“Mathematics for Engineers,” \V. N. Rose, vol. il 
{Chapman and Hall, Ltd ) ; “ The Principles of 

Anatomy as Seen in the Hand,” Prof. F. Wood-Jones, 
illustrated; "A Text-book of Organic Chemistry,” 
E. de Ba»TV Barnett, illustrated; and “Laboratory 
Manual of Elementary Colloid Chemistry,” E. 
Hatschek, illustrated (/. and A. Churchtll); “Coal 
Economy : For Steam Users, Engineers, Enginemen, 
Boiler Firemen, etc.,” W. H. Casmey, and “The 
Mineralogy of the Rarer Metals, ”Cahen and Wootton, 
second edition (C. Grtffin and Co,, Ltd,), 

The new list of announcements of Mr, John 
Mturray contains many books of sckatific interest, 
e,g, “ Science and Life : Aberdeen Addresses,” 
Prof, F Soddv; “Springtime, and Other Essays,” 
Sir Francis Darwin, illustrated (this week) ; 
“Splendours of the Sky,” Isabel M. Lewis, 
illustrated; “Conifers and then Charai teristics,” 
C. Coltman-Rogers, illustrated; “Life of Sir 
William White, K C.B , F R.S F Manning, 
illustrated; “New Light on Ser Marco Polo,” Prof. 
H. Cordicr (a supplement to Sir Henry Yule’s “The 
Book of Ser Marco Polo”); “The Shibboleths of 
Tuberculosis,” Dr. M. Paterson; “Wild Life in 
Canada,” Capt. A. Buchanan, illustrated; “The 
Heron of Castle Creek, and Other Sketches of Bird 
Life,” A. W. Rees, with a memoir of the author by 
J. K Hudson, illustrated; volumes dealing respec- 
Uvely with Hides and Skins, Rice, and Oil Seed (In 
the Imperial Institute Reports on Indian Raw 
Materials), and “Tungsten Ores,” R, H. Rastall and 
W. H. Wilcockson (in the Imperial Institute Mono- 
graphs on Mineral Resources); also new editions of 
“The Interpretation of Radium and the Structure of 
the Atom,” Prof. F. Soddy, illustrated; “Micro- 
scopy: The Construction, Theory, and Use of the 
Microscope,” E. J. Spitta, illustrated; “Hvdro- 
graphical Surveying,” the late Rear-Admiral Sir 
W. J. L. Wharton, revised, etc., b\ Admiral Sir 
Mostyn Field; “The Soil,” Sir A. D. Hall; and 
“The Small Farm and its Management,” J. Long. 


OUR ASTRONOMICAL COLUMN. 

iJUtOB Fireball ok Jakuary i 6.— In the evening 
^WfAt of filhuary i6, at 50m., a fireball was 
from London and other places in the Eastern 
Counties. It gave a brilliant flash and left a luminous 
trail which assumed curious forms during fuUy 
5i mlAutes. The observatlont already received of this 
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object are not sufficiently exact or numeroue to allow 
the real path to be trustworthily determined, but the 
meteor probably hod a radiant in Cygmia at about 
290° ¥ 53^, and was situated over Llnoolnahire. We 
hope to give more details next week. 

In recait years January has proved itself a month 
In which fireballs are notably abundant In 1805, on 
January 16, three large fireballs were observed, and 
the period from January 12 to 17 seems to have been 
unubually productive of these brilliant objects. 

Prof. W. H. Pickering’s Lunar Studiss. — Prof. 
W. H. Pickering has for many years made careful 
studies of various regions of the moon during the 
whole period of their iUuminaUon by the sun. m has 
traced several cases of notable changes of relative 
iliumination of adjacent regions, some growing 
brighter, others darkening, as the sun rises higher. 
Popular Astronomy for November contains a number 
of drawings and photographs of the crater Eratos- 
thenes. The author suggests that the white regions 
are snow, and the dark renons some low form of 
vegetation. He imagines that a limited amount of 
water may remain in certain regions, being held In 
the ^oil by capillary attraction. It seems, however, 
that the phenomena might be otherwise explained by 
neighbouring regions being formed of different kinds 
of rock, or even by their being of different degrees of 
smoothness. Observations of occultatlons made on 
the dark limb show with certainty that no refraction 
occurs exceeding ; those made on the bright Umb 
are less precise, but even there the g^atest admissible 
refraction Is some 4'. Comparing this with the 68' 
of a tangential ray in our atmosphere, we see how 
exceedingly rare any lunar atmospWe must be The 
suggestion' of vegetation Is perhaps not absolutely im- 
possible, but presents grave difficulties. 

With regard to the suggestidii made in a 
publication of the Smithsonian institution, Washing- 
ton, D.C., of a rocket to reach the moon, 
irresistibly recalling the well-known romance of Jules 
Verne, it seems clear that the propulsive effect of the 
escaping gases must be trifling beyond the atmo- 
sphere. A velocitv of seven miles per second would 
therefore be required at the limits of the atmosphere, 
and considerably more evidence is needed before this 
can be admitted as attainable. 

The Solar Eclipse of May sq, igig.— The January 
number of Conquest contains an article by Mr. C. R. 
Davidson, one of the observers of the eclipse at 
Sobral, Brazil It is illustrated bv many views of the 
locality, eclipse camp, and Instruments, and gives a 
clear statement of tne problem which the ez^ltion 
was sent to solve, and of the successful result. A 
deflection of light amounting to 1*98' at the tun’s limb 
w.ss indicated bv the measures, which is dose to the 
value 175* predicted by Einstein. Photography of the 
corona and prominences was not part of tlw aims of 
the expedition ; indeed, the author Mnts out that if the 
observers could have dispensed with these thev would 
gladly have done so, since they veiled some stars 
near the sun that would have been very useful. How- 
ever, a good record of the corona was obtained. Its 
shape is a blend between maximum and minimum 
types ; It would conform more closely ^0 the latter, 
save for a large streamer at the South Pole. Mr. 
Davidson and Mr. Woodman directipd attention^ at 
the meeting of the R.A.S. on January 9, to the 
advIsatflHtv of repeating the obseiwations, with still 
g^ter refinement, at the edipse of September, xgts. 
lliey exhibited a model of a dtnple for^ of equatorial 
mounting, suitable for low latitudes, which would 
obviate the necessity for employing couostats. Thbse 
are admirably diented-for pnvdcal researches, tat 
have some defects frt n case where extreme pred s km 
of position is required. 



jAtlTTARY 32 y 1930] 


NATURE 


5 ^' 


SYMPOSIUM ON THE MICROSCOPE. 

T he tympoiiiim and MneraL discussion on the 
microscope, held on January 14 by the Faraday 
Society, the Royal Microscopical Society, the Optical 
Society, and the Photomicrographic Society, in con- 
junction with the Optical Committee of the British 
Menoe Guild, attracted a very large audience, which 
the meetlng'-room of the Royal Society proved quite 
inadequate to accommodate. The objects of the sym- 
posium, as stated by Sir Robert Hadfield in his intro, 
ductory address, were : — 

(a) Improvement in the technique of the microscope 
itself, including its manufacture. 

fb) Improvement In lenses, including eyepieces and 
objectives of high power. ' 

(c) Improved applirntion of the microscope for re- 
search In ferrous and non-ferrous metallurgy 
With such extensive ground to bt' covonsl it is not 
surprising that the programme of papers presented 
was much lonj^r than could possibly l>e read during 
the meeting. Many of these wore <)f great interest, 
and, as the majority weie in tvpe before the meeting, 
the aims of the symposium might perhaps have been 
more fully achiev^ had these been taken as lead and 
the time thus savi^ utilised for discussion It will 
only be possible in the space available for this artitie to 
lerord a few of the more salient points brought foi- 
wurd at the mooting. 

Sir Robert Hadheld, who was in the chair, opened 
the afternoon session bv giving a btief hihtor> of the 
mkroscopo and its applications in metallurgy down 
to the present day. In addition, he lontnbut^ papers 
on the Faraday Society and on the work of Sorby. 
a hibliographv of the chief literature relating to the 
microscope, and a series of photomitrographs of steel 
and iron set'tions at magnifications ranging from q up 
to 8000 diameters. He was followed by the presidents 
of the various participating societies, b\ microscope 
manufacturers, and by other prominent workers, who 
each dealt with some special aspect of microscopy 
Prof Cheshire indicated the importance of microscope 
production as a measure of the standing of the optical 
industry of any country. Other speakers touched on 
ground which was to a considerable extent Iraverscnl 
by manv other contributors. On one subject, at nn> 
rate, all the speakers were agreed — the neccssitv for 
proper training in the use of the microscope, w heather 
for visual or photographic use. This will be clerirlv 
realised by those who note how frequentU those w^ith 
extensive experience in micToscopical research refer to 
Ao importance of securing proper conditions of 
illumination. The absence oi proper courses in this 
subject was compared bv Sir Herbert Jackson with the 
very thorough courses now available in spcrtroscopv 
That instruction is needed in our universities in the 
use of the microscope and in the interpretation of the 
effect seen — nay, more, in the proper appreciaTion of 
optical theory itself— was provM bevond any doubt 
to the iTveeting. 

Compared with the unanimity on the need for 
education, there were very marked divergences in the 
views expressed by nearly all the speakers on detailed 
niatten. Consider, for instance, the desirability of 
obtaining Increased magnification with greater resolv- 
ing power. Many of the most experienced metal- 
lurgim who expressed their views anticipated that any 
eonsiderable increase in resdving power would be 
likdy to afford dqes to some of those problems which 
tCKAy are most baffling In the production of metals 
wfdi specific propMtles. It is suggested, for instance, 
thgt with Boprovenignts in; the resolving power the 
niysterkus alterations In the ,piechan{cal properties of 
nijstm brou^ about bv cold working would be ex- 
plalndU. Tm papers abound ^tfa examples of the 

KO. 2621, VOL. XO4] 


valuable information that hab been derived from past 
increases of aperture; nevertheless, some workers are 
satisfied that turther advantage in this direction Is not 
to be expected, and it U even suggested that the N.A. 
of objectives has already been increased too greatly* 

The same extent of disagreement was snwn in 
discussing the relative merits of British and German 
stands and lenses For some purposes, at any rate, 
very exp^ienced w-orkers give dinrided preference to 
the English stand, though this is said to be less con- 
venient for metallurgical work No stand now made. 
It vas said, is sufliiientlv rigid to enable the micro- 
scope to be (hang(*d fiom the vertical to the horizontal 
position without disturbing the relative adjustment of 
the specimen and the optual system Modem de- 
signers wore recommended to study Pow'oll’s model of 
1H41 as an admiiiible example of whnt is required. 
One important trituism was to the effect that the 
nintenais impiujed bv the Hiitish makers wcio too 
soft, partiLulailv for such working parts as the racks 
and pinions, with the result that after a few tears 
all the movements were too loose In this respect 
(lerman instruments had lieen found more hntisfactory 
In some woikrrs, though this was not the experience 
of nil 

^s regards objectives, it was not denied that the 
best liome-maik' produils were fuliv .is good as those 
made abroad, but It was contended that this standard 
of excellence was reached in a smaller proportion of 
the objectives produced than in tlM‘ foreign lenses 
The importance of a highly tinined tc‘st-room staff was 
emphasised in this connive (ion It mat he noted as a 
point of interest, mentioned bv Mr F Twvman, that 
good objec tives have been found to show differences of 
ph.ise in the emergent wave-front of about one wave- 
length 

During the meeting tl was announced that one or 
two m.ikers would shorllv place upon tive market new 
designs of objectives m.ide from English glasses. It 
IS satisfaitort to learn that the diffcTent vaiioties of 
gl.iss required for these objectives have been produced 
in tills countrv To deteimine how these glasses com- 
pare with the Get man lenses of Zeiss, a committee of 
expert microscopists was appointed to investigate and 
is^ue a report. In view of whnt was said regarding 
the gcmcral standard reached, it would bo as well if 
this pro|K>sa1 weie carried a »*tep furthei, and It 
became customarv for manuf.u Hirers to issue with 
tin ir objectives a certificate issued, sa>, by the 
National Physical Laboratory If the required 
stand.nrd for a certificate w'ere maintained at a 
reasonable level, with due regard to pcn-iodicnl im- 
provements, such a sysic'in should go far to remov* 
the impression that it’ is neie%\ary to go to Germany 
for a thoroughly good objective. 

Then' are many other points to which attention 
might be directed, but for these reference must bo 
made to the printed papers The apparent lack of 
enterprise on the part of the manufacturer since the 
war has, however, been fully explained He has been 
busy for the first time in making arrangements for 
the mass production of microscopes by modem 
machine methods. This is of ibv first importance, 
fiir in the past few vears nearly all the microscopes 
required for biological work — and this covers possibly 
as much as 90 per cent, of all microscopes made- 
have been Imported The hand-made English instru- 
ment could not possihlv compete either in price or in 
quality with the machine-made article. Should it be 
possible to regain a large share of this trade while 
retaining the best features of the more expensive and 
elaborate nrKMlels, the future position of iim Ifiduatry 
in this countrv will be assured. It is to be hoped 
that this development will not be hindered, as wae 
suggested, by lack of capitaL* 
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Perhaps the most significant and satisfactory 
feature of the symposium u that it should have been 
possible to attract for a meeting; which extended from 
3 w to 10 15 so larKe an audience for the discussion 
of the microscqie and its applications to industry It 
IS mor^ than doubtful if such mterest could have been 
aroused before the war The optical industry of the 
country, it is clear, will not fail to establish itself on 
a secure footing for want of a market If the home 
products reach the necessary standard of perfection 
and keep abreast of the advances uhich scientific 
achievement in whatever field renders possible the 
reward is certain Phis we are convinced, needs 
much more systematic investigation in advana of 
immediate requirements than has been undertaken in 
the past greater readiness to be guided b\ scientific 
primiplrs rather than by tradition and not least the 
design of instruments with spetial reference to the 
accuracy obtain ible in the v irious manufacturing open 
tions by the best machine tools it is a hopeless enterprise 
with one scientific adviser to attempt to compete with 
another firm of similar size whuh employs twenty 
such advisers At present such assistance is difficult 
to obtain It devolves upon our universities no less 
than upon our maniif ictunrs to consider where thev 
stand md to do their part tow irds the country n well 
being by making optics a living subject rather than 
resting satisfied with the knowledge of a hundred 
years igo Keseanh on their part ind on that of 
other institutions is necessary the field is wide 
We look to them for that interest which wt ha\e every 
right to expect 

The afternoon session was prc^cedcd bv in exhibition 
of microscopes and auxiha^ apparatus The historical 
collection of microscopes from the South Kensington 
Museum was of soecial interest New models of 
microscopes attracted much attention Messrs Beck 
and Swift exhibited models fitted with the changing 
device they have adopted and some exhibits bv Messrs 
W Watson and Sons were greath admired Man\ 
other exhibits of much interest were shown but for 
particulars of these reference must be made to the 
catalogue soecially nreoared for the CKcasion 

I he publication of the proceedings of the symposium 
will be awaited with interest We trust that ill the 
papers will bo collected into a single volume and 
be available as a separate oublication for all who have 
spcLial interests in microscopy 


CONSTRUCTION AND I SE OF 
MICROSCOPFS 1 

A CONSIDERATION of the microscope resolves 
itself of necessity into two parts the mechanical 
and the optical From the mechanical point of view 
there ore two designs m general use, those referred 
to as the Continental and m English fond of micro 
scope In the Continental tvpe it has usudlv been 
customai^ to have what is known as the horseshoe 
foot mainfv I Imagine, because of its ease of con- 
struction bv mechanical engineering methods , whereas 
the English design of microscope, which has hitherto 
been mainlv made by hand, is of a more stead) type 
and the points of support are so distributed as to give 
more stability to the instrument in anv position 
The ess^ial parts of the instrument are a coarse 
adjustment/TO give the bodv tube a quick motion in 
titt direction of the ootic axis and a fine adjustment 
wnteh gives i| a much ^ower motioa In the same 
direction The tuba is adjustable in length, to enable 
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correctloa to be made for varying thicknesses of cover* 
glass, although a large number of workers appear to 
regard ii as a ready method of obtaining gmter or 
less magnification, with disastrous effects on the 
resulting image 

There is only one fixed part of a microscope for 
biological purposes and that is the stage But 
metallograpners require that the stage shall also be 
adjustable in the ovectign of the optic axis The 
body tube itself should be made so that it can be 
closed to A length of 140 mm , including any objeedve 
changing device that may be on the nose-place, and 
it should be possible to lengthen it to at least 300 mm 
or 3pO mm if long tube objectives are used 

All these idjustments are in the direction of the 
optic axis of the instrument Two others are usually 
provided which are at right angles to this direction — 
that H a mechanical st^e for actuating the object 
and in certain of the best-class instruments an nr 
rangemenl for centring the sub-stage condenber to the 
axis of the objective 

While there are manv points which might be raised 
on the mcihanical side there ire only one or two that 
1 have tune to mention I he main point about most 
microscopes appears to be that they are unstable 1 
have a considerable number m mv own possession 
but 1 do not think I hove one eyen now which if I 
centre an object on the stage with the instrument in 
a vertical ^sition, still maintains its cenCration 
accurately if the instrument is put into the horizootal 
The probability is therefore that there are few micro 
scopes made at the present time that exactly fulfil the 
conditions necessaiv for high class photomtcrographic 
work or for observational mur08<^ic work of on 
exacting order I trust, however that an instrument 
exhibit^ at this symposium will embody the neces 
sa^ improvements to rectify this matter 

Some misapprehension appears to me also to exist 
as to the relative purpose of the coirse and the fine 
adjustments The coarse adjustment appears to me 
to be one which should be sufficientty well made, and 
with which the user is sufficiently expert, to enable 
him to bring into view any obiect, whether it is being 
observed w ith a low or a high power obiective The 
fine adjustment is then used for accurate focussing and 
for getting a conception of the object in depth In 
biological work at an> rate this is very rarely the 
state of affairs as earned out In using an oil 
immersion objective, for instance, a common method 
18 to immei se the obmtive, and tmni to lower it so that 
It all but touches the top surface of the cover-glass 
Fhe objective is then raised by means of the fine ad 
justment until the object comes into view While this 
may act fau-ly well with very thin cover-glanes, it is 
a haphazard method when cover-glasses of vorving 
thicknesses are used It should be realised that when 
microscope users are sufficiently educated thev will be 
able to tell how far thev are from the actual image 
by the aji^rance of the ll^t in the field of view— that 
is if the object is illummated with reaso n ab l e 
accuracy 

Mechanical stages also appear to need some con- 
sideration The stages whi^ will on actuation cause 
no shift of the object other than m me di#e«tk>n 
intended or an\ alteration of focus are rare 
Further, time in which the screws project for a 
considerable distance with the result that any slight 

S r or knock causes them to be disjdaced, and, It mav 
actually bent are objectionable wh^ used wider 
laboratorv conditions 

Thers Is 1 think much to be said for fhe type of 
stage which has Natber coaxial milled heads on a 
yperttcal axis, or, if inconveniens to make, otilled heads 
which are on separate axes This method of con- 



January 32, 1920] 


NATURE 


547 


«truction of neces8it> results in a much suffer and 
more stable stage Phere is in fact a general lack 
of stability going through nearly all parts of a micro 
scope But It u sigmfiwt that even so long ago as 
the beginning of last century the instrument as then 
design^ hsA much greater attention paid to this 
point The microscope an illustration of which I 
show on the screen is to mv mind an embodiment 
of a principle that should receive attention So soon 
as En|^t|h makers are in a position to consider the 
production of an Instrument of a special type it is 
my intention to have one made In this the general 
pnnaple is that all the optical parts are rarned on a 
bar winch it^ in effect an optical bench ind that this 
IS strutted In such a way as to Live stiffness to the 
instrument as a whole The only effort that 1 am 
aware of that has been made in this direction is tn 
the microscope designed by Dr Rosenhain pir 
dcularly for metallography but which is adaptable for 
ordinary work This instrument to my mind is such 
an unprovement on any other type of stand th it 1 *im 
at a loss to understand why metallographers have not 
more generally taken it up It might appear that 1 
am exaggerating the im|wtanee of stability in the 
stand but it should be realised that ny 1 ick of 
centration in the optical parts or of alignment 
m the optic axes of these parts results in more serious 
deterioration of the resulting microscopic image than 
anv other single factor The optical pirts of n micro 
scope arc the objective for obtaining the primary 
magnified image of the object the ocular f r further 
enlarging that image and transmitting it ti the eve 
and the sub stage condenser for illuminating the 
object with a larger or waller cone of light Ihe 
limitations of Ume will prevent me from d mg more 
than refer ven bncflv to some properties of the optical 
parts 

It is generally assumed that magniBcatir n is the 
primary function of an objective but in point of fact 
the mam pouit is not magniffration but re«>tlution 
By resolution is meant the power the objective has 
of separating and forming correct mages of fine 
detail The theory known as the \bbe d ffraction 
theorv is the one on which modem optical calcula 
tions are ba^ and it is safe to sav that it was 
never more fully accepted than at the present time 
and never rested on a surer basis There has been 
much discussion in this country of that theory ind 
probably a good deal of nusconceotion has arisen from 
its inapt designation for the term diffraction 
theorv is perhaps somewhat unfortunate 1 cannot 
do better than quote the late Lord Rayleigh in refer 
enca to this matter He said The special theory 
nitiated by Prof ^bbe is u^allv called the diffraction 
theorv a nomenclature against which it is necessary 
to protest Whatever may be the view taken anv 
theorv of resolving power of optical instruments must 
le a diffraction m a certain sense so that the 

name is not distinctive Diffraction is more mturalh 
regarded as the obstacle to fine definition and not 
as with some exponents of Prof Abbe s theon the 
machinery bv which good definition is brought about 
This ven? clearly and accurateh sums up the posit on 
The Abbe Uieorv tells us that there are two man 
factors determining resolution that is the numerical 
aperture of the cbjectwc used and the wave length of 
the It^t Numerical aperture is determined fir us b 
the optician and it is well known that w ih an o I 
rnmemon objective a numencal perture of 1 4 is 
at Ihe present time the practical limit Metnilo- 
grapbers are m a somewhat stronger posit on as a 
moiubfomictf of naphthalene ijnniersion obieit ve was 
^nd pi«siimaUv sHll is made bv 7 eiss which had a 
numerlMl apteture of 1 6 This represents the ab«v 
iute ttsift at present time and there is no indica- 
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tion that numerical aperture will be increased in this 
senfae by present methods 

rht other factor governing resolution is the wave 
length of h^ht and in this connection it must be 
borne in mind that to resolve a regularly marked 
structure the distance betit^een the markings must bc 
more than half a wave kngth Under ordinary co^ 
tions of illumination we cannot go very far in the 
direction of increased resolution unless we resort to 
m illuminant such as a mercury vapour lamp which 
18 mh in blue and violet radiations There is much 
room for investigation in this direction as the ideai 
illuminant for microscopic work has yet to be found 
But 1 do mt know ol any one that approaches so 
nearly to it as the one I have mentioned the mercury 
vapour lamp It suffers only from one disadvantage 
that I can see and that is that the differentiation due 
to staining ih not so clearly brought out as when 
ordinary hj^ht is used But as staining \% itself an 
artificial process and is simply done to differentiate 
structures it only means a certain amount of educa- 
tion to enable us to apprcciak the differences even 
undtr the light from this lamp Tht only stains 
wht h It does not show quite well or rather in which 
the col )ur tint is altered are those in which red pre 
dominates Any other colour is shown ptrfectly and 
in proper gradation Ihe advantiges of this illu 
minant ire that it is even and uniform It has a 
f iirh large arc 1 and c in be used therefore for any 
class of ork Its intensity can be varied within con 
stdenble limits by having a resistance m series so 
that the curia nt density is altered t> suit the par 
ticular work under observition Further it is possible 
bv interposing neutral screens to varv the light inten 
sitv if the electric il method s inconvenient Owing 
to its possessing practically no red radiations its mean 
wave length is shorter and bv using suitable screens 
liLht which IS truly me nochromatic vellow green 
liue ir violet can be obtained at will Ihtsc limps 
are made both in glass and quartz but the quartz 
ones are preferable because thev admit of the use of 
heavier currents with gnat r luminositv and further 
thev have 1 much loi j^er life I h ivi c xhibited tw o 
of these 1 imps be< ause I regard them as far in 
advance (f anv other form of light availabU to the 
micTOScopist at the present time whether he is a 
biologist or a metallographer 

rhe wh le sibjett f illumin ti i needs mvestigi 
tion also becaust thin is 1 think little doubt that 
a modificat on in the intensity of th illumination of 
anv p irticular object enables us to use \ larger lit^hl 
erne than wt ciuld do in ordinary cirtumstinces 

that is variation of the intensity is an alternative 
to the use of the ins diaphragm n the sub stage of 
the microscope But t is in the direction of using in 
visible radiatons n the ultra viol t >r it may be 
radiations which are st U shorter than the ultra violet 
that developments in microscoiic work are in my 
opinion likely to occur 

There ire two other ooints worth mention which 
I trust may be dealt with more fully in succeeding 
papers One is that while the resolution limits* are 
so inflexible that docs not bv a iv m ans apply to 
mere visibility By illuminat ng small particles bv 
nveans of an annular cone of r ivs- that is what is 
ordmrih known as dark ground illumination— or by 
illuminating them at right angles to the optic axis of 
the microstc^e what is known as the ultra micro 
scopie method particles of a very much smaller order 
of size can be made visible But we cannot tell any- 
thing about their form nor can wl accurately tell 
their size We are onlv consaous of ther mere 
existence 

Vnother ooint to remember is that magmficatioii i* 
definitely limited to something like 750 dmnietera 
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with microscopes under ordinary conditions if we 
want to get best optical effect. We may, as a 
matter of convmience, have still hlaber magnifica- 
tkms, because It is not given to everybMy to appredato 
fine detail unless an image Is somewhat enlargra^ But 
it must be appreciated treat any increase beyond 750 or 
fioo diameters does not result in our seeing anything 
more. It simply allows us to see the object on a 
somewhat larger scale. We may, therefore, sum*, 
mrise as follows: An object whim is much smaller 
in sue than the resolution limit can be rendered 
visible provided the light with which it is illuminated 
is of sufficient intensity and sufficiently Afferent in 
refractive index from the medium in which it lies 
To resolve a series of equidistant points or lines in 
an object, their dihtance apart must exceed half a 
wave-length of light in the medium in which the 
object is immersed. Johnstone Stoney ha<* shown that 
a pair of lines or objects can be separated when their 
dl^ncc apart Is rather smaller than the resolution 
limit required for a number of points or lines in a 
row. But it should bo borne in mind even here that 
the resolution limits apply if n clear st.mdard of 
definition is required An isolated nbjerl or pair of 
objects are not well defined if they exceed the 
resolution limits as laid down for recurring structures 
ft cannot be too fully appreciated that illuminatTon is 
the keynote of all <tound microscopic work, and this 
applies whether the illumination is bv means of visible 
radiation under ordinary conditions of work, or 
whether it is in experimental work in which the uh' 
of invisible radiations arc concerned 
There is much room for research in this direction, 
and it is to l>c hoped that this it one of tlw' points 
which will be seriouslv taken up. Apart ’from anv 
que«iUon of research, tht' education of the user is 
perhaps of vital importance It is of litlle use for 
opticians to make great efforts to turn out a satis- 
factory instrument if the user is incapable of taking 
advantage of the quality of the optical or other parts. 

1 trust, therefore, that this symposium will cive an 
impetus in this direction, and that it will help 
microscope-users to realise how much rcm.uns to be 
done. 
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I N the opening paragraphs attention is directed to 
the methods of tn-ating the aberrations on the 
principle of equal optical paths (A. E C., Monthly 
Notices of R.A.S , Janua^ and March, 1904, and 
April. 1905) and to the author recent determination 
ot the actual light distribution at and near the focus in 
the presence of aberration (Monthly Notices, June, 
1919) The slm-condition is also discussed. 

TTie origin and effects of the secondary spectrum 
are then dealt with, and the paper, proceeds • 

The attempts to [vodute varieties of glass free from 
thib secondary spectrum have been unsuccessful so far 
as tile microscope is concerned, for the existing crowns 
and flints with proportional dispersion have so little 
dUferenoe in dispersive power thot an impracticable 
number of lenses would have to be used to secure the 
deairfd effect. We therefore stUl depend on the 
material the value of which for this purpose was 
dlscovsred by Abbe, the naltn'al mineral fluorite, used 
instead of crown glass in combination with heavy 
crown glasses or very Ught flint glassen in place of 
ordinary dense flint glass. It was by the use of 
•uorite that Abbe produced the apochromatic bbjec- 
«ive«, and fluorite^ good optical quality must be used 
to this day to secure the result. Apart from dte 
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difficulty of finding this material, there is no obstacle 
to the designing by exact calcuJatioo of apochromatlt 
objectives. 

1 now come to a defect of nearly all microecepe 
objmives, and especially of highly oorreoted ooes» 
which is well known to alt practical microaoopisU, 
namely, the pronounced curvature 'bf the fiel^ in- 
vanably in the sense of requiring a shortening of the 
distance from object to lens in order to obtain a sharp 
focus in the outer psirts of the of view. The 
general theory of the primary aberrations of oblique 
pencils shows that any lens system when freed from 
astigmatism will have the curvature of field defoed 
by the Petzval theorem, and that in the presence of 
astigmatism the two focal lines which dien tepresent 
the strongest concentration of the light always lie 
both on m same side of the PetzvaF curve and at 
distances from it which arc in the approximate ratio 
of three to one. When the astigmatism is under- 
corrected the natural curvature of me field defined by 
the Petzval equation becomes aggravated, whilst over- 
corrected astigmatism tends to flatten the field, and is 
deliberately introduced for this purpose in ordinary 
photographic objectives. The presence of considerable 
amounts of asti^atism, of course, renders really sharp 
marginal images impossible in either case, so that 
its absence, or, better still, a modest amount of over- 
cuirected astigmatism, must be regarded as the ideal 
in microscope objectives. Unfortunately, this desir- 
able state cannot be reached in the existing types of 
objectives. The binary low-power objectives up to th< 
ordinary 1 in and ^ in come nearest to it, and are, 
therefore, justly Hked bv microscopists for all work 
for which thc\ are sufficiently powerful. In th( 
ordinary ternary objectives of the t-in type, with ajw 
proximutclv plano-convex components, the curvature 
of the field U also of tea(ionably moderate amount 
But It i<? a general evperieni’e that highly correct* d 
objectives arc \i'r\' much worse as regards curvaturt 
of field In the light of my most recent work on Ihi 
general theor> of lenses (Monthlv Notices, November, 
iQiq), this curious and objectionable peruHari^ is 
easily explained, and lioconies revealed ns a necessary 
consequence of high spherical and chromatic correc- 
tion it the usual number of components is adhered to 
In the Lister and Amici types of ordinary objectives, 
which arc fairK satisfactory as regards curvature of 
the field, the front lens is of such a form as to 

{ iroduce strong outward coma, and there is in the back 
ens or lenses a conesponding amount of inward coma 
The simple extension* of SeidePs theory, given in 
the paper last referred to, show that this is the 9tat« 
of affairs which tendi# to diminish undercorrocted 
astigmatism, or even to reverse it into the more desii- 
able overcorrected form. High correction of the zonal 
spherical aberration, and to a still greater extent com- 
plete removal of the spherical variation of chromatic 
correction, necessitate a more or less complete reversal 
of the coma effects in front and bade components. In 
other wwis, with the usual types of objertivOs ijeduc- 
tions of curvature and apochromatic or semi-apo- 
chromatic correction are completely antagonkitk and 
incompatible; what benefits one rorreotion is detri 
mental to the other. Fortunately, the extended theon 
also Indicates a wav out of this dilemma. It appear*, 
falriv certain that by building the objective itodf on 
the lines required by the apochromatic condition, but 
leaving it spherically undercorracted, perhaps also 
chrrennaticallv overcorfected'^ to a moderate extent, and 
with a considerable amount ^ outward coma (iMe 
the most important^ and by oofrecting tiwse redd its K 
in a wmy additional bade lemu ? ^l ^ 

possible to combine moderate curvature of jW wHb 
apodtromatk perfection, and thus to oemove tlio 
outstandihg defect of thertiest eb j eo U v es. 
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Condaniert for the proper nell-regulated tUumtnalton 
of inicrotcc^c objects are identical in optiral design 
with objectives, the only difference being the li^t 
passes through in the reverse direction, and that a 
lower dtfree of correction is sufficient not onK on 
theoretical, but also on practical grounds, for nearl\ 
always condensers are in conjunction with the 
"plane nrirror, which invariabl\ is very far from 
optical perfectloa, and so introdu^ irregular aberra- 
tions of unknown magnitude and kind, and, moreover, 
the light from the condenser has to pass through the 
slide on which the object is placed 1 his slide U prac- 
tically little better than window-glass so far as optical 
ouality and perfection of surfaces are (oncemed, and 
tne great variation in thickness is another source of 
imperfection, especially with dry condensers of high 

Moderate amounts of residual aberrations in ton- 
densers can always be effectivelv neutralised bv using 
a sufficiently large source of light of uniform bright- 
ness or bv magnifying the source bv a sufficiently well- 
corrected **bulPs.eve,’* if the source of light is 
naturally small 

A great and very serious defect in the construction 
of nearly all condensers of the present dav, with the 
exception of the modest Abbe condenser of two simple 
uncorrccted lenses, is that the iris and th<‘ nng for 
dark^ground stops are placed too far from the back 
lens instead of ^ing close to the anterior focal plane 
of the condenser. It is easily shown that su(h a 
remote iris-opening or dark-ground stop produces 
detidedlv oblique illumination of the extra-axial points 
of the object. With direct light this lends to an un- 
desirable variation in the tvpt* of image and in resolv- 
ing power in different parts of the field. With dark- 
ground illumination the result is even more serious, 
pfor it is then necessary to use a far larger central stop 
to secure a dark background over the whole field than 
would suffice if the stop were placed close to tb< 
anterior focal plane of the condenser; such an iin- 
neccssarilv lar^^ stop Is highly objectionable because 
it reduces the visibility of the coaiser stnirtuics in the 
objiMt. 

Mie increasingly bad position of the iris in the lon- 
densers of higher powder and shorter foi .tl length sup- 
plies oractlcallv the whole cxolanation of (he univers.d 
experience that hiph-powrr condensers w’lll not woik 
s.itiKfactorllv with low-pow'or objectives, cspociallv fot 
d.irk.ground illumination. 

The great thickness of the mechnnu al stage in 
Enj^lsh stands of the highest quality is the chief 
reason whv the iris and “turn-out ring” of high-pow'cr 
condensers have to be mounted so far below the back 
lens, and a nrofound modification of the design^ of 
tlie stage with the view of makinff the part proiecling 
over the condenser as thin ns possible therefore nppeats 
to be the most desirable improvement of micioscope 
''lands from the optical designer’s noint of \iew' 

As regards the Hciual rwnfewg of fnt€roscot>e ofcfer- 
itveSt it must be borne in mind that the excellence of 
* computed lens svstem mav bo rompletelv sw.^fnl^ 
bv comparatlvelv slight imperfections of w'orkmanshb» 
and (hat high accuracy in this respect is thcrefon' of 
the utmost importance. In lenses of high N.A com- 
putation ^OWB that a departure from the prescribed 
radii ketd Mckdesaes by a fraction of a thousandth of 
•m Inch mav lead to a' notable loss of perfection, and 
the polished surfaces must also be trulv spherical 
within less than half a wave-length of light. These 
lunita can be easllv observed if modem methods of 
'rnutjdng and meafuriog are adopted, and if all sur- 
ffieea are {finished to acol^tely made and con- 
vsed test-plates. The tools and merits 
‘In really mtmuftuiurinf lenses on this 
svsteni were shown by Messrs. W. Watson and Sons, 
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Ltd., at the exhibition at King's College in JanuaTT, 
1917, and Will be found described ana illustrated in 
the record of that exhibition 

In old English practice the component lenses of 
niuroscope objntivos and condensers used to be fixed 
in their ( clU b\ cement of the svaling-wnx type. 
Many old lenses which are htill found in perfect ad- 
justment fifty or more yrarn aflei bt>ing mounted 
demonstrate that the cement may iiold the lenses in 
lorrect position almost indefiniteU ; but other expori- 
onces, espcciallv w ith lenses used in tropical i ountriex, 
suggest that shifting may ociur, .ind jt therefore 
strongly to bt* urged that all microscojie lenses should 
be held between metallic shoulders at both ends bv 
being bevelled into their cells, care being naturally 
lequired to avoid pressure and distortion through too 
tignt a fit. ^ 

A point on which users of objectives err to their 
own detriment is an excess of faith in numerical aper- 
ture. I have heutd microscopists boast of possessing 
un objective, sav, of 14^ N.A., wheieas somebody else 
h.id one of bareh 1 40 , and a careful test would 
show that whilst the 14^ was an indifferent lens, the 
140 was excellent The fanned advantage of 3 per 
tent , the 11, IS a distidvcintage of pernajis 25 pei 

cent or more. 

One of the few disservices which Abbe did to micro- 
scop\ w.is the* iiushing of the N A of di\ lenses to 
095, and to .1 less extent thc‘ inireast of that of oil 
lensc's to T 40 1 he e\ti erne marginal /one of the 

apoc hromatic div objerlives of oc)5 N A is particularly 
badly corrected, so much so that the lenses will onlv 
bc.ir .1 solid ilJiifiiinating i one of about o (>5 N A even 
I on the Abbe lest-plalc, and that with annular light 
bringing onlv the marginal zone into at lion (oircition- 
collat and tubc-1<‘ngth combined do not allc^w of 
reaching a point of good sphc^tical cotrcction. There 
I IS no douiit tli.it Abbe’s own earlier diituni still holds, 

I to the effect that bewond about 085 N the higher 
j aberr.itions beeonu* imnianagcahle unless the free 
I working distance is nriurcHl to a icm few thousandths 
I of iin ine.h A e.irefulh computed ob|e*clive of 
I 085 N A will biar a full illuininaling cone on suit- 
able objects, and can thus realise its fullest resolving 
now Cl An objective of 095 with a londenser of o-fii; 
has the resolving jxiwei of the me an, or of 080 N.A\ 
and IS thus aitu.dly inferior, exiepl for freak resolu- 
tions, witli extremely oblique hglit Oil objectives 
of more th.in 1 jo, or nt most i ^^5, N. \. are also of 
very doubtful added value. 

In closing this see lion I will onie moie quote with- 
out leiinmcnt an ancedoic of hiaunhofer, who received 
a complaint that a uWopr supplied bv him, although 
giving magnificent images, chspiaved certain fine 
scTatcliLb when examined with a inagnifving-glaiis ! 
The* icpiv sent bv Fraunhofir is npoited to have 
bc'en . “We have? construe (c'd the tclcsropc* to be 
looked through, not to be looked at ” 

A few sentence s may pe rliaps be added as to the 
prospects for further improvfments of mirroscppie jper- 
forinnnces I have stated eurlior in this 
that there is a bright rav of hope with regard it 
diminishing the cuivalure of field without loss of 
definition 

Advances in numerical nurture offer verv little 
attraction. Abbe, in my opinion, carried the M.A. too 
far rather than not far enough, and I am not aware 
that anv notable* discovery has been achieved with the* 
few monobromide immersion objectives of N.A i*6o 
which he designed. 

The use of a shorter w'ave-length, t.c, ultra-violet 
light, U a little more promising. There would 
be none but technical difficulties to the construction 
of lenses suitable for this w'ork. But as only veiy few 
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mlcroscoplsts would be likely to 00 to the trouble of 
working in ^visible light and ot pasting through a 
long apprenticeship in mastering the dimeutties. ap- 
paratus of this description would necessarily be ex- 
tremely costly, as the whole expense of designing and 
of constructing special tools would fall on a small 
number of outfits, or possibly on only a single one. 
And there would still be the grave drawback that the 
vast majority of objecto would be opaque to extreme 
ultra-violet rays, and yield only black-and-white outline 
pictures. 

The so-called ultra-microscope docs not represent 
any advance In resolving power at all, but most 
decidedly the reverse. It is highly Valuable for the 
detection of very minute particles and of their move- 
ments, which ft achieves simply by intense dark- 
ground illumination, but the structure of the particles 
remains unrevealed, and only that would amount to 
an advance in resolving power. The seeing of these 
minute particles is, in fact, of precisely the same kind 
as the seeing of stars subtending less than 0*001 second 
of arc at night with the naked eye, the resolving power 
of ^hich is of the order of 60 seconds. 


PARIS academy of SCIENCES, 


7500 francs to Maurice Hamy, to carry out oertaUl 
Improvements in astronomical iqmoratus of pr^tioci. 

3500 francs to Fdlix Boquet, toe the pubucatim qt 
Kepler tables. 

1000 francs to G. Raymond, for the continuatkm 
of his actinometric expenmento. 

10,000 francs to Charles Marie, for exceptional 
eimnses connected with the publicadon of the 
''Tables annuelles de constants et donndes numdriques 
de chimie, de physique et de technolo^e.’* 

10,000 francs to the FM^don franralse des 
Soci^t^ de Sciences naturelles, for the publication of 
a French fauna. 

aooo francs to P. Lesne, for his researches on the 
insects of peat-bogs. 

aooo francs to A. Palllot, for his researches on tht 
microbial diseases of insets. 

aooo francs to Just Aumlot, for the methodical stud] 
of the vfirieties of potato. 

5000 francs to Albert Pc\Ton and Gabriel Petit, for 
the experimental studv of cancer In the larger 
mammaU. 

^000 francs to Th. Nogier, for compledng the instal- 
lation of the radio-physiological laboratory of the 
Bacteriological Institute” of Lyons. 


BonAPARTB and LoUTRHUIL FOUNbATIONS. 

O F the 7^,500 francs placed at the disposal of the 
\cademy by Prince Bonaparte, it is proposed to 
allocate 30,000 francs as follows : — 

5000 francs to Charles Alluaud, travelling naturalist 
to the National Natural Hiiitory Museum, for a geo- 
logical and botanical expedition in the Moroccan Grand 
Atlas Chain. 

aooo francs to A. Doutaric, for the construction of 
an apparatus for recording nocturnal radiation. 

UKx) francs to Kmile firumpt, for t'ontinuing his 
work on parasitic hiemoglobinuria or piroplasmos of 
cattle. 

3000 francs to E Faun^-Fromiol, for undertaking a 
series of studies on histogenesis and certain surgical 
applications. , 

3000 francs to A. Guilllermond, for pursuing his 
researches on lower organisms and on mitochondria. 

3000 francs to Joseph Martinet, for continuing his 
researches on the iaatins capable of serving as raw 
material for the synthesis of indigo colouring matters. 

3000 francs to A. Va visiles, for the continuation of 
his researches of the marine molluscs, family 
Cypraeidcse. 

10.000 francs to the F^d^ation francaise dea 
Soddt^s de Sciences naturclle<r, for the publication of 
a fauna of France. 

The committee appointed to allocate the Lojutreui! 
foundations recommend the following grants ' — 

(1) To establishments named bv the founder* 

10,000 francs to the National Museum of Natural 
History, for the reorganisation of its library. 

7500’ francs to the Paris Observatorv, at the request 
of the Centra! Council of the Observatories, for puf- 
chasing an instrument. 

(s) Grants applied for direct : 

fiooo francs to the Soci^t^ G 4 ologiquc du Nord, to 
enable it to take up work interrupts by the war. 

10,000 francs to I'Ecole des hautes' Etudes indus- 
triellcs et commerciales de TJlle, for restoring the 
material of its chemical laboratory. 

ao,oOo francs to the Observatorv of Ksara (near 
BeyroUt). This laboratory was practically destroyed 
by the Turks and Germans. The grant is towards its 
restoration. 

ftetoo francs to Henri Deslandres, for the study of 
the radial movements of the solar vapours and the 
thickness of the gaseous atmosphere of the sun. 
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THE MATHEMATICAL ASSOCIATION. 

T he annual meeting of the Mathematical Associa- 
tion was held in the London Day Training Col- 
lege, Southampton Row, on January 7 and 8, under 
the presidenejr of Prof. T. Whittaker. At the 
advanced section on the evening of January y the 
president gave ti lecture on "A Survey of the 
Siumerical Methods of Solving Equations.'* He 
described in j»ome detail “ iterative processes ” for^ 
approximating to the roots and graphical mcthpds of 
circumscribing the regions on the Argand plane, in 
which the various roots lo>. The Lobachefsky-Graeffe 
method of approximating to the roots of equations and 
power series was described in considerable detail. In 
the animated discussion to which this lecture gave rise 
it was clearly seen that a wider knowledge of practical 
computative processes is a desideratum in all branches 
of mathematical work, which has been practically 
neglected hitherto in the schools and universities, it 
was also felt that such practical numerical work was 
the best possible introduction to the formal study of 
function theorv, manv of the ideas underlying which 
are usually presented 
whereas they present 
necessity in less general forms in the science of com- 
putation. 

Next d^, at the general section, Mr. C. Godfrey, <1 
of the Royal Naval College, Osborne, surveys 
the whde question of the modem teacMng of 
geometry In schools. He strongly favoured a pre- 
liminary course of practical instrumental Work, to be 
followed by a more formal course in which **lof^” 
it not too prominent He advocated the entire pent- 
ponement of a really rigorous course of abstract geo- 
metry until the post-school stage. Prof T. P.VNunn 
strongly supported the general tenor of Mr. Godfrey^^ 
views, and urged the earlier teaching of ** mio and 
proportion '* as a practical instrument for Mlving 
many problems, such at map-drawing, villa cmistnic- 
tJon, etc. 

Prof. E. H. Neville, of University CoUe^, Atadiog, 
next read a paper on “Convention and Duplexity In 
Elementary Mathemada^* in which he protested 
against the usual “poff!ttve-sl]gn’’ convendon 
regard to vectors. Miv H. M. Cook dealt with ^ 
Place of Common Logarithms In Matheinadcal * 
Training,” and Prof. W.- P, UHne dimhgly, ujged 


in an endrely abstract .way* 
themselves naturallv and oi 
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the Mceeelty of making both loganthms and numerical 
tngonooietiy cominilaoiy for the univenity xnatncula- 
Am, because the work of the intermediate classes in 
m umversiUes was being seriously hampered b\ the 
lack of such knowledge on the part of a large number 
of the students Prof Whittaker gave a most m 
teresting paper on Some Mathemabuii Problems 
awaituig, Solution which suggested themsehes 
chiefly m computative work such as the question of 
^ convergence of certain approMmative processes in 
the case of a large number of sin ultaneous equations 
Mr R C Fawdry opened a discussion on the tcuh 
mg of mechanics to beginners ind siid that after 
many years expenence in still could not decide 
whether to teach statics or d>namics first \ \igorous 
nrotest was entered bv Dr S Brodetsk\ Prof W P 
Milne and Mr A W Siddons against the pr^ctic 
hat had )ust insen of U iching pure mathem Uics 
n the nen adv meed couriies m 9erondar\ schools 
thereby promoting undue specialisation it a 
age and losing entirelv the outlrok which n combmeti 
course of purt. tnd applif 1 matheniatus cm suppl\ 
The meetings were extremely well attended and 
ver\ enthuMastir Win mm P Mum 


Schemes for the establishment of research assoern* 
ttons in the follow mg industries have reached an 
advanced state of development -- 
Rtstcfch AwciiUions Ap^oved by the Department 
but not yet Licensed bv the Booed of Trade — Bntish 
Music Industries Research Association British Refrac- 
tory Materials Research Association British Non 
Ferrous Metals Research Assoiiatton and Scottish 
bhilc Oil Research Association 
Proba&fi Re larch Assoctatton the Memorandum 
and Aritcle^ of Awnatwn of uhuh ire under Con 
stderaiiou -—British I aunderers Research Xs^oaotion 
British LUctrual and \lhed Industries Research 
\ssociation and British Aircraft Research Vssoi lation 
Industrial Orgamsaftms Pngagi,d in Pnpirmg 
Mim)randum and Articles of 4 &soiiaiion Silk 
M inufatturcrs leathtr frides ind Misltr Bakers 
ind Confictiomis 

In additirn to the industries included ibovc i rtain* 
others ar< nj^iged in the prtlimimM consid t it on >f 
srhemts for forming rtscirch isso latiuns 


INDUSTRIAT RESP IRC If iSSOC 1 1 ^IO^ S 

T he Department of Stientihc and Industii il 
Reseirih his just issued the following list of 
research associitions which hi\e been ipproxid b\ the 
Department as compUing with the londition^ tud 
down in the Government scheme for th< cncoungt 
ment of industrial research md have n ceived licences 
from the Board of fradi under section 20 of the 
Companies (Consolidation) Act of 1908 
British Boot Shoe ind Allied Jndcs RcMUih 
Association rechnicnl School Abinj^ton Square 
^Northampton Secretarv Mr John Blakcmm 
British Cotton Industn Research Vssociition 
108 Deansgote Manchester Serrdira Miss B 
Thomas 

British Empire Sugir Kcscirth Association Evehn 
House 6a Oxford Street I ondon A\ i Sei^ntary 
Mr W H Giffard 

British Iron Manufacturers Research Association 
Atlantic Chambers Brazennose Street Manchester 
Secretary Mr H S Knowles 
Britisn Motor and Allied Manufacturers Research 
Association^ 39 St James s Street London S W i 
Secrefo^ Mr Horace Wvatt 
British Photographic Research Association Sicilian 
House Southampton Row London W C i Secre 
iary Mr Arthur C Brookes 
British Portland Cement Research Association 
fi Lloyd's Avenue I ondon E C 3 Secretary Mr 
S G S Panisset 

British Research Association for the Woollen md 
Worsted Industries Bond Place Chambers I beds 
SecteUtry Mr Arnold Frobisher 
Bntira Saentific Instrument Research Assoaation 
a6 Russell Square W C i Secretary Mr J W 
WiUiMhson ^ 

British Rubber and Tvre Manufacturers Research 
Association, c/o Messrs W B Peat and Co ii Iron 
monger Lane E C s 

The Unen Industry Research Association a 
ford Street, Mfost Secretary Miss M K E 
Aiten ^ 

Glass Research Association 7 Seamore Place W i 
Secretary Mr F Quine 

► British Coc(p, Choerfate, Sugar Confwtionen and 
Trades Research Asscyiatlon q Queen Street 
be, BC4 Seeretary Mr R M lionard 
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T?n OKCiAI^ISlllON OF IMPI RI IJ 
STUISIK SI 


OOIN iING out that it was alnfost emphasising the 
* obvious to sav that anv great nation should be 
thoroughh infotmid as to its numerical its bocial 
and lU u anomic dnft the author directed attention! 
to the fait that this had been receniU recognised in 
a petition to his Majesty s (lovernment so late as 
November i last It was alM> emphasised b> the 
calling together of a Conference of the Statisticians 
of the Fmpire under the xgis of the British Govern 
ment In \iew of thi position of the British Empire 
in world iflairs it was out little short of amazing that 
an Impend Bureau of Census and Statistits was not 
long ago established A bureau to be reall\ Imperial, 
must recognise the communitv of interest cif dl parts 
of the Fmpm It was not something to be created 
inainlc for the purposes of the Unitea Kingdom but 
something which would meet equally well die pur- 
poses of each part of the Empire For this reason 
the needs of the autonomous Dominions must Be quite 
IS carefulU considered as those of the United King 
dom Itself and it was implied in the paper that anv 
part of the Empire which could not at present meet 
the common requirements of the whole must be pre 
pared to do so The interest would be general only 
in so far as it was Imperial 
In order to overcome departmental frictions and to 
secure the svmpathv and co operation of all public 
departments it was suggested that a Central Statis 
tical Commission should be created die president of 
which would of course be the Director of the Bureau 
of Statistics Such a Commission would be a bod\ 
of expert advisers and could make its departments 
helpful The scope of an Imperial Statistical Bureau 
both as to administrative procedure and as to sub3ect 
matter to be dealt with was outlined as was also 
die question of compilation and Mblleation 
To attempt to organise an Imperial Bureau of 
statistics with a small and humbly qualified staff 
would foredoom it to failure said the author In its 
htglwr professional section it must necessarilv have 
experts in statistical theory in the technique of the 
collection and compilation of statistical data in pui^e 
and applied mathematirs, in the languages which are 
important in the statistical field, in statistical editor* 


1 Abitomct of o proMRt«l 
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ship, in draughtmanriiip and graphical repraaentfiu 
tinn, and in the interpretation and c^lanatlon of 
statistical results. In this last field the Director hlm> 
self would, of course, be the expert par exceUencet 
and not a mere administrator. It was also pointed 
out that to put the whole of the work in the hands of 
a mere administrator would lead to failure. 'Fhe staff 
would, of course, include persons who specially studied 
demography, trade, production, finance, lalMur and 
industrial affairs, shipping}, railways, tramways, and 
transport and communication. 

In concluding, the author said that if the ITnitcd 
Kingdom, bv appropriate effort, were to supplement 
•the efforts of some of the autonomnub Dominions, it 
would be possible to build up a statistical ediffee for 
Uie whole British Empire which, in meeting the needs 
of a great pec^Ify- with its reactions upon the human 
r^ce -would (onMitute the bureau a sort of temple 
exptatoire for our n'missness in the past. The key- 
note of the whole paper was that an important duty 
has hei'n left unfulfilled, .md that wc must m>t go on 
neglecting it, for such a work is needed bv publaists 
and statesmen, and for the general purpohes of intel- 
ligent iritinsm and intelligent government. 

ITALIAN riPERS ON RiilATinTW 

D K .vn 11.10 PALATINI, of the UnlviWty 

of Padova, Italy, deduates a special paper 
{Ac, d, Lmcet, .\pril, 191^), entitled “Traiettoric 
dinami^ he dei bistemi olonomi ton tre gradi di liberty,** 
to the im’ebiigation of wliat may shortly be calM 
irreversible systems, t,e, systems the l^agranglnn func- 
tion of which contains the velocity (apart from its 
bouare) also linearly. The paper is but a generalisation 
of Birckhoff^ investigation on “Dynamical Systems 
with Tw'o Degrees of Freedom’* (Trans. Amer. Math, 
Soc.,vol xvili .No j. igi7) to three de^frees of freedom 
The result arrived at is that the trajectories of such 
a svbtem ndnude with those of an ordinary system 
of three particles with appropriate constraints moving 
in a conservatise field of force which spins uniformly 
about an axis. The analogy with such s} stems 
leads Di Palatini to take up In a second note, en- 
titled “ Motl Einsteiniani stndonari “ ( 1 st. Veneto, 
May II, 1919), the relativistic problem of what the 
author jiroposea to tall stationary motions, 1 e. such 
for which the four-dimensional hne-elcment ds* 
contains non-vanishing, though constant, coefficients 
rfi4. Jft4* gii (coeflirients of the mixed, space-time 
terms, as dxdt, ett.) The chief result is again the 
equivalence to a three particles system in a uniformly 
revolving conservative ^stem It strikes one that this 
result could be read off the ds* almobt directly The 
r(*sult toncernmg the “anisotropic and Irreversible” 
behaviour of energy is again obvious and, physically, 
of comparatively small interest 
The paper is inspired W Prof. T.evi-Civita*s recent 
investigations on static Binsteinian motions (4c. d. 
Ltnceit 1917, et seq.), for which etc., are per- 
manently xcro-elegimt Investigations, no doubt, but 
of purely fornuL interest. 

Dr PabtjfH^ third recent article, **La Tcoria. 
di RelativitfPMl suo svlluppo storlro” {SetenUof 
September-October, 1919), which/ though not without 
many happy ideas as to the popular presentation 
of the “old’* (1905) and the new or generalised rela- 
tivity and gf'avitation theory, lacks that plasticity and 
freshness which would be imparted to it bv a more 
intimate contact with existing physical ideas This 
absence of contact goes in the prf^ent case (conclud- 
ing section of part i., dedicated to the older theory 
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of Eiostdn) even to far as to ignore the nttme^oue 
and famous experimental proofs of the varMllity of 
mass with velodty. ' The author does not seem ever to ' 
have heard of the beautiful experimenta of Kaufmamit 
Bucherer, Hupka, and others which have made the 
variability of ^-particles an almost tangible fact. Tte 
second part of the article, devoted to gensf^ rela- 
tivity, has the indisputable positive feature of being 
very enthusiastic, and gives, no doubt, some general 
idea of Einstein’s newest doctnne. Yet even We 
one cannot help being su^rised at one or two mis- 
conceptions, marring the introductory section on the 
concept of spaoc-curvature, defats the more Inex- 
plicable as thtv emanate from a pure mathematician. 
Thus on pp ifi-'i7 we are invited to imagine some 
practically one-dimcnsional beings or animalcules 
living in three kinds of capillary tubes, a straight, a 
circular, and a hyperbolic one (devices not unfamiliar 
to any irnder of the great Clifford). Having endow^ 
these unfortunate beings with a sufficient amount 
of intelligcnre. Dr Palatini (speaking of the first of 
them) protccds to say . “In order to arrive from one 
to another point of its space, the being would state 
(lomiatare) that it had to follow the straight road.” 
As if that noor thing had a choice in its one^limen•» 
sional abode! Equally misleading iy not onU the 
remainder of the historv of these ficUtlous three beings, 
but also the presentation (p iK) of our own concepts 
of the ” spazio ambientc ” in which we live. 

Carlotta Longo gives, in her doctorate dissertation of 
tqiS (Padova), publish^ in Nuavo Cttnenio (vol. xv.^ 
1918, pp. 191-211), a very attractive and geometrically 
elegant investigation on the elementary electrostatic 
taw according to Einstein's ^nerulised relativity and 
gravitation theory. She confines herself to the special 
but most important case of a radially s\mmetric 
electrostatic distribution, and, integrating the field* 
equations in Prof. LeviXi vita’s form adapted to the 
present case, finds for the electrostatic force a law 
w^hich differs from Coulomb’s inverse square law only 
in so far as the distance r from the centre of the 
field ib replaced by the lurvature radius of the geodetic 
sphere passing through the point in question A 
further result of the investigation is that, In « 
radially svmmetrit field at least, there can be electric 
(hargp only where “there is also matter,” untesa 
it be a point-charge at the centre (fa=o) itself. ThU 
striking result would deserve a more definite and 
critical enunciation We are not told what kind of 
“matter” Is meant, while, on the other hand, the 
energy of an eicctrostartc field is, for Einstein, also 
a kmd of “matter.” Yet another very interesting 
result is reached at the end of the paper. It relates to 
the “ mechanical ” force exerted bv an electron, if 
its usual “electromagnetic mass” is assumed to be ^ 
not only an inert, but also a gravitating (heavy) mats. 
The result is that, in addition to the quasi-Newtonian 
attraction, there is n r^ulshn, which, however, 
is comparatively small. Thus« for example, at a 
molecular distance from the centre the reputsicvi would 
be onl^ one-hundred-thousandth of the gravitational 
attraction. 

The paper it clearly written, and, ^being very 
suggestive, will ccrtaihlv attract the attention dr 
Einstein’s followers. Neverthrieas, one cannot 
help mentioning here that an excellent paper on 
subject (whtch pushe* the analytical, If not the geo- 
metrical, solution much farther) was published In iqifi 
bv H. Ririaaner ( 4 nna^ d. Phyrifc, vol. k, pp* 106-40). 
This paper, however, seems w have entirelv escaped 
the notice of thc^^thor/ whom nobody witl fail to 
congratulate upon tir elegant results. ^ 

L. SiumiftTriir. 
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AGHICVLTURE AT THE BRITISH 
' ASSOCIATION. 

A S might have been expected, the papem read before 
** the Agricultural Section at the Bournemouth 
meeting had special reference to the abnormal oondl<- 
tions brought about by the ^ar. Most of the membeis 
had been engaged either directly or indirectly in food 
production work, and tliere was a very marked reduc- 
tion, as compared with normal years, in the amount 
of research work reported to the meeting. 

(The presidentiai address appeared in Nali'kk of 
Decerab^ 25, *9*9* and need not, tht»refoie, bo 
further ronsideted now.] 

Two important papers dealing with the woik of 
“ Food Production wort rcMd bv Sir Thomas 
Middleton, formerly of the Food Production Depart- 
ment of the Board of Agriculture and Fisheries, and 
by Mr. J. M. Caie, an Assistant Secretary of the 
l^rd of Agriculture fur Scotland, dealing 'with the 
mtthods and results of the food produition schemes m 
Ef^land and Scotland rcspi'ctively. 

iMr Thomas Middleton revised the estimates, which 
he had brought forward at the Miinchester meeting, 
of the number of persons who could be supported on 
the meat produced on 100 acres of average land under 
various conditions. 

As compared with twelve to fourteen persons who 
could he supported on the meat produced on xcki acres 
of average grass land he isfimated that 

Pvruaiui 
tor 1 y«ar 

100 acres average wheal, milled as it w'as 
before the war, would suppott 2 <k» 

100 acres milled (Jio per lent.) would sup- 
port 2JO 

loo acres average barlev (tio per cent ) 
would support 180 

100 acre-! average oats (54 per cent ) 
would support 160 

loo acres aviTage potalors would support 4 (ki 

100 acres average mangolds would sup- 
port , ... 40 

i(K) acres average meadow ha\ would 
support . . 14 

JBcfore the war the ploughed land in the Ignited 
Kingdom was feeding about 84 piMsons per 100 acres, 
while the grass land was fccsling about 20 Altogether 
we grew food for about i7,5oo,o(x> out of 46,000,000 
peo(de, or, in other W’ords, w'e supolnd tht‘ week-end 
requirements of the entire population thioughout the 
year. The Food Prcxiuction Department was set up 
in December, 1916, and by April,* 1917, plans had been 
developed for bringing 2,700,000 at res of extra arable 
land into cultivation in T91K over the i(|iO area, and 
the agricultural returns for 1918 showed that, us com- 
pareu with 1916, 1,842,000 additional actes in England 
and Wales w'eie gt owing other crops than grass 
roughlv, two-thirds of the total additional aiea aimed 
at. Sir Thomas Middleton paid a high tribute to the 
assistance given by the scientific stntfs of the agricul- 
tural departments of the universities and research 
stationa. 

As regards Scotland, Mr. J M. Caie referred to the 
assential differences in the agricultural conditions of 
the two countries as exempHlifd bv the following 
flares relating to 1917. — 

Pcrc«ntK«e of toUil 
cnhlvatMl prM uikUt 

Country , ^ ■■ip.. — , 

. PtrnaMBt RoUiIoa 

gnM P«M 

Wront. Ptroeot. 

' Scotland *30 3X 

, England 58 9 
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The imreasid cropping was therefoie to be Mcured 
much less by ploughing up old grass land and more 
bv a shortening of the rotations on arable farms than 
Was the lasa* in England * 

Thf' increased area aimed ut in 1918 w'as 350,000 
acres, and of this 241,000 aius were obtain^, or 
appraximateh 75 per lenl of the extension aimed at. 
It IS .1 notable fait that the increasid 11 opping was 
obfalnid wilhout .my appteiiublc ududiun in the 
numlx^r of horses, i.itllo, and shiei) 

It IS biliived that n noteworthv foatuie of the 
sihenK's foi ininnvd food pioduilion foi Scotland will 
bi' their rilalively low lost to the Slat* No special 
Food Production DeDarlmoni of the Board was set 
up, the numbir of officials atlachcxi to thi Com- 
initu*es was kepi down to a minimum, usualK one, 
ot at most two, to e.aih t'ommittee, innn\ of them 
being oftkirs of the agricultural colleges 

Dr. E. J. Kussell lead a pa pen- of much interest 
on “War-time and Post-war Probkms of Food Pro- 
duction,’* in which the authot refened to the necessity 
for devoting rem-wed attention to drainage and liming 
in paiticulnr, and for providing an adeuiinte amount 
of otganic mattiM in the soil He referred to the 
ennimous w.istc in thi preservation of fanny aid 
manure, and to the diffirultios of conceiving the 
manute fiom dairies The ploughing in of green crops 
w'ns advocated and an increase in the clover crop, 
as a means .not onlv of providing more keen, hut nlso 
of im reusing thi amount of oigunii inattei in the 
soil With reference to manures. Dr Russel! stated 
that the production of ammonium sulphate had risen 
to 2t>9,ooo tons in 1919 .Similaily, the production of 
supt‘rphosphate had risen from 560,000 Ions in 1016 
to 750,000 tons in 1919, and the amount of basic sing 
from 121,000 tuns in 1916 to 540,01x1 tons in 1919. 
I'he British fatmers are probablv now using moie 
artificial fertilisers th.m aiu other fanners in the 
wot Id The change in the composition of basic slag 
due to the altiTUlion in the methods of manufacture 
was also dealt with, and the ncressitv foi «i inmplete 
revision of rxp«»rimental field woik with basic slag 
was insisted upon 

The possibilitv of the increased recoveiv of nitrogen 
fnxn sew'age b\ means of the “ activated ” prm'ess was 
also considered 

Amongst the other p.Jpcrs comm uni rated were “ The 
Value of Lupins in the Culiivation of I-iglil Land,” 
A \V Oldcrshnw : “The Past Neglerl and Future 
Improvement of Livestock in Biitish Husbandry,” 
K I J. Mackenrie, “Th« Ekctiual Trealinrnt of 
Si*eds,*’ Dr A K Blackburn, “The ('omnosition of 
Linseed Recovered fitmi Flax Crops," T W Fagan; 
.and “The Classification of C\iltle Foods,** J Man 
Murray 

In the last-named p.ipt'i Mi Muriav pointed out that 
thb object of the clnssifimtion should be to bring to- 
gether in natural groups those foods thnt are of similar 
character and qunlitv, iirfspoitivc of the concentration 
and the nutrients in them, and he suggested that the 
amount of available energi per pound of drv matter 
should be made the basis of rlassifi ration. Tf the 
foods were arranged in this order the distinrtion 
bi'tween fresh and drv foods would vanish. No 
sham line of demarration between coarse and fine 
could be drawn, but the foods could bo arranged in 
groups according to aunlitv', and then might be sub- 
divided according to the amount of digestible protein. 

The more Important foods In the main natural 
groups are a* follows - 
fT> Cereal and oulsc- straw's. 

(a) Inferior hays. 

ft) Gm8*ies aiid clov'ers in flowTr, good hgv**, un- 
drtortlcnted cottOn-cake. ► 
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(^) Mangels* pasture grass* wheat-bran, brewers* 
grams. 

U) Swedes* molasses* cabbages* oats, pollards* rape- 
cake. 

(6) Potatoes* barley* sharps* peas, beans* decorticated 
cotton^rake. 

(7) l^ust beans, rye, wheat, middUngs, cotton- 
seed, maize-geitn cuke, palm-nut cake* linseed cake. 

(8) Maize, maize meal* gluten meal, gluten feed. 

Mr. J. Mackintosh dealt iviih the outlook in dairy- 
ing, especiallv with regard to the return obtained (a) on 
the f*alo of milk, (t) on cheese-making. The effect of the 
control of prices was discussed, and the possible effect 
of the high prices now allowed for fresh milk on the 
use of condensed and dried milk imoorted from other 
countries where milk is more cheaoi\ profluced. Simi- 
larly, in connection with the control of cheese, it was 
pointed out that if the British chet'so-maker cannot 
produce at a much lower price when control is 
removed, he will have to meet verv severe competition, 
and the outlook cannot be regarded as satistactorv. 

.\ )oint meeting was held with Stition K (Botanv) 
to discuss forestr\ problems. Pi of V, Henr\. in a 
p.iper on “The Afforestation of U'ater-calchment 
Areas,*’ .tdvoented the uffon^tiition of all gathering 
grounds, not onlv as a hvgienit m^asuro, but also as a 
means of increasing the timber reserves of the i^ition 

1'he enormous extent of these gatfuTing giounds, 
more than 0^8,000 acres in extent, has not hitherto 
been recognised. Of this area 183,416 acres are owned 
b\ loud nuthoiities, but onlv m u few cases, e,g 
I]tx*ds, Liverpool, Manchester, and Birmingham, has 
the work of afforesting these gathering grounds been 
taken up seriously. Prof. Henrv’ urged that all catch- 
ment areas still' privately owned should be compul- 
sorilv .icciuired either by the corporation or hv the 
State and that «ill ground suitable for planting should 
bo utilised 

Mr R L Robertson, of the Forestry Commission, 
gave an interesting account of the w’ork of his Depart- 
ment but had little to sav as to its future polkt — a 
question on which the audience would have been glad 
of some information Other speakers included Sir 
Daniel Morris. Prof. Somerville, and Mr. Duchesne. 
Mr, \V. E, Dilev read n paper on “Sources of Infec- 
tion of Forest Trees b\ Fungi ** 

The ivock of the Section concluded with an excur- 
sion to Iw'crne Minster, bv kind invitation of Mr. 
Ismav, where the home farm and stock were inspected. 

Alkx Lmt>rr. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

Thr annual oration in connection with the Medical 
Societv of London will bo delivered on Mondav, 
May 10, at q o’clotk, bv Sir D’Arcy Power, who will 
speak on “The Rev. John Ward and Medicine** 

Tub Irish Geographical Association, which now 
enters upon its second vear in close connection with 
the Geographical Association in Great Britain, hat 
elected Prof. Grenville A. J. Cole as president for 
iqzo, and Mifli F M. Berry, 15 1 -ower I-eeson Street, 
Dublin, as hdfk. secretary. 

The following are among the forthcoming free 
courses of public lectures at Gresham Colfege: — 
Physic, by Sir R. Armstrong-Jones (January 20 to 
3^’; Geometry, bv W. H, Waimtaff (February ^ to 
6): and Astronomy, by A. R. Hinks (February 17 to 
3 o). The lecture 4 iour will be 6 o'clock. 

A MBBTiNO of zoologists was held In the rooms of 
the Linnpan Society on Friday, January q, to conrider* ' 
among other matters, the teaching of loology In ' 
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schools and the salaries and ranuneration of soologists 
in general. Prof. S, J. Hickson presided* and afterT ' 
discussion the following resolutions were paiwed 
unanimously :-7(i) That this meeting of BridAh 
zoologists consideni that paragnqih lo of the Report 
of the Investigators of the Secondary Sriiool Ezamina. 
tions Council, appointed to inquire into the methods 
and standards of award in the seven approved First 
Examinations held in July, 1918* referring to the sub- 
jects of natural history and zoology, is likely to dis- 
courage the teaching of zoology in secondary schoolt, 
and requests the Zoology Organisation Committee to 
take such steps as may seem desirable to submit to 
the Board of Education the views of zoologists on the 
subjeit (2) 'I hat this meeting deplores the present 
diffiiultt in filling vacancies in the scientific staff of 
the Natural History Museum, and regards It a 
mainlv due to the poor pav and prospects of 
memlwTs of the staff It is of the opinion that this, if 
not remixlied, will react adversely not only on the work 
of the mus<^um, but also on the advance of zoology' 
in this lountrv. It therefore requests the Zoology 
Organ IS. it Ion Committee to make such representations 
in the matter as may seem desirable. 

I M>>K the tilk* Dtsiovery, Mr. John Murray has 
just published the first number of a monthly periodical 
intended lo promote intelligent interest in all branches 
of intelleilual activitv and practical achievement. The 
journal had its origin in a conference held a short 
time ago at which representatives of many hterarv , 
educational, and scientific associations were present. 
It has the blessing of these associations, and sup- 
port in the form of suggestions for contributors and 
subjects of articles. It is to be maintained under a 
deed of trust, and the trustees* whose names appear 
on the cover of the magazine, include the presidents 
of the Ro\al Societ\ and the British Academy. There* 
is also a committee of management, which will 
apparentK advise the editor, Dr. A, S Russell, as 
to the buitahilitv or otherwise of articles submitted or 
solicited With smh distinguished patronage and 
comptdenl opinion, Discovery should be able to pro- 
vide interestimr fare month by month for the delecta- 
tion and profit of many thoughtful minds. Prof. 
R. .S, Conw’ay, who has' been largely responsible for 
the inception Of the journal, opens the first nunyber 
with an instructive article on “The Secret of Phil«.’* 
particularly with regard to Gallus the prefect and his 
relations with the poet Virgil The other articles are 
on smoke-screens at sea. Dr. T. Slater Price; the 
modern stud\ of dreams. Prof. T H. Pear; dis- 
ro\er^ and education, the Master of Balliol; the Con- 
ference at Paris, J. W. IJeadlam-Morley ; sound- 
ranging in war-time, Dr. \ S. Russell; and < 5 plts. 
bergon. Dr Rudmose Brown, 


SOCIETIES AND ACADEMIES. 

Manchbstbr. 

Lttsrary «U Phasiophlcal Ssclity (Chemical Section), 
December 18, iqxq.-'Mr. H. N. Morris in the chair. — 
H. Mssfs : Future supplies of motor fuel. ^The author 
dealt with the possibllltv of meeting die future demand 
by an increased production of petroleum" spirit ; benzol 
HH a motor fuel; alcohol as a motor fuel; and the 
advantages of mixed motor fuels, with particular 
reference to the compression ^pressures of en^nes and 
to the vapour tension^ of mixed fuels. 

Uterarv ood P M Ussf M cs l fodstT* January 6.— Prof, 
P. E. Weiss, deptRir chitonan. In the chair.— R. W. 
loMs: The Antarctic: Shadsieton's E x p e d i tio n of 
1014-17. A deoeription of the life and sdentlfte woele 
of the expeditioa and of the exfOorationf souitd tl 
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Weddell Sea. Ross Sea Elephant Uland and South 
dcorpa The ^entific results e^peciulh describe I 
included the mapping of tuo hundred miles of nei\ 
coast line, soundings in the Weddt II Sea and the studs 
of the natural history of pack ice 

Dubun 

Royal Dablln Society, December 16 iqig Prof 
H J Seymour m the chair— Prof H H Dlxoo and 
T G Mason A crvoscopic method foi tlK estiinauon 
of sucrose The depression of freezing point of a 
solution of sucrose is approximatolv doubled b\ inver 
Sion It IS evident then thit the surrow content 
may be estimated by determining the freezing point 
of solution before and ifUr in\ersion This may 
be conveniently done bv the thermo ekctiic method 
of cryoscopv It is convenient to add the invert ise 
to the fluid to be examined in the cold Without 
allowing the temperature to rise abo\( o® the freez 
mg point IS determined The mixture is then in 
cubated for fortv eight hours it ° and the freezing 
point igiin observed The difference b^t\^etn the 
two observations is a mcisuic of th< imcunt of 
sucrose originallv prtsent Ihr method his the 
advantiges th it rnl\ smill quantities of the fluid 
arc required (*» *, 1 ) md lr< itment ti remove pro 

teins and other colloids is unnecessarv L sing thermo- 
poupli H of easiK ittamed stnsibililv imounts of 
about I mgr of sucre sc mav bi diUcl d Prof S 
Yaaag Brown ^ formul i for distillation Evidence 

based on the theoretical work of Rosanoff Bacon 
and Schulze is brought forward in suppiit of the 
conclusion thtt Biowns formul i is applicable to 
mixtures of ihmicalK closelv related liquids and 
that the const mt in th formiih is equal t> the 1 itio 
of the vapour pressures of the two pure subst nics 
at the boiling point of the mixture Miss Anne I 
Miiiy The Holothurioidea of the coasts of Ireland 
Twenty hve species are 1 numerated belonging to 
thirteen genera \o new species arc described but the 
following ire added to the British ind Irish trei 
SUchoPu^ regoii\ Cuvier AfcvatbiirKi I erriffi ThM 
and Benthogont rosea Koehler and tht belief is 
expressed that th< previous records of R tihyploU^ 
natans Sars and Holoihuna aspira Bell are refer 
able to Bathyplotes Ti ardi ThM and Mf^oihurta 
laetta Th^l Ten of the species deilt with are 
restricted in thi area to the Irish \i\ intir slop 

Mflbolrnk 

Royal Society of Victoria November 6 iqi i Mr 
J V Kershaw oresident in the ch ur I Taylor 
Australian phltbotomic Diptcn mw <. ulicid* and 
Tabanidae ind svnonvmv Descriptions rc ^ivcn of 
a new mosauito I ranotaema alhofa^nati ind two 
new hocnes of 1 ibanidse Sylvius distincfH* and 
To^anuv Giraldt whilst a new genus Phibdomvia 
ts suggistixl for Eliphromvia ptcvioush occupied 
A I Ewart The svnthesik of sugar from formaldehvde 
and its polymers its qumtitative relations and its 
exothermic character The author s experiments 
conducted over a long p< nod point to the con 
cluMon that sugar m plants is formed directlv and 
not bv the intervention of formaldehvde II B 
VOIaflUoa \ revision of the genus Pultcna^i The 
fflombert of this genus oreaent some difficulties is to 
apecific limitations and tht work of which this is 1 
first instalment dealing with about thirtv species 
has been undertaken to olace it on a more practical 
baaia It is expected that few species will be erectea 
amdl that there mav be a reduction of one or two 
that have hce n recenth described The conclusions 
have beep based on an exhaustive examination of 
^rom all the \ustriilian States 
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Sydney 

I huMM Secisty at Raw Seatli Walts, October .9 
1919 — Mr J J blctchii president In the chair — 
Prof C Chilton V new Isopodm genus (font 
OniscidasI from Lake Corangamitc \ ictori 1 Haloms 
CU& 5 ear/i n g 1 1 sp described from a number of 
specimens obtun d from the waP rs of 1 ake Coranga 
mite i& assigned to the family Onisvida one of the 
most strictly terrestrial families of Isopoda 1 he 
author suggests that llalomseus is the descendant of 
a form that was Prustnil in hibits and that owing 
to special eircuinstanas tristng from iN habitat R 
his become re adapt d to iqu ilie life J II MaWsn 
Notes on the coloration of the v c ung foliage of 
^u<.al\ptus \ scries of observatu ns m ixKrded of 
the eoioui of the \oung foliage in a number of species 
of Eucalyptus growing wild or cultivated in the 
Svdnev district 1 he intcrihting suggestion is put 
forward that th obseivations justifv the Uhif that 
i number of spencs ind some eroupM can be 
di tgnustd b\ this nvans — h I nalhaana New 

l^cnet I of Mon IX mid sponges rel itt 1 to the eenus 
Clithiia Ten j^tncri ire propcsed as new — a M 
lea Dcsciiptiin of new species of \ustrilian 
CoUopUn Part x\ 1 hit tv ont spcci s bclonf^ing 
to foui i in ni r 1 in the grt uos Sc irabaeidT Melan 
drvidfle and Cei imbv(id« in described is new 

Royal Society of New South Wales November 
1919 Dr R Grcig Smith vit e pn sident in the 
chair R H CtuilMige Xcana seedlings Pirt v 
Ihe luthnr des nl>ts ten sptens of Vricii seedlings 
Hi records various sptties having flowered in in 
and bin pots One seedling of 1 mmfmia three 
viars old ind 4 ft hiiL,h bon ihout 1000 flowers \ 
sctdling of A ii^usa and mother of 1 cardtophylla 
had flowend when onh sevtnttcn and nimteen 
months old respictivtlv Seeds of A tnelanoxylon and 
1 penntfurvt^ had n adilv germinated after hwi^ 
been immersed in sea w iter for 889 davs Prof C r 
Fawsitt and C H Flschor I hi miSLibility of liquids 
The authors havi examined a considinblc number of 
liquids in regard to their mutual solubility or misci- 
bihtv The mutual solubility of two liquids depends 
greatly on the moUcuIar volume of these liquids and 
the molecular volume agiin depends on the chemical 
composition The knowledge of the ihtmiral com 
position of a liquid gives s m indi ation of its 
behaviour in regard ts soluhilitv n other liquids — 
J O StcphcMS \ new methtd (f mnsuring mole 
cular weights The authoi eniplovs tht fact that 
isotonic solutions hiv equal vipour pressures is a 
means of determining molecular weights Two tubes 
I uh (ontaining 1 solution of difTtrtnt substances in 
the Bime solvent are pi tccd in rimmunuation Dis 
t nation occurs from ont tubf to tht other until the 
solutions become tsotonie when the molecular weight 
of one of the substances mav be calculated in terms 
of thit of the othti 


BOOKS RECEIVED 

The Romantic Roussilloi? In the French Pvrenees 
By I Savon Pp xii + 214+plates (London 
1 hisher Lnwin Ltd) net 
The Foundations of Music Bv Dr II I Watt 
Pp xvt + 219 (London At the Cambridge I niversitv 
Press ) i8* net 

The Adventive Flora of Tweedsido Bv T M 
Has ward and Dr O C Druce Pp xnii-fzqfi 
(Arbroath T Buncle and Co ) 

The New Hozell Annual and Almanack for the 
Near 1920 Po I1V+94T (London H Frowde and 
Hodder and Stoughton ) 6z net 
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4 (oval iNirrrnitiOH op Great Beitain, at Dr. R. R. Tarry: 

Rmiimiica Moiio Is Italy awl Eagbuid. _ _ 

Royai. Siximr, at 1.3a (Special O e n enU MeodiiiG* iU 4.m— Prof. G. 

Cokrr anil K. C dbaklro : Tba StranHEiab Propartlai otNitro^lakiea 
and the Z<aw of ha OpdUl Behaviour .'— 3 M nn;U . AUematnuc-Cnrrent 
lCI«ouolykU-W H.E<ctaaaadJ H. Vincent. The VeriaUnmorWcva- 
iMgth of the Oenllatiana G aa am tad by the Thi<ae-SI«t,inid« ^ benmotue 
lube dnetoChaiwpcuil'alammt Currant, Pbu VoltaKo, GndVoltaEa,or 
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of Electron CoUtaiont with PJatimini and with Hydro^, to aaceruin 
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Praaeniw Dliitribulton on the Head of a Shidt movmf at Hifb Velootlaa, 
fHsfiTUTioN or MiffiKO AND Metau UEOV (at the Geological Soriety), 
at t. w — W Broadbridge * Froth Flotation Ita C omraorctal Application 
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HAEvriAN SocitTV (at the Medical Social) of umdooX at &. 15.— Annual 
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at 4.30 

PHvaiCAt. Society op London (at the Oty and Guilds Technical College, 
Leonard StreeijL at g.-’Or. J H Vincent* MainUlned Oicillationi id 
T hode Valw Circaiti.'-Dr W Eu.tci Meaaurcmenu of the Chief 
Feraiiietaire of Triode Valves — T W JonUn Measureowot of Ampli* 
ftiAtion of A R.idio*riaguencj Amplifier.— F. R. Smith The Measure* 
meat of Aoipliflcatton given b) Triode Ampllfleis at Audibla and at 
Radio Proquem lea —Hon C w. StupTord and C R. Darling Bxhtbi- 
tioo of a Method of Dctmninhig the Hsrdenmg 1 amperature of SteaL— 
C. R Darling Exhibition of a Ibermal Cell ofC^oiiBiaiit Vottage. 

Royai. Collmue vr SmiijKON^, at s '■Prof A Keith John Hunter's 
Obaervatwiw and DIsooveries in Ansimny and Surgery . Hii Coolrlbu 
dons to our Knowladge of the Aliinenlary Syalcm (Hnntanan l.cctura). 
iNSTiTOiiON or Mbchaniwai Rmcinkeimi, at 6.— E M fiergatrom: 

Recant Advances m ITtiliintion of Vrater Power 
JONioM iMvriiUTiOH ur EnoiNKBaa (at 39 Virtona Stmt), at 7 la— 
J. A Renvell Evaporation in theCheniH nl Imlnsiry, 

Rovai Sot in V or MaiifciME (EpMemiology and State Medinna Saetion), 
at 6.30- Dr. !< G Cruobihank : Pnnc'ptei of £pidetniolo«y — Dr. 
Cteland and Dr. Campbell . Epidemiology m Auite Enoepbaloesi^ua. 
Rovai iNsnTunOM or OreAi llairstN, 019— Hon. Sir Charles Paiaont 
Hesearches at High Preamm and 1 emperaturea. 

SATURDAY, JAHVAKT u. 

Royal iHinrtmoN or Okbat Dai tain, at >— A. Noyes Aepecu of 
Modem Poctrs. 

pHYaiouioicAL SuaiTV (at King a Colkge), at 4. 

MOHDAY, JANUABY 96 . 

Royal Coi leoe or Siinf Rn^^ at 5.— Prof A Keith • John Hunter'a 
OfaaarvatiuAa and Dumvarwa la Anotumy and Surgery i Hia Conmbu- 
tioaa 10 our Knoaleilgs of the Kulneyis Blarider, and Urethra, and 
Diaaasea ootmactrd with thtae StntUuran (Nnotenaii Lecture) 

Royal Socihtv or Aar^, at B.^'^ant. H Harashaw Ihomaa Aircraft 
Photqgraidiy in War and Peace (Cantor Laclure) 

Rovai Socirtv or Mpuicinx (Odoniology SeciionX at 6 — S F. Sl J 
Slaadman Denul Sepsii m i hildren Us Conacquenrrv and Traatmeat. 
Mbuilal SoLiarv up Lomdom, at 8 30.— Palhologkal Evening. 

7 U JSCS DA y, Janoaev ty. 

Royal HnnicuiTuaAi Holietv (ai Vincent Sqaarv, S W. il at s 
Royal iNiTmmow or Oekat Beitain, at 3— Pitif G Kllioc Smith 
The BvolotWp of Man and the barly History of Civlhsatioa I Man a 
Origmi 

iNSTirunoN or Civn ENGiirEBas, at j 30 — J Mitchell Whltb) Harbour 
Imprevament.— R F Hindsianb The Design of Harbours and Break* 
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to the Rcductma of W ave-action. 
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THURSDAY JANU\RY ag, igaa 

THF WORKS OF TORRlChlll 

Opere di Evangelista Torrttelh Ldite d'l (nno 
Lena e Giuseppe \ 'issura \ ol i Parte i 
Pp xxxviii + 407 Vol 1 Parte 2 Pp 48^ 

Vol 11 Pp 320 \ ol 111 Pp *^.1 (F icnxa 

G Montanan 1919 ) Price bo frinchi the 3 
vols 

T his work consists nominall} ot three \olumes 
of ^^hlch the first contains mathem itical 
papers the second papers on mechanics and the 
third the correspondence of lorncelli In reihl} 
there ire four \olumes It is to be hoped thet 
this inconvenient w ly of describing- the v >lumts 
of a work will soon go out of fishion This is 
the first complete edition of the cc llccted writings 
of Evangelista Torricelli it is published under the 
luspiccs of the municipality of his nitivc town 
Faenza who have in this way raised a listing 
memorial to their celebrited t:>wnsman 

Torricelli was born in i(x>8 ind died in 
1647 In the introduction to vol i Signor 
Lona has given the few particulirs ibout his lift 
which It has been possible to gather In i( -7 Torn 
celJi went to Rome to study under Henedetto 
Castelli a discipk of Galileo who in the previous 
ye^ had been appointed professor of m ithematics 
there He seems to hive remained it Rime until 
October 1641 when Galileo who hid he ird from 
Castelli of the valuable work in dynamics done by 
his pupil, invited him to Arcetri Torricelli glidly 
accepted the invitition but was only for 1 few 
months able to benefit by the instruction thus 
offered as (lalileo died on J inuary b 1042 
Soon after Torncclh was appointed to the post 
of mathematician to the Grand Duke of Tusciny 
held by Galileo and spent the few remaining >ears 
of his life at Florence until his death on October 
25 1647 The subsequent fate of hts unpublished 
papers and letters is told in the introduction they 
had a narrow escape from total destruction in 
I733i when they were sold as waste paper to a 
pork butcher Fortunately, the first customer to 
whom one of the papers was handed wrapped 
round a sausage was Nelli, the biographer of 
Galileo, who to his horror recognised the hand 
writing of the great man, and at once secured the 
whole pile of papers 

It was the study of Galileo s Discorsi e dimon 
strazioDi matematiche intomo a due nuove 
setenze ** which led Toi'ncelli to make further in 
vestigations m dynamics •and hydrodynamics His 
results appeared in two books, De motu 
gtavuun naturabter descendentunn ^ and De 
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motu projpctorum which appeared in a volume 
of tracts Opera geometrica published in 1644 
It IS the second of these which contains his experi- 
ments on the flow of fluids from vessels through 
i sm lU orihce These experiments had been com- 
menced by Cistelli whoso erroneous result that 
the velocity of outflow was proportion d to the 
depth from the surface was corrected by Tom 
celli He showed thit the quantity of water flow- 
ing from i hole in the horizontal bottom of a vessel 
m cqu il times w is proportional to the senes of 
odd numbers if the quantity flowing out in the 
last unit of time was put equal to one A p irticle 
from the surf ice flows out with a velocity equal 
to that which it would have tcquirtd by falling 
from its original height over the opening There 
f :)re the outflowing velocity is proportional to the 
squire root of the height I rom this it followed 
that the figure of a jet issuing from i small hole 
in the side of i vessel is a paribola Among lorn 
iclh s discoveries is ilso the mechanical principle 
th It f two or more bodies are so connected that 
their motion will neither m ike their centre of 
grivit} rise lor fall they are in equilibrium 
The fimc of Torricelli rests however mainly 
n his discover} ul iir pressure He knew from 
(lalileo that water would not rise in a tube closed 
It the top more thin ^3 ft which was supposed 
to induatc thit Natures dislike to empty spate 
(horror acui) had a limit lorncelli thought that 
this w IS nonsense and that it would be interesting 
to experiment with a heavier fluid He anticipated 
that mercur} wo ild rise only to one- 4 htrtcenth of 
the height to which w iter would nse At his in 
stigition \i\iani made the experiment in 1643 and 
found that the column of mercury m a tube closed 
at one end and inverted in i vessel containing 
mercury s ink to ibout 30 in and remained there 
lorncelli found however by repeated measures 
that the height of the column of mercury was 
ilways chingmg ind he rightly inUrpret^ this 
as indicating changes in the pressure exerased 
by the iir on the open surf icc of the mercury In 
a letter to his friend Ricci of June n, 1644 
(vol in , p i8t>) he says that he his made these 
experiments not to produce a vacuum but cfiiefly 
to make m instrument for measuring changes in 
the density of the ur He explains thit we live 
at the bottom of an ocean of air the weight of 
which at the surface of the earth is about equal to 
one four hundredth of the Weight of an equal 
volume of water During the remaining three 
years of his life TorriceUi does not eeem to have 
pursued these researches further, and the new 
doctrine was not universally accepted tmtd t’aacal 
m 1648 had proved the connection of bacoosetne 
height with the betghi of the obaervar Above the 
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surface of the earth and Guericke soon after had 
proved by experiments the enormous power of the 
pressure of the air 

Not a few of the mathematical papers published 
in the first (double) \oIume have never been printed 
before 1 hey deal with conic sections spirals 
(lorncelli discovered the logarithmic spiral) 
maxima and mmim^ etc 1 hey make us feel that 
if a longer span of life h id been granted him he 
would have taken his place among those mathe 
maticians who paved the wiy for the advent of 
the differential calculus The quadrature if the 
C}cloid wis one of the subjects treated in the 
Opera geometrin It is well kno^\n that 
Robervsl chargtd lorncelli with having stolen h s 
results on this subject as well s I ermat s method 
of mixima and minima and that Pascal w\s weak 
enough to publish this accusation in 16^8 adding 
the assertion that rorncclli had ec nfessed the 
robbery This outrageous charge was soon if ter 
proved by Carlo Dati and V\ allis to be utterly 
groundless and it only showed that Roberval was 
not very particular as to the truth of any state 
men! he made There is no reason whatever to 
doubt that rorricelli found his /esults indepcn 
dently 

This new edition is in every way satisfactory 
but we could have wished that the pages of the 
originals had been given in the margin This is 
too often neglected by editors of a man s collected 
works and the omission makes it very difficult to 
look up quotations from the original ^itions 

J L L D 


PROBLEMS OF THh FRl IT C ROWER 
Science and Fruit Croumi^ Being an Account of 
the Residts obtained at the W ohum Expert 
mental Fruit Farm since its Foundation in 
1894 By the Duke of Bedford and Spencer 
Pickering Pp xxii+'^si (I on don Mi 

millan and Co I td 1919 ) Price lav 6d 
net 

T he ippeirance of this volume will be wcl 
cumed by all interested in scientific porno 
logy and the prictical fruitgrower should find 
It indispensable as a work of reference dealing 
with many of the problems with which in some 
form or other he is constantly faced In neither 
case will the content^ be unfamiliar since the 
investigations aft Woburn have been closely fol 
lowed throughout their course and the results 
have been published at intervals in a senes of 
reports Some of the latter however have been 
long out of pnnt and for this and other obvious 
reasons the pubhcation of a oonnected and com 
prehensivt account of the many-sided work con 
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ducted at Woburn since its foundation will be 
appreciated 

The preface quotes at length an article which 
appeared m Nature of September 19 1895 deal 
ing with the genesis of the station which was 
due entirely to the public spinted enterpnse of 
the Duke of Bedford who furnished the neces 
sary financial aid and of Mr Spencer Pickermg 
who has now for a quarter of k century devoted 
himself t th eluc d ition of some of the problems 
of the fruit grower and has 1 iboured single handed 
and under the additional handicap in recent 
years of ill he ilth Under these conditions the 
volume of achievement has been remarkable and 
although the authors recognise the limitation of 
aim necessitated by force of circumstances and 
plead for leniency of criticism they may be 
assured that notwithstanding the controversial 
character of much of their work and the storms 
of adverse opinion aroused from time to time the 
world of horticulture recognises the great debt 
which it owes to them both for the value of their 
researches and for the stimulus given to scientific 
investigation in horticulture m this country 

It 1$ impossible within the limits of a short 
review to include adequate notice of all the sub 
jects of horticultural importance considered m this 
volume Their range is extremely wide successive 
chapters dealing with investigations on soil pre 
paration for planting methods of planting 
pruning manures spring frost damage and its 
prevention the fruiting of trees in successive 
seasons the flowering of apple trees insecticides 
and fungicides insect and fungoid pests soil 
sterilisation the effect of grass on trees the toxic 
action of one crop on another the behaviour of 
plajnts in masses and floccul ition in soils Since 
however opportunity for individual treatment has 
already been provided on the occasions of the 
appearance of the sep irate reports previously re 
ferred to attention here may be confined to a few 
of the more general issues 

Except in the direction of chemistry the goat 
aimed at was the investigation of those cultural 
problems in which much work could be done with 
out the assistance of speaalists in the respective 
branches of science concerned since the station 
was not equipped for a more varied programme 
The field of work which it wai possible to cover 
within those limits was however remarkably 
wide as the list of subjects just enumerated indi- 
cates How far towards tbe solution of^such cul 
tural problems progress can be made under these 
conditions depends obviously on the nature of 
tbe individual problem but without in any way 
detracting from the value of tbCt Woburn work, 
Its main result has been to emphasise the need for 


January 29 1920] 


NATURE 


559 


the CO operation of the plant physiologist the soil 
chemist and physicist the entomologist and the 
mycologist with the expert pomologist in m 
vestig*itions of this chiricter The idtil fruit 
experiment station is the authors recognise m 
their preface must be equipped to meet that 
need 

The difficulties cxpericued in the measurement 
of results of experiments on fruit culture have 
l)een adequately recognised I he Woburn 
methods of measurement ippear on the whole 
satisfactory although in ctrt'iin rises to iveragc 
the combined results of \ irietics of dissimil ir 
character tends to obscure their signihc ince I x 
perience nt Woburn has ippan ntly but rarely 
dcmonstrited that selection of results by the m 
^estigfttor IS niccssirv but in this respect the 
authors have perh ips been particul irly furtun ite 
in escaping anom'ilous behaviour on the part of 
individual trees c'luscd by pest dam ge locil soil 
sanations or other accident tl circumstinces It 
IS interesting to note that their conclusions is to 
the minimum number of trees or plants which 
each plot under treatment should contain accord 
closely with those based on recent work in the 
L nited States 

The extent to which the results in the expert 
meats with fruit trees may have been affected by 
root stock variations cannot be estimated since 
the nature of the root stock and the prec lutions 
taken to ensure uniformity ire not generally speci 
hcally stated Recent investigations at i ist Mail 
mg and Long Ashton have demons tri ted such 
wide variations in the characters of both Parxdise 
and free stocks in the case of the ipple for 
example that it is clear thit uniformity of root 
stock must be secured if the results are to be 
beyond criticism 

The investigations on insecticides ind fungicides 
are of partuular interest to pi int pithologisls 
since even if few or none of Pickering s formula, 
for individuil spriy fluids cstiblish themselves in 
general use much light has been thrown upon 
the chcmic'al side of the subject especi dly in the 
case of Bordeaux and Burgundy mixtures The 
view adopted as to the method of fungicidal action 
of the copper compounds concerned m the 1 itter 
spray fluids has been the subject of considerable 
controversy and there are probably too many 
weak points in the evidence adduced and in the 
line of argument taken in the discussion to permit 
of Its general acceptance 

In a work of this description covering so wide 
a range of subjects, it is not surprising to find 
m few mu statements, suih, for example, as that 
the scale insect, A$p%d$oi»$ ostrBaeformts, occurs 
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only under glass m this country \gain the 
assertion that the greater part of the naphthalene 
in n iphthalc ne par iffin soft soap insecticides of 
the p iranaph type separates out on dilution does 
not hold in c ises where the r iphth ilene is first 
dissolved in the p iraflin They ire however but 
minor defects m i work distinguished for interest 
ind origin ihty ind sure to serve as a fruitful 
source of inspiration in many directions 

Ml i Al H\SI( AI RhSIARCH 
Ft cet /ingA of the in^toUltjn Society New 
senes \ol xix Containing the papers read 
before the Society during the fortieth session 
1918-19 Pp 111+311 (London Williams and 
Norgate 1919 ) IVicc 205 net 
/ r / Science and Philosophy Aristotelian 

Socu ty Supplementarv V olumc 1 1 The 

Papers re id at the Joint Session of the Ans- 
toteli in Society the British Psychological 
So lety and the Mind Association held at Bed 
ford College London July 11-14 19^9 Pp 

111 + 220 (Lrondon Williams and Norgate, 
1919 ) Price t2s 6d net 

T HL old idci of metaphysics that it marks 
a St ige of human intellectual activity when, 
dissatished with a primitive anthropomorphic pro 
jection of images which peopled the unseen 
world with gods and developed a theology, 
man formed for himself ibstract entities and 
quiddities and put these in the plait, of his gods — 
a stage of intellectual activity from which we 
have now passed to the iltar sane world of posi- 
tive Silence has long p ssid iway The well 
worn joke of the metaphysician looking for a black 
hat in a dark room no Unger raises a smile 
Metiphysiial rcscirch is coming into ever closer 
relations with scientific problems It is now seen 
to penetrate deeply into every problem of physics 
and biology as well is of psychology 1 he innual 
volume of the Proceedings of the Aristotelian 
Society and the supplementary volume entitled 
Problems of Science md Philosophy clearly 
indic itc this new orient lUon 
Ihe supplementary volume is of special interest 
from the point of view of science Ihe Aristotelian 
Society has organised for some years past an 
extra session in which representative leaders m 
the sciences are invited to join professed philo- 
sophers m discussing the fundamental problems 
of science The session was held this summer at 
Bedford College 1 ondon and attracted very wide 
interest This volume contains the published 
papers which were issued for the discussions 
They reach a high sUndard, and are hkdy to 
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influence the direction of scientifir speculation for 
some time to come 

In the first paper Mr Bertrind Russell has 
^iven a very lucid example of i^hit he has de 
scribed as scientihc method in philosoph} He 
submits pure exper ence to exhaustive seten 
tific analysis The outcome if wc follow and 
iccept the writer s ar^ment is surprising* and 
probably to most people disconcerting Like 
Hume he fills to discover anything in experience 
corresponding to the subject or anjth ng like an 
act of perceiving which might constitute i subject 
and he concludes therefore that the subject of 
experience is a logical conslruclion I he next 
article is of more distinctively scicntihe interest 
It IS a symposium on the subject of lime 
Space and Material II is discussed from 
several points of view scientific ind philosophic d 
b> Prof Whitehead Sir ()li\ er I odge Pr if 
J W Nicholson Dr Hcnr\ He id Mrs Adrian 
Stephen and Prof \\ ildon Carr I he lesnote 
IS Prof W hitehead s criticism of the concept of 

all Nature it an instant and his insistence that 
the ultimate datum of science is an event The 
continuity which sc lence must hvpost itise is not 
an ether of space but an ether r f events There 
are two other symposia of present interest one 
on the problem of indt\ iduality y,iih particular 
reference to the concept of the relation of the 
individual to God the other on the epistemological 
problem Is there knowledge b> cquunt 

ance ? 

The annual volume contains ten papers read 
during the past session of varied but without 
exception of high interest The presidential ad 
dress by Dr G ] Mexire on Some Judgments 
of Perception is an admirable piece of close 
reasoning in analysis of a simple judgment such 
as That is an inkstand Methc>do!ogical prob 
lems of various kinds are discussed in papers by 
Prof Laird Mr C D Broad Mr A E Heath 
and Prof J B Baillie Prof \\ ildon Carr ex 
pounds and defends the concept of windowless 
monads Mrs Duddington in a paper on Our 
Knowkdge of Other Minds develops an interest 
ing theory of the immediacy and directness of this 
knowledge Principal Jevons writes an apprecia 
tion of Tagore Mr A F Shand has an original 
study of deep psychological interest on Emotion 
and Value The last paper in the volume is by 
the Dean of St Paul s on Platonism and Im 
mortality It is a philosophical treatment of 
the most profound problem in social and political 
ethicsi one which moreover is of great scien 
tific interest — is there any reason to believe 
in human progress^ The Dean holds that 
there is not 
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MFDICAL AND SOCIAL WAR WORK IN 

£gyfi 

(1) The Australian Army Medical Corps m Egypt 
An Illustrated and Detailed Account of the 
Early Ofgam%ation and Work of the Australian 
Medical Units in Egypt %n I914*'I9X5 By 
Lt Col J W Barrett and It P L Deane 
Pp XIV + 25Q (London H K lewis and 
Co Ltd 1918) Price 125 6 d net 

(2) The H ar Work of the \ M C A in F^ypt 
By S r J \\ Barrett Pp xx-t-aia (I ondon 
H K Lewis and Co Ltd 1919 ) Price 

105 6d net 

(i) "^^Hh first book gives a detuled account of 
1 the eirly organisation and work of the 
Austrilan \rmy Medic il Corps in I"gypt Prior 
to the outbreak of wir the Corps was of meagre 
dmensons in spite f the fict that compulsory 
medical training had come into operation in Aus 
tral a in 1911 When war was declired the 

\ustralian Government decided to raise and equip 
i division 18 000 strong the medical establish 
ment of which consisted of regimental medical 
oftictrs and three field ambulances Later 
further divisions were raised and sent to the front 
It soon became clear that hnes of communication 
medical units were required and the first hos 
pitil units with a 520 bed hospital arrived in 
Lgypt in January 1915 and were housed at the 
Heliopolis P dace Hotel This iftcrwards ex 
panded into hospital and convalescent accommoda 
tion consisting of 10 600 beds and in the three days 
April '^o-May 2 191^ no fewer than i35'» cases 

were admitted from Gallipoli and were success 
fully dealt with — a suflicient tribute to the com 
pleteness of the orgamsation A general review 
is given of the sickness and morfahty among the 
Australians and of the steps taken to prevent 
epidemics A chapter is devoted to venereal 
diseases — described as being the greatest problem 
of camp life in Egypt — in which much sound 
advice is given for dealing with these scourges 
A further chapter deals with the work of the Red 
Cross in Egypt and in another suggestions are 
made with the view of increasing the efficiency of 
the Australian Army Medical Service Sir James 
Barrett and Lt Dewe have compiled a very read- 
able and useful narrative and the volume is illus- 
trated with many plates 

(2) This volume deals not with the general 
work of the Young Men’s Christian Association 
but with the speaal war woik so successfully 
undertaken by it in Egypt and Palestine A brief 
account is first given of the foundation and 
general pohey of the association and of its pre 
war work m Egypt Two moAths after war broke 
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out ao,oop Territorials reached Egypt and the 
Y M C A at once began its work nmong them 
At Heliopolis 5000 troops encamped in the 
desert, with nothing to do after the d'ly s routine 
ended, and within four days a marquee hid been 
obtained and writing acconntodation followed 
by a circulating library and canteen provided 
In addition postal facilities were arringed for 
three weeks until the (lovernment post office was 
established and some 1500-2000 letters were dealt 
with daily from 1915 onwirds soldiers clubs 
were established in all the princip il mihtarx 
centres of the Near Last Sir James Barrett 
bears eloquent testimony to the invalu-iblc work 
of the Y M C A In 1 concluding sentence he 
says The strength in my jud^^ment of this 
organis'ition lies it the fact that its mtmbtrs 
possess in ideal which finds expression in services 
to their fellows of the most pnctiril ch'tracter 
Whether we shall all agree with their 
ideals in the abstract or not is outside the ques 
tion for all can join in admiring and respecting 
their single minded efforts to better huminit\ 
Gen Allenb} who contributes a pref ice writes in 
a similar strain Vo one his more reason than 
I to be grateful to the Y M C A for its work in 
connection with the army Throughout the cam 
paign Its workers have followed closely the 
lighting line, and their labours ha\e done much 
to keep up the moral mental and physical cfhci 
cncy of my troops Broad minded 

Chnstianity, self regardless devotion to work a 
spirit of daring enterprise and sound business 
guidance have built up an organisation which has 
earned the gratitude of the Pmpirc 

^LlhNilFlC BIOGRAPin 

(1) Herschel By the Rev Hector Maepherson 
(Pioneers of Progress Men of Science Edited 
by Dr S Chapman ) Pp 78 (London 
S P C K New York The Macmillan Co 
19x9 ) Price 2s net 

(2) Lectures on Ten Brtitsh Phystctsls of the Nine 
ieenth Century By Alexander Macfarlanc 
(Mathematical Monographs No 20 ) Pp 144 
(New York John Wiley and Sons Inc Lon 
don Chapman and Hall, Ltd , 191Q ) Price 
75 6 d net 

(3) Joseph Dalton Hooker By Prof F O Bower 
(Pioneers of Progress Men of Science Edited 
by Dr S Chapman ) Pp 62 (London 
S P C K , New York The Macmillan Co 
1919 Price 95 net 

I N most directions we h^ve had to abandon our 
aspirations and sanguine prophecies of a 
reconstruction which should lead to a better woiid 
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and almost justify the horrors of wir But in one 
direction hope remains there has certainly been a 
growth m the popuhr appreciation of science 
However like most good things it has its dan 
gers It wis the apphcitions of science rather 
than science itself which stimulited popular 
interest during the wir We arc not yet sure 
that the better judgment of vilue is based on a 
better undcrsi'inding 'ind if it is not if science 
IS to be ippreci ited merely because it is useful in 
the irts of wnr and pc ice we sh ill soon be wish 
ing fcrvintly th it interest may once more be 
re pi iced bv upathv 

I he dinger is pirtly our own fault We com 
plain that the populace have neglected science but 
stit Ke has also nej^keled the popul ice we 
hue n )i offered the lutv yf jur best Popular 
s icnot has l>o ofUn corsisted of superheial lee 
lures with showy experiments or trishy scntimen 
tal sm about the romance of radium and the starry 
heavens We ou^ht not to be surprised if those to 
whom science is presented m so unscientific a 
guise ire mdifferent to its value and ignorant of 
It's meining 

In order to m ike the laity underst ind rightly 
wc must start from a common ground And there 
is i eommon ground the proper study of man 
kind IS man (ircat men of science are often great 
men is well by utilising the universal interest m 
gre It personalities we may lead the w ly to a true 
e mprehension of their work Science it is true 
h IS 1 strong impersonal element but it has also a 
stiong personal element it is on the latter that 
wi must found a comprehension of the former It 
is sign I fie mt thit an abstnse scientific problem 
h IS been noticed recently in the daily Press under 
such headlines as Newton t I instein The 
personal ekment of the matter wis the first to 
ippe il to the popular imagin it ion 

For these reasons the volumes before us would 
have been welcome even if they had represented 
an attempt rather than an achievement It would 
not have been surprising if first attempts at popu 
lar scientific biographies h id been partial failures , 
but here they are not Wc have left little space to 
speak m detail of Mr Maepherson s and Mr 
Macfarlane s books because all that there is to be 
said of them can be adequately conveyed in a 
single sentence They arc as good as they can 
be and a great deal better than wc should have 
imagined possiWe Mr Maepherson s Usk was 
perhaps as easy as that of a scientific biographer 
can be, for Sir William Herschd’s work la easy to 
understand and the facts of his life might have 
been taken from a romantic novel but evcrythuig 
looks easy when done by a master of the craft 
Mr Macfarlane*s book is even more remarkable, 
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he gives about fourteen pages (it was originally an 
hour's lecture) to each of his subjects, and in that 
short compass manages to bring before his audi 
ence the picture of a complete personality, clearly 
distinguished from all the rest, and an adequate 
idea of the nature of his sucntific work There 
are a few minor inaccuracies, but our only quarrel 
IS with the title, for of the ten (Mnxwell, Tait, 
Rankine, Kelvin, htokes, Airy, Adams, Whewell, 
Babbage, John Hcrschcl) not all can strictly be 
said to be physicists However, this is the fault of 
the editors, not of the author, for the book is post 
humous , and we would not willingly part with any 
of the ten , Bsbbage, the least physical, is perhaps 
the most interesting We ire glad that neither of 
tht authors is ash imed to tell again the old 
stories the >ounger generation must learn them 
somewhere, and they could not be better told But 
did Freddy Tait really drive that golf balP 
Concerning Prof Bower s ‘Hooker," little also 
need be said It is scholarly, as we should expect 
from Its author but, alas * it is not interesting 
Prof Bower has not, we think, managed to con 
vey to his readers why either Hooker or his work 
was great But some failures in an enterprise of 
this kind there must be , let us be thankful for the 
successes Everyone ought to read Mr Maepher- 
son's and Mr Macfarlane's books, and make all 
his acquaint inces do the same N R C 


OVR BOOKSHELF 

The ivtaiton Pocket book for 1919-20 A Com- 
pendtum of Modern Practice and a C oUeetton of 
Useful Notes, Formulae, Rules Tables, and 
Data Relating to Aeronautics By R Borlase 
Matthews Seventh edition, revised and en- 
larged Pp XXIV +5^6 (London Crosby 
Lockwood and Son, n d ) Price 125 bd net 
The impression received from a perusal of this 
book IS that the author s chief aim in life is the 
classification of data, and that the value of the 
dat i IS of secondary importante The elaborate 
arrangements which make the pocket-book suit- 
able fur cutting up to fit a number of standard 
loose leaf books or card index cabinets are \alu- 
able in proportion to the value of the information 
contained on its leaves Since many of the tables 
are inaccurate, it would appear that the author 
holds a different view 

The resistance of the wings of an aeroplane is 
stated to have an average value equal to it; per 
cent of the total for the aeroplane, whereas it is 
probably never less than 50 per cent , and certainly 
greater than 60 per cent in the case of modem 
aeroplanes at economical flying speeds In the 
case of engines, the variation of power with height 
IS represented in a table which is seriously wrong 
vfbtn the height exceeds 10,000 ft Even the tabu 
lated dharacteristics of a standard atmosphere do 
not agree wsth those used in Bntish aeronautics. 
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1 he weight per horse-power of engines to be used 
in preliminary design is given too high , the maxi- 
mum of 200 h p there quoted is insufficient to 
cover the needs of aviation in 1920 
One also wonders why some twenty pages are 
devoted to tables and formulce referring to flat 
plates, whilst four suffice for what the author 
describes as modern wings These instances of 
defective data suggest that the author would have 
been better employed in correcting his data than 
m developing i classification system It 1$ for- 
tunate that much of the data is taken solidly from 
the pub 1 tc<itions of such bodies as the Bntish 
1 ngineenng Standards Committee and the Royal 
Aeronautical Society, and it is as a very full index 
to these works that the pocket-book appears to 
find a justification for its existence 

A Manual of the 1 U ctro^Chemical Ireatment of 
Seeds By Dr Charles Mercier Pp viii+134 
(London University of London Press, Ltd , 
1919 ) Price 3t 6d net 

This book is essentially a personal statement, 
and the reviewer is under the serious disad- 
vantage that the distinguished author died soon 
after writing it, and can no longer make the 
rejoinder that a suitable critique would inevitably 
call forth It deals entirely with a proprietary 
process for the treatment of seeds before sowing 
The process consists in placing the seeds m a 
Hs solution of sodium or calaum 

chloride through which an electric current is pass- 
ing, then taking them out and drying them Five 
gallons of solution are needed per bushel of seed, 
and 8 watts of electricity per gallon The drying 
IS earned out by means of a blast of air h(at^ to 
100^ r The seed must then be sown as early as 
possible, as the effect lasts only a month 

Extraordinary increases in crop are claimed, 
and some astonishing photographs are reproduced 
in the book Very few actu^ figures of crop 
weights, however, ire available, and the luthor 
did not deal adequately with the awkward fact 
thit the method had not been a success at the 
experimental stations where treated seed supplied 
by the proprietors had been tested No useful 
purpose would however, be served by refernng 
further to such points as these, for Dr Mercier 
cannot reply 

The New Hazell Annual and ilmanack By Dr 
1 A Ingram Pp 873 (London Henry 
Frowde, Hcxlder and Stoughton, 1920) Pnee 
6< net 

On p 206 of this useful annual we find a list of 
the Nobel prizemen for physics, chemistry, medi 
cine, literature, and peace from 1901 onwards, 
together with a note on the Nobel foundation 
This is an example of the kind of information 
which we expect to find in " Hazell," but not in 
other general annuals, and we are rarely disap- 
pointed The sectiontion scientific and educational 
subjects are full of facts concisely presented, and 
the whole volume rightly claims a plm iu>on every 
reference bookshelf 
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LETTERS TO THE EDITOR 
[The Editor dots not hold himself rtsponstblt for 
opwons expressed by his correspondenU Neither 
con he undertahe to return or to correspond with 
the writers of rejected manuscripts intended for 
ihii or any other part of Nature No notice u 
taken of anonymous communications ] 

Tilt Dtiaotioii of Isghi dunng a Solar Bthpao 

It miy be worth while to give my endc'wour U 
obtain a rough value for the refrKtion elftct of the 
atmosphere during a total eclipse of the sun Ihe 
simplest case possible is when the sun is in th< zuiith 
I will assume that the air density of the normal 
atmosphere his been removed and ihit thtn is left 
the atmosphere which pioduccs Uw ibnornial effects 
in question This is not necessity but it makes Ih* 
calculation somewhat simpler 
If O be the pi ice on the earth s surf ice of maximum 
air density, the density r* of the residual atm split r 
there will be one seventieth of the density of the normal 
atmosphere if wc assumt th it it corrcsionds to i fill 
of 4® C in the atmoaphin when in <quiMl iium 1 il t 
O* in the direction opposite to that of the inction of 
the shadow and Oy the vertic il passing through the 
centrt of th< moons disc 1 his issumis thit the 
density is gnattst it the centre of the shadow whuh 
IS almost <<rtainly incorrect 1 will tile the density 
at any point of the residual itmospherc in the plane c f 
xy to be given by 

luy * 

where /8, Uthough it vines with umpeiaturc is 
assumed to be constant and i qu il to x a x to * dis 
tanccs being meisurcd m centimetres If we issume 
that the density of the atmosphere becomes normal at 
150 miles distance from O, k will be 417x10 “ 
With these values of Iht two const ints the ibove 
formula exprcbscs that the hori/ontd density f^radicnt 
IS uniform ind independent of height ind thit th 
atmosphere has its normal dinsitv at 1 disl mce of 
150 miles None of these stitemcnts is correct Ihc 
shadow cone m the earth s atmosphere icts like a down 
draught chimney or a kind of theimil iir compression 
pump, increasing the density in the central repon of 
the shadow ind diminishing it in surrounding r gions 
Thus K may have 1 very much greater value than that 
given above and ind^d the factor i kv m iv be 
quite incorrect m form 

However taking this formula for the density the 
index of refraction of the residual atmosphere at anv 
point IS 

where 000004 

The path of any ray in the plane of jcy might be 
got by solving the usual differential equation for this 
case, but 1 have not succeeded in getting a solution 
However the imount of the deviation can be obtained 
without knowing the actual path 
If f*be the angle which the tangent to a curve of 
equal refractive index makes with the axis of x we 
have 

It can easily be shown that the radius of curvature 
of the lines of equal density or refractive index In 
the neighbourhood of the axis of y is much greater 
than the radius of the earth Thus, as we have 
assumed the eartfi’s surface to be plane, we can 
assume these lines to be strti^t in the portion of 
the afimo^phete concerned On the axis of y 
tan f MOKiaa, and for an observer at O the refraction 
of tne li|^ coming from a star near the "dge of the 
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bun s disc will be the same as if he were looking 
through an itmosphere stratiffod in parallel planes, 
making in angle f with the horizon A riv coming 
from such a star will make an angle of f — 15^ with the 
normal to thet»e planes and the r friction will be 

(/i,-i)tan(^ 13) 

— o o(xy 04 X o 0277 
= 1108x10 • or 0023* 

If the riy come from a star the angular distincc of 
which from the sun s centre is 4^ the result is 
o(K)8z' which is i littk more thin one third of 

0 02}' But if ib 1 believt k h is been grcatlv under 
cstimitcd tho possible values of these ic fractions are 
much gre itot 

If the observer be not at th origin but at a dis 
tance along the positive direction of the x axis, the 
refriclion of the light from stars n the other side 
f the sun s disc will not be away from the sun s 
centre but tow rds it ind ull versa if he be on 
the other side of the oiigin But no difficulty of this 
kind occurb for refraction 111 planes perpendicular to 
Ot if the pobition of the obse^ivtr be on the x axis 
Pcrhips it is werth mentioning thit from the onlv 
ir ount of the cbscrvili ns I have seen it appe irs 
thit with th cxe plion cf one star ill the changes 
in right asctmsion wen of the sim sign where is the 
ihin(.,os in dochn ition wore 11 in the right direction 

I ought to me ntion in re ference to Sir Arthui 
Schusters letter (NyriRi- January 8 p 468) that 

1 ne\er thought of a rav that in its passage through 
the earth s itmosphen lav pirtU inside and partlv 
outside the umbra Vnd I thank him for correcting 
the slip that I mule in the ingular radius of the 
sun s disc In these days of rclatiMty an error of 
fifteen minutes either of arc or of time is perhaps, 

( XI usable Ai XXR Andi* rson 

Uni\ersitv College Galway Jinuiry 14 


» Tha WMa Water 

Il is possible thit some rtadiis of NAfURh. can en- 
lighten me on the eausi and nature of what the Arabs 
call The White Water Ihis phenomenon was wit 
nesstd by me on two oicisioiis at the entrance to 
the Persian Gulf in the vicin ty f the Quoin On 
both occasions the time was alKut 8 pm There was 
no moon on the first occasion but a moon on the 
N lond 

I first observed whit appeared to be i line of 
breakers aheid of th ship this was not possible be 
cause yve were in deep watei and the position of the 
ship w IS known As we approached it seemed that 
these supposed breakers weie a suet ssion of phos 
phorescent waves of a period of about sixty to the 
minute I he waves extended so far as could be seen 
for about two miles 

In addition to these waves there were also phos 
phorescent Cathenne wheels both right and left- 
nanded also phosphorescent light ippartntly coming 
to the surface md radiating out n all directions 

The phenomena lasted for about half an hour gradu 
ally fading iway apparently sinking There were 
strong atmospheric disturbances at the time Both 
nights weie clear and the sea was calm I could 
obtain no local information I may add in con 
elusion that 1 was not the only person who witnesaed 
this display A R Paurr 

Portsmouth January 13 


I HOPP that Capt Palmer’s letter will induce officers 
of the Indian Marine to investigate any cases of 
* White Water ** that come under their notice I am 
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sure that the director and sUfT of the Indian Museum 
at Calcutta where the collections of the IMS investi 
gator are deposited will give them every assistance 
and examine any specimens they msy obtain We 
want to know what arc the or^^anisms concerned in 
the production of the phosphorescence, and the physi 
cil conditions of the u lUr in which they i^ere living 
The organisms c^n be strained out c f the w'lter by 
i silken or muslin net — or the hose turned to run 
through 1 pKce of either cloth — and preserved in 
spirit or formic aldeh>de (i pirt in to of sex wiicr) 
ihey should be iicimpanud by exact information is 
to position state of we ithcr and moon and ttmptraturt 
of the water n simple of the ictual water in i green 
bror bottle would aK > he useful 

l?hosphor< seen t so diffused as to make the sta 
appear absolute! v wh te is in my experience rare In 
deed 1 hive seen White Water only on two occi 
stons the first halfway between Ce)lon ind Minikoi 
on a dirty night towards tht end of Mi> i8qq (hei\) 
weather from south west max mum ^ ff (t about 930 
pm dirk gin by ii pm) the second seen from 
Miniko lb ut fi\c wtfks later it the t mmcncc 
ment thi Great Monsoon (south west) time 
9“io pm A bottled simple of the wiler of the first 
showed only the simt orginisms is normillv produce 
sparks but a tow net sample i f the s cond w as so 
ricn in the eggs etc of the erganisms which inhabit 
the slopes (f Minikoi and in 1 reeding worms thit 
normally bore into its corals, thit I regarded it is 
peHiaps a st isonil breeding phtnomenon 

Waves of fire produced by myriids of sprir! s fiom 
minute waUrfkas (especially Ostracods) ind Protocol 
ire common in such trop cal seis but thty mereh 
mark the wind waves and irc not th^ s.imi is the 
wives described bv Capt Palmer which 1 think 
must be duo to in optica! effect Globe r 1 intern 
like effects produced by umbrella cr barrel shiped 
jellyfish 1 isscKiite with cilm weather They ire 
most noticcabk in the e irly part of the n ght and do 
not usually list for more than in h«ur or two \s 
patches up to a few hundred yards across occur and 
as the jellv fish arc sometimes so ibund ml th it the> 
can be collected in a bucket thrown verboard the sei 
might be described as White W iter but 1 am sure 
thit this lb not whit the fishermen of the Indian 
Ocein know by that name bish p ssing through 
w iter highU charged with phosphorescent orginisms 
frequently execute Catherint wheels etc but fish 
themselves are often phosphorescent from bacteria 
living upon their skin J Sianlfy Gardiner 

/ootogical I iboritory The Museums Cambri Ige 

Prapeialt for a Ptamago M 

Prof Duerdrn x letter in Naturf of Januarc i-, 
might by its phrasing lead to the supposition that 
a few persons only ire agitating for a novel Bill to 
prohibit the importation of plumage Fhfe tride has 
been keenly opposed bv all naturalists not only m 
Great Britain but also in the United States Canada 
Australia and nearly every country m Europe for 
maiw years The arguments now u^ were all urged 
by m trade when the Government Bill of 1914 passed 
its second reading in the House of C ommons 
We are told that the introduction of another Bill 
will be viewed widi alirm in South Afnca * although 
the ostrich feather trade is a British Colonial industry 
earned on under totally different conditions from those 
of the trade in wild birds* (or fancy ) plumage In 
December 1913 the hon serreta^ of the Ostrich 
Fanners Associabon of South Amca, repr es e n ting 
1700 farmers, wrote to the Royal Society for 
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the Protection of Birds os follows — My asso- 
i lation has from time to time taken the feeling 
of itb members on the subject matter of the Bill 
about to be introduced by Mr Hobhouse, and 
they have expressed their entire sympathy with, 
and approval of the Bill llie attitude taken up 
bv the festhcr dtalerb m London is inexplicable to 
n\\ ibsociAtion and \ou have my assurance that they 
ha\c not the least support from a single ostrich 
famlir in South Africi 

With regird to the serious slump said to have 
resulted from the Anti Plumage Bill of 1914 it may 
readiH be supposed that all such luxuries as feathers 
would suffer a slump during the war but as a matter 
of f i t one of tie (huf London brokers reported in 
iqi^ th it in spite of many dtfficulbes a large quan 
ttt^ of go<ds has been dealt with and that there 
had b<en a sudden improved demand from America 
Th s Icmand fellow ed the passing of the tariff clause 
prohibiting the importation into the I niUd States of 
ill fan \ feathers 

Prof Duerden himself reasons that decrease in 
fincv feathers wculd improve trade in ostnch 
feathirs when he argues that the aesthetic tastes we 
ha\e inhentei from our barbarnn ancestors demind 
thit we should decorate ourselves with feathers of 
Bome sort 

The arj^ument that we must encourige a French 
indu8tr\ IS ils > well worn It is true that the traders 
in Pans cric I out in 1914 th it the Hobhouse Bill was 
designed to pr tit the ostrich feather industry of the 
( ipe at the expense of Parisian fe ither dressers but 
the Soneti^ d \c hmitition de Prance replied The 
interests of workpeople will mt le affected It 

IS on1\ a \ r\ sm 11 bitch of speculators that can 
hace to suffer Ihcy are very rich 
Prof Duerden his j,rave doubts whether the 
ruthless destruction of birds for trade can best be 
)re\ented b\ discouraging or prohibiting that trade 
It is open to him to suggest a better wav The pro 
osittnn that birds of paradise lyre birds egrets 
crons trogens orioles terns kingfishers and all 
the rest f the feather traders victims from albatrosa 
to humming bird might be farmed after the 
m inner of the flightless ostnch and plucked or killed 
for the market in conformity with the highest 
humane demands may be of interest to avicul 
tunsts it has no practical bearing on the question of 
to-da\ What science and humanity alike demand is 
mmtdiatc action to save the birds of the world from 
the ruthless md stupendous slaughter on which the 
trade now lives I Gardiner 

Stcretart Roval Society for the Protection 
of Birds 

23 Queen \nnc s Gate S W i January 20 


The buggestion made by Prof Duerden (Nature, 
Januar> 15) for special brewing of birds as an alterna- 
tive to prohibiting imports of their plumage is un 
accratable to us for several reasons but of these I 
need now only mention one since this one apgears to 
us conclusive We hold that it would he impossible 
for the Customs to differentiate between tha feathers 
of those birds which had been fanned * and of those 
which had fallen victims to the ruthless plume-hunter 
Prof Duerden is perhaps unaware that a sdunne 
similar to that which he adumbrates was advanced in 
1014 by the Committee for the Fcofiomic Preservation 
of Birds and was considered by the Government of 
the day to be unworkaMs 

The idea of our desired Bill being dangerous to the 
ostnch farming industiy has surprised us previous 
Plumage Bills having been warmly supported by tha 
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leading farmers of South Africa. May not the glut in 
oatrlch feathers to which Prof. Duerden refers have 
been caused by ** fashion showing a sudden prefer- 
ence for those other plumes of which the sale might 
soon have been prohibited by law? 

Naturally^ the French plumasserte Is hostile to us. 
That, we think. Is more than counterbalanced b\ the 
sympathy of distinguished and disinterested French* 
men like M. Haranc^urt, curator of the Musde de 
Quny, and of various French and Italian societies for 
the preservation and protection of birds and animals. 

Willoughby Dbwar, 

Hon. Sec. Plumage BUI Group. 

8 Kenilworth Court, Putney, S.W.15, 

January 25 


The Sepantloii of Isotopos. 

In view of recent work by Ashton, the practir.il 
aspect of this problem again bee omes important. 
Considerable weight must bo given to the conception 
of Lindemann and .Ashton {fntL Mag,, Mav, 1919) 
that isotopes are caj-abte of chtmiral ns well as 
of physical separation. 

As It is extremely improbable that I shall be able to 
return to practical work in radio-chemistry in the near 
future, I wish to put on record what seems to be i\ 
further very exact method of testing the ihemical 
serarabilitv of isotopes. 

If an ester— for example, elh\l acetate — is heabd 
with a base — for example, a solution of barium 
hydroxide — the ester will be saponified and the barium 
salt precipitated. The reaction is, of course, a fairlv 
slow one, and the precipitated salt can be filtered off 
from time to time. 

The fraction of ester saponified in anv given time is 
proportional to the concentration of hvdroxvl ion If, 
therefore, in place of pure barvta a solution of barium 
hydroxide containing a small quantity of radium 
hvdrate with one of its isotop<», say mesolhorium-i, is 
used, we shall get a precipitate containing barium 
radium and mesothorium-i. The quantities of these 
two elements precipitated are capable of exact 
measurement, and will depend on the strei^h of their 
bases. The results obtained will thus be independent 
of any phenomenon such as solution, which is neither 
a clearfv defined physical property nor yet solelv a 
chemical one, but will be dependent on a purely 
chemical phenomenon, namelv, the strength of the 
base and its consequent relative power to break up 
a molecule of the ester. If, therefore, the ratio of 
radium to mesothorlum-i in the first preripiiatecl 
fraction is compared with the same ratio in a later 
fraction, a comparison will have been obtained of 
their reactive powers Aijixandfr Fifck. 

26 Manor House Road. Jesmond, 
Newcastlwipon-Tyno. 

A HoHwn SariM In the Ixtreme Ultra-VMet. 

1 riAR 1 cannot ngree with the arrangement of 
spectral lines proposed bv Dr Hicks (Naturf, 
December 18, 1919) The evidence shows that the 
lines he has select^ do not nil belong to the same 
element. I tried to make this clear in mv article 
which he quotes (Asirophytical Journal, vol. xlfii , 
pp. loo-i). 

Mv note of November 20 was intended to direct 
attention to the fact that while the lines 1216. 1026, 
and 972 are probably doe ta* hydrogen, and form a 
Bertes predicted by Ritr. the llqea 1640 and 1314 are 
hctool&^ous, and 'are due to helium; to86 and 992 
I gscribe to an Impurity. 
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It seems to me that the proposal of Dr. Hicks 
illustrates the danger of selecting spectral lines frexn 
ft table without due regard to theii phtsicnl charac- 
teristics. ThfODORC liYMAN. 

Harvard University, January 10 


Mirage Kffoots. 

A Noiicb appe.trcd in Nafurji, of January 1 (p. 458) 
of a communication to the Ro>ul Society of Edinburgh 
bv Mr, G. F*. Quiltci respecting mirage in the form 
of “pools of water” as seen in the street at Ingate- 
stone 

It is highly probable that a similar phenomenon 
occurs here at Hastings, Sometimes on hot, sunny 
days, if One walks along the promenade, the ground 
».ome distance ahead appears to be dark and polish^, 
as if wet; and vehtcles .ind pedestrians (particularly 
if the latter have white di esses) are leflectcd in the 
'.urface On close approach the appearance vanished. 

Tl^ phenornenon has been seen elsewhere in this 
locality, especially on the asphalt at the top of Wel- 
lington Road In this case*, when it has vanished. It 
mav be revived bv stooping It seems as if elcvanon 
of the evedevei affects visibility. 

It has been observed b\ Mr W Ruskin Butter- 
field, the borough meteorologist and curator of tho 
museum at Hastings, as well as bv the writer of thi» 
note ^ CicFLY M. Botiey 

^ro Wellington Road, Hastings, January 24. 


Brhiili lroif-«rM. 

In .1 n'vicw in Nature foi Januaiv 1 (p 429) Prof- 
Louis appears^ to take exception to Sir Aubrey 
Strahan’s division into “three classes, namely, those 
priwiiKts, mnstiv hsematltcs, which cKCUr gs 'replace- 
ments, in lodes, etc . ” It would be well to 
remember that true lodes or veins of iron-ore do occur 
in Cumberland, ns .it Knockmurton Mine (disused), 
where gash-veins of haematite occur in the Sklddaw 
Slati , and in Kskdale, where veins occur in granite, 
the most important being at Nab Gil! Mine. It 
ippe.Ms to me that the word “lodes “ in the descrip- 
tion has no connection wdth “replacements,” but !• 
used to cover such deposits as 1 have mentioned 

D. A. K. Evans. 

High House, St Bees, Cumherland, 
lamian» 3 


It is perfectly well known that true lodes of haema- 
tite occur in various plnces, those in the Skiddaw 
slatesi refcrn*d to bv Mr. Evans being typical examples; 
and^ so far T am In entire agreement with him. My 
criticism takes no exception at all to Sir Aubrey 
Strahan’s classification, but is directed only to the 
possibility that some readers of his preface might 
assume from it that he regards ** lodes ” and “ replace- 
ments ” as equivalent terms, Hfnry Lonis, 


DtoplMMiant of Spootral Lfam. 

In view of the discussion in Nature and eltewhero 
on this subject, the following extract from a recent 
letter of Prof. Einstein may be of Interest : 

“Zwei junge Phvsikcr in 'Bonn haben nun die Rot. 
Verschlebung der Spektral-Llnien bcl der Sonne so 
gut wte sicher naengewfesen und die Griinde deo 
bisherigen Misslingens aufgeklftrt.” 

T have heard no details, but doubtless an account 
of this w’ork will be available before long. 

Robert W. Lawson. 

The Phvsics I^boratorv, The University, 

Sheffield, January 2^. 
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ORlHOCi MTIC Ll 01 VI ION IN 
not ON s » 

T he thrc-* volumes before us by one of the 
leading American naturalMs of his time 
form one of the most important landmirks in 
evolutionary study since Mendel B iteson ind de 
Vries or in some rcspi^cts even sime Darwin 1 or 
Whitman built brondl) md iac believe in large 
measure securely upon the found itions D irwin 
laid His study involved the breeding of wild 
species of pigeons from ill parts of the world i 
work which was carried on for eighteen years 
until interrupted bj his dt ith in 1910 Sr me of 
the unfinished breeding experiments were ton 
tinued hve \tirs longer h\ one of his editors 
Dr O Riddle who his prepared the work for the 
press Parts of the results ire mcomplett but it is 
doubtful if further work would h ive illered the 
authors ronelusu ns ind views in mv import int 
respect These volumes m ikc available the greater 
part of Whitman s unpublished rese irehes c n 
pigeons together with vinous iddrtsscs cn the 
general problems of heredity and evolution Some 
of the latter had previous!) been published but 
find here i useful setting in i )nneetion with the 
mass of f lets on whieh they arc bised 
As Dr Riddle aptl> remarks the dominant 
feature of Prof Whit mins prolonged stud) of 
inheritance and e\ ilution lies m its intensive ind 
diversified attack upon the nature of i specific 
character Smet limirs ibortive efforts to 

prove orthogenesis in lizirds md butterflies on 
the bisis of icquired (hiricters the subject his 
received little attention except from pilofonto 
legists The present work may therefore be con 
sidered to represent the first import int expen 
mental contribution favouring orthogenesis as an 
evolution irv factor As such it is certain to 
arouse wide discussion in biological (ireles \ 
few of the salient points in this work m ly be 
considered 

(i) I rom I bio id survey ef the colour pUterns 
in wild pigeon^* throughout the world Whitman 
concluded that they represent different stages in 
reduction from in origin il chequered piltern to 
a senes of bars on the wing four three two and 
finally one bir This reduction proceeds from 
before biekw irds until ultim itcly ill trices if the 
last bar ire removed and the wing remains i 
tabula raui as in the white winged pigeon \I !o 
pelta lauoptera (I ig 1) This series worked out 
in surprising detail from the stud) of every in 
dividuil feather is found to be trace ible inde 
pendentiv in all the different f imilies of pigeons 


> OrthogvMt c Evolttt on n Pitta « Potthnmow Work* of Prol 
Charlti Ot « Whitatn VI ^ ltd by Oaesr R ddlt Pab c»t on 
No asr Pp x-f 1944-18 plain (Waahogtoa Carnt^ Im intioa of 
Wa*b ngton 19x9 ) 

lahtr umea Ftv I ty and tbt Doioiaatict of Sax a I Color in Hybr da 
of SpaUn tf Piftona Poathuanua W rka of Prof Charlaa Odi 
WOkttauii Vot Fd ltd by Oirar R Mh PnU cat on No uy 
Pp x4H4-f39pUtH (Waarngtoa Car tafia tnal lut on of Waah ngtoa 






Bahaa or of P aaoM 


OMarRiddla PaUlcatioa No. 157 

InatllatKm efWa«h nalon 1919) 
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Pottlnnioiia Worln of Prof Charlaa Otw 
' HaraayA Carr W tb a Prafbea Iff 
Pp X 4 6 (WaUi ngt o Caroafla 


Whitana. __Vol Ji . by Prof Haraay A Carr W tb a Pra^ hf 


and therefore to represent an orthogenetic ten 
dency in the whole group The chequered pattern 
is believed to be prunitive not only for pigeons, 
but ais> for the whole avian phylum 



f o I MfU^U Tbe fisatbarb at Iowa 

edga of w nf art wh ta but tbara art no cheque i 
n tbe adult 


ihe rock pigeon Columba hvia (1 ig 2 a), 
from which Darwin showed that ill domestic 
varieties of pigeons arc probably desexnded, 
has two bl lek bars on its wing<$ But birds 
with chequered wings (tig 2 b) ilso occur, 



!■ 10 ■ —im) Two barrad rock pigeon C«Ar aJw / v a 
ftom tba cavaa of Onnarty Scoriaod loot 
ehoqurrad ir Id rock p gton C mm ue 

^locally 

and have been looked upon as a sqwate 
species Darwin from his studs chiefly of 
domestic varieties believed that the chequered 
type was more advapeed than the two 
barred thus reading the series in the opposite 
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direction Whitmans mobt co^nt cxidence is 
derived from i knowledge of the juvenal plumage 
in many wild species and naturalists can setreely 
f ill to agree u ith his interpret ition on this point 
for he shows that many species which have more 
or less completely lost their ( hequers or b irs in 
the adult plumage pass through i stage in which 
these markings ippear 

(2) This brings out another aspect of Whit 
man s work his strong support of the recipitula 
tion theory In his own words ill development 
IS essentiallv a rcpeiting or rtcapitul itmg 
process This is the centnl fact of heredity ind 
the doctrine of descent 1 Isewherc ht refers to 
heredity as nature s siUnt rehearsal of pvst 
history In this conncttion he pointed out that 
the formula ontogeny rei. ipitulates phytogeny 
places the emphasis m the wrong pi ice since 
phylogeny cm be nothing more thm thi lineal 
sequences of ontogeny regarded Irom the historic U 
point of view while rec ipitulation is simply repro 
ductive repetition The orthogenetic pn ccss is 
considered to be the primary ind fundament il cnc 
which bridges the incipient st iges oi chiritters 
until n ttural selection can get i foothold ind 
mav even sweep onwards ind tompleteU 



I C 3 u ng of r#/ mis mf m e« ed C m 11 
bf « II e c mplv e 


erase \ piticrn which nelecti m would h \e 
ret lined 

That something other thm selection is it work 
on these patterns is indic ited ilso in such spitics 
IS the t urope m stock do\< ( < luml t a r av 
(I ig In this species the rediictun i f the birs 
has proceeded farther than in tht rod pigeon 
but the spots omposing some of thi partul birs 
are completeU conceded by overhing fc thers 

The same process is studied in great dttul in 
the crested pigeons of Australi i the ph>logtnv 
being interpreted as always adviming in one 
predetermined direction like i tidal flow guided 
along a prepared channel and flowing to v trying 
distances iccording to the initid momentum 

(3) Perfect continuity in development and \ iria 
tion IS another feature which Whitman is at great 
pains to demonstrate By plucking feathers at 
intervals from the juvenal plum ige he showed 
thit underlying, the ipparent discontinuity in 
pattern between one moult and the next there was 
complete continuity of the underlying physiological 
processes The exact nature of this physiological 
developmental continuity 19 a nice problem on 
which we have very little light at the present i 
time ^ But the autlwr carries his conception of 
continuity much farther In his many crossing 
NO 2622 VOL IO4I 


experiments he f )und usu illy i blending result, 
with 1 fluid condition ind no halting places from 
charicter to character Granting that this may 
be gencr illy true of species crosses in pigeons, 
yet the luthor himself describes cases of sex 
linked inheritance and other phtnometu which 
indicite some hxed bound iry line between certain 
char icters W c therefore feel ih it 1 universal 
philosophy of continuity is misleading because 
untrue ihe enormous Mendehin literature is not 
based entirely up>n superhcnl or hasty observi 
tion although such cases no d)ubt cx.cur The 
author would have been on sifer ground had he 
rec:)gnised with (niton th ii both continuity and 
discontinuity exist m Nature ind both are equally 
worthv of an expl imtion We m ly perhaps lcx>k 
forward to a h irmonis ition of these two opposing 
principles on the bisis of cell structure 

(4) Several abcrrint birds arising in these cx 
perimcnts are described s mutations 1 or 
cximplo 1 Zen iid i (1 ig 4 a) produced a mutant 
in which the jiivcnil plumage (1 ig 4 hi w is mote 
primitive than in the type but the adult plumage 



) 

r a 4 <«il Zfn* 0 fk « juve a p Ihs 

Igha alclgeof sfac Hpn veba Dbl 

{0 Mu an J cnal | gr how k a om a ax c on of faa 

1 ic ap da« 1 o on pa f haroc e a 

C 0 

w IS norm d I his c indition was tr insmitlcd 
through live gencr itif ns m i gcncri cross It 
rec ills a tvpt of vellow stcdl ng (Kcurring in 
mii7e which if carefully nurtured finally 
grows up into 1 green pi mt Similarly a 
Japanese turtle dove (I ig produced three 
pirtial albinos in her old ige In this else theie 
was also inbreeding The orthogenetic interpreta 
tion issumes that the colour p ittern is being pro 
grcssivciy reduced and that ilbmism is the final 
condition to whuh the whole group of pigeons is 
tending Ihis being the cise we mav expect the 
reduction senes to be hastened in a weakened 
germ so that 1 long step in this direction might 
be anticipated Here it would seem possible to 
find a basis for idjusting the conception of muta 
tion with that of orthogenesis even in pigeons 
(^) The conception of germinal weakness or 
I strength is one on which W hitm in lays great 
stress and it is supported by much experimental 
evidence Differences tn strength * or develop* 
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xncmtal pow^r are bhown not only in hybrids, but 
also in pure species. By removing their eggs when 
laid, the birds can be overworked in reproductive 
activity, with a corresponding decrease in energy 
of the offspring. The result is more females and 
a shorter term of life. Even in normal reproduc- 
tion there is found to be a gradual diminution in 
developmental power of the germs throughout the 
season. 

This idea of relative and \ arying germinal weak- 
ness and strength runs through all the work, and 
will be found difficult to controvert. It is prob- 
ably but the beginning of u theory of evolution 
founded primarily, not on morphological, but on 
energy conceptions. 

(6) Another important relationship which was 
studied in great detail is that between fertility and 
sex. The problems involved arc too many-sided 
to discuss here. It was found, for example, that 
while in crosses between closely related species 
the sexes appear in equal numbers, in inter- 



Fig 5 — The JapaneM! turtledove, 

f^fieved to reprr^nt the piimitivt! 
tolour pattern in |UKctmis fron which the 
ihaqucr* ol i. /tVM wetr developed by the 
diMppcaraoc* of puement along khaft of feather 

family crosses only or chiefly males arc produced. 
In wide crosses the development may only begin, 
or it may stop at any stage between hatching and 
maturity, resulting m short-lived birds. AH these 
and many other results are interpreted in terms of 
developmental energy, the difference between the 
sexes being regarded as essentially a difference 
in metabolic level. This view is in accord with 
the classical theory of sex of Geddes and Thom- 
son Some means must be found of harmonising 
it with the chromosome theory. 

(7) The stud}' of voice, instincts, and behaviour 
in pigeons has added much to the value of the 
whole work. Whitman’s intimate knowledge of 
pigeons from this side frequently furnishes cor- 
roborative evidence of relationships. It also 
made possible his singular success in crossing 
many species which had never been crossed before. 
The differences in the instincts of the reproductive 
cyclo are often surprisingly marked and definite 
in different species. In a discussion ol instinct in 
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relation to intelligence, the author's view is that 
as instincts become more complex and plastic 
the possibility of choice finally enters, so^ that 
without any added brain structure the organism is 
encouraged or constrained by circumstances to 
learn to Use its privilege of choice. 

These notable volumes, two of which are 
sumptuously illustrated with coloured plates by 
Japanese artists, will doubtless arouse much dis- 
cussion. It is to be regretted that an index hag 
not been added, to make their contents more 
readily available R. R. G. 

THE NTi ROUEN PROBLEM.^ 

11 . 

B efore the war the United Kingdom produced 
and exported large quantities of ammonia 
nitrogen, upwards of 70 per cent, of the home 
production being, in fact, exported. Indeed, the 
British export trade in ammonium sulphate wras 
larger than that of any other Cfjuntry, On the 
other hand, she was entirely dependent upon the 
Chile product for her nitric nitrogen. Agriculture 
accounted for the major portion of the home con- 
sumption of fixed nitrogen, but this only repre- 
sented 23 5 per cent, of the total home production 
and importation. Indeed, in proportion to the 
total area under cultivation, the United. Kingdom 
uses less artificial nitrogenous fertilisers than any 
other progressive agricultural country. 

The w’ar has had a serious effect upon the home 
industry. Whereas the estimated output of by- 
product ammonia in America and of by-product 
and synthetic ammonia in Germany in 1917 was 
more than double what it was in 1913, with us it 
declined in IQ14 and 1915, slightly recovered in 
igifi, and in 1917 showed only an increase of 
0 per cent, over the amount in 1913. Our export 
trade in ammonium sulphate practically ceased in 
1917. Countries which formerly imported our 
sulphate of ammonia are now making their own 
by-product ammonia. This result is due to the 
action of the Government in controlling the export 
and price. As is well known, there has been a 
remarkable development in agriculture in this 
country during the last four \ears, and the home 
demand for nitrogenoits fertilisers has been in 
excess of the supply. T^cre can be no doubt that 
both the industrial and the ^ricultural demand for 
nitrogen products will continue to increase. The 
Committee estimates that on the assumption that 
the present scale of food production is at least main- 
tained, the demand in the near future will prob- 
ably represent a quadrupling of the average pre- 
war requirements Our export trade in ammonia 
fertilisers will have in future to reckon tS a still 
greater extent with synthetic products. It can 
only successfully compete by this country itsdf 
manufacturing ' such product. No <4oubt 
economies and improvements in existing by-pro- 
duct processes are conceivable and possible, but 

1 Minium of M juiltlMii of Wv) Mwjrtent Invtmloni tk pS rti— at 
WtlipM ProrfMtiromfiihMMi. final IUp«lt./ Pjl ♦1+lW- ^ 

H.M. SiMioDvryOAc*, 1919.) Cmd. 49t. Prtc«4c,net. Coirtimd flwM 
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it lb unlikely that low temperature carbonisation 
will have any considerable influence on the main 
result) and attempts to utilise peat and sewage 
afford no certain promise of success Although 
our existing processes have admittedly shown 
themselves to be a nationil asset of the greatest 
value in tunes of war they need to be supple 
mented) in a tune of nitional emergency by 
methods which will render this country indepen 
dent of external supplies of nitrites 
The cost of power is of course \ vitil factor 
in connection with the est'iblishment of ^ny syn 
thetic process of nitrogen fixation and to this 
question the Committee necesbanly devoted great 
attention nnd with specnl regard to the conditions 
of the United Kingdom It has considered such 
water power schemes as appeared practicable ind 
the cost of obtaining electrical energy from coal 
The comparison is complicated by the many com 
plex f ictors involved and esptt i illv by the iincer 
tainty concerning the future cost of co tl and 
labour At the same time it offet s in estim ite 
of the cost of a particular water power scheme 
which It has investigated but of which it 
gives no details and it is of opinion that fur 
a power of more than ^8 ooo continuous kilo 
w itts the running cost under post w ir conditions 
would be per full kilowatt v^u inclusive of 

capitil ch irges The onh possible chmcc 
obtaining electrical energy from coil it a cost 
which would compare with this w nild b< bv direct 
firing at a power station oper iti ig on i very lir^^e 
scale This with coal at lor per ton and an 
annual load factor of 97 s cent works out 
at about 4 per kilowatt vear of 8*)4o hours 
After careful consideration of the main features 
of the vauous nitrogen fixation processes and of 
the ammonia oxidation process in the light of 
British conditions and requirements the Com 
mittee concludes that (a) tiic *rc process in spite 
of certain dis idvantages viz its I irge pc w er re 
quirements its low electro chemical efficiency ind 
the costly character of its chemical plant would 
compete with the retort process of obtaining nitric 
icid so long as the cost of electric tl cnerg> w is 
below 9I per kilowatt vear (b) The calcium 
cyananiide process affords a cheaper marketable 
form of combined nitrogen so long is electrical 
encrg\ is below per kilowatt year than anv 
other established fixation process md gives i 
solid mtro^nous fertiliser as a pr mar> product 
The manufacture may be combined with th it of 
calciim carbide and crude cyanides md as the 
raw materials are cheap and abundant in this 
country there is good ground for assuming that 
It would be successful with us in spite of the rela 
tively high cost of electneal energy The Com 
mittee is of opinion that a steam power station 
of 30,000 kw maxunum load is the minimum size 
that would be justifiable under British conditions 
(c) The Hohsr process with pure hydrogen at 
as 6d per xooo cu ft is capable of produang 
ammdtiia at a coat below that of any ammonia 
procefH as yet established The Committee, of 
course, had no opportunity of inquinng into the 
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Claude process the di tills of which have only 
recently become known Both these processes are 
the most promising of all the synthetic methods 
of making ammonia and ammonium sulphate It 
is too soon to express any definite opinion as to 
their relative merits as commercial processes, but 
it IS certain that both of them have a great future 

The ammonia oxtdaUon process for making 
nitric acid although probably not in its final form 
can even now furnish concentrated acid at a lower 
cost than the retort process from Chile mtrate, 
and ammmia oxidation ronverters are well 
adapted for use in the chamber process of making 
oil of vitriol It IS not unlikely that such con- 
verters will soon supersede the wasteful system 
of nitre pots 

It should be stated howtver that the list word 
has not been said in favour of existing by product 
processes It is pointed out th it improvements 
in the metallurgical coke industn such as the 
more rapid replacement of beehive ovens by re 
covery ovens and improvements in the existing 
practice in gasworks both large and small 
would do much to augment the yield and recovery 
of bv piodutl immonia md the Committee was 
iinanimouslv of opinion that cncrgitic measures 
should be tiken to ensure that industries making 
such a large annu il demand upon our coal re 
scrvi s should be made to utilise them to the 
maximum idvtnt g( and it indicates in outline 
what these measures should be The wiste thit 
has hithertc taken place in the potentiality of coal 
as regards both its energy and its products, is a 
n itional scandal that ought no longer to be 
tolerated Its continuance would be the strongest 
argument that the advocates of nation \lisation 
could adduce 

Considerations of spaic prevent any attempt 
to deal with many other points which have en 
g igod the attention of the Committee and arc 
set out in dctiil m its voluminous report such 
as the question of the nitrogen problem as it 
iffccts other parts of the Fmpire The Dominions 
be>ond the seas are rich in latent resources in 
coal and other raw materials and some of them 
possess exception U waterpower facilities acces 
siblc to the seaboard md capable of easy develop 
ment Nor have we been able to devote much 
spite to the question as it affects national defence 
It must be evident however from past experi 
cncc that notwithstanding our maritime 
supremacy the military situation has been as the 
Committee states fundamental!) changed We 
must no longer be dependent upon Chile nitrate 
for the manufacture of explosives We agree 
with the Committee that a wise policy in regard 
to defence can well go hand tn hand with a sound 
economic policy 

The Committee* recommends that — 

X The calcium cyanamide process should be 
established in Great Britain without dday, either 
by private enterpnse (supported, if neoeaaary, by 
the Government) or as a public work, and that 
the scale of manufacture shcmld be suffkaent to 
produce 60000 tons of cyanamide per annum 
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equivalent to about one-eighth of the present home 
production of ammonium sulphate, the necessary 
water-power being obtained in Scotland, or from 
a large steam-power station. 

2. That the synthetic ammonia (Haber) process 
should be established forthwith on a commercial 
unit scale and extended us rapidly as possible, as 
a post-war measure up to a minimum manufactur- 
ing scale of 10,000 tons of ammonia (equivalent to 

40.000 tons of ammonium sulphate) per annum , 
and It suggests that the factory at Billingham- 
on-Tecs, which the Government, in 1918, decided 
lo erect, mainly for the manufacture of ammonium 
nitrate, might be utilised for the purpose. 

3. That an ammonia oxidation plant should be 
established in conjunction with the synthetic 
ammonia factory on a scale sullicient to produce 

10.000 tons of 95 per cent, nitric acid, or its 
equi\alent in nitrates, and that the plant should 
bt* designed to utilise cither synthetic or by- 
product .immonia 

4. That steps should be taken with the view of 
conserving and increasing the output of combined 
nitrogen from existing by-produtt ammonia indus- 
tries, of securing the better utilisation of the 
national resources in coal, and of reducing the con- 
sumption of raw coal as fuel (The various steps 
wh'ch it IS suggested should be taken to secure 
these ends arc set forth.] 

5 The Committee further recommends that 
certain nitrogen fixation proc'esses e.g. the 
Hausser process, tertam cyanide processes, and 
sulphate recovery processes — should be svstematic- 
all) investigated on a small works scale. It 
understands that the question of low -temperature 
carbonisation of coal is being investigatetl by the 
Fuel Research Hoard. It suggests that the 
researches on the nitrogen problem initiated 
during the war should be continued under the 
auspices of the (Jovernment for the general 
benefit of the country, and that the results of the 
researches carried on up to the present shouW 
be edited, and published at the earliest possible 
moment, subject to such reservations as may be 
considered necessary by the Government, members 
of the Rcseanh Staff of the Munitions Inv^cntions 
Department being allowed to communicate to 
scientific societies the details of their work, 
subject to such reservations as may be I'onsidcrcd 
necessary by the Government. 

The Committee concludes its report w^ith a 
recommendation that a co-ordinated policy should 
be framed by an Imperial authority for safeguard- 
ing the future nitrogen requirements of the 
Hmpire. It points out that, so far as the United 
Kingdom is concerned, nitrogen fixation and 
allied industries will constitute a new “ key ” in- 
dustry. The Committee is of opinion that the 
Initiation and development of the industry will 
require the active support of the Government. 

It is not to be anticipated, in the present state 
of the political position, and in view of the lar^e 
arrears in its progfamme of reconstruction with 
which the Government is faced, that any imme- 
diate coosideration w*iU be given by it to the 
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Committee’s recommendations, or that any prac- 
tical steps will be taken to ^ve effect to them 
beyond^ attempting to dispose of the Billingfaam* 
on-Tees prof^^, and possiUiy permitting the 
Research Section of the Munitions Inventions 
Department ato continue its investigations. We 
understand that negotiations on ^half of an 
important group of firms are in progress for the 
purchase of the Billtngham works. But whether 
the Haber process or the American modification 
of it will be carr ed on there remains to be seen. 
Within the last few days it has been announced 
that an influential financial syndicate is about to 
establish a factory in the neighbourhood of Mary- 
porf, West Cumberland, to work the Georges 
Claude process, which is already in operation at 
Montereau, near I'ontainebleau, by w'hich it is 
claimed that the prodmtion of ammonia is in- 
creased fourfold as compared with the Haber 
proi'ess, as wwked by the Bndische Amlin A 
I Soda-I^abrik at Oppau, neai Ludwigshafen. The 
I first unit of the synthetic plant will be of suflicient 
size to produce the equivalent of 50,000 tons of 
sulphate of ammonia per annum. If this consum- 
mation IS reached it will go far to solve the 
problem which the \itrogen Products Committee 
has been considering with such thoroughness and 
c*ire during the l.isl three or four years. 

EXPLORATION IN TIBET AND 
j NEIGHBOURING REGIONS.t^ 

C OL. LENOX CONYNGHAM has done right 
good service to the science of geography by 
I compiling in one tomprchensive volume the com- 
' plete story of the early exploration of the great 
I Tibetan uplands before that land of mystery and 
‘ romance became attractive to European geo- 
graphers, who evolved (he map of Tibet as we 
now know it on a more scientific basis. It would 
indeed have been useful if the brief preface to 
the volume had included a somewhat more dc- 
I tailed explanation of the means and the methods 
I employed by these caiJy native surveyors in those 
[ amazing journeys which ^ave us the first (and 
sometimes the last) outlines of Tibetan gco- 
I graphy, and laid the foundations for subsequent 
I map superstructure. The narratives of the in- 
dividual explorers are given in chronological order, 
commencing with the journey of Pandit Nain 
Singh, in 1865, from Nepal to Lhasa, and ter- 
minating with that of Atma Ram, who accom* 
panied our first adventurer, Capt. (now Sir 
Hamilton) Bower, when he traver^ Tibet from 
Kashmir to China in 1891-2, following a Wite 
which was not very far removed from^Jthat of 
Nain Singh in earlier days. Tlien for the first 
tune were the eyes, not only pf geogra|rfiers, but 
also of archceologists, opened to the immense 
wealth of scientific and historical knowledge 
which was to be gathered in that remote part of 
Asia. / 

» •* Xftcordft nf tb« S«rm of T«dHL* Vol two pvU) Tmi 
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For some twelve years the native explorers of 
the Indian Survey had the held to them^ves, and 
it may safely be said that no Asiatic ^geographers 
of the past> not even the Arab adventurers of the 
Middle Agesi or the Chinese pilgrims of yet 
earlier times in search of such evi^nces of their 
Buddhist faith as were to be found on the fron- 
tiers and plains of India » ever established such 
a remarkable record of geographical accomplish- 
ment as did these Lamas and Pandits of Indian 
Survey history in so short a lime. ITieir success 
was due primarily to the fact that they were 
well selected for the special line of explora- 
tion which they were expected to follow Then 
they were thoroughly well trained in the first 
elements of geographical reconnaissance by 
Indian Survey officers. 

As a rule their methods were simple, for they 
included no more than the first principles of 
traversing on bearings taken by the prismatic 
compass, distances being measured by pacing, 
and occasional most valuable checks being derived 
from latitude observations with the sextant. This 
invohed the use of small instruments which were 
concealed either in their clothes or in false 
bottoms to their boxes. A rosary was the con- 
venient means of checking their p>aces. Con- 
sidering that many thousands of miles were 
co\ered in this w^ay, and that the final re- 
duction of their voluminous records (concealed 
usually in the lining of thein coats) was most 
satisfactory, no higher and better evidence of the 
patience and determination of such men as Nam 
Singh, Kishen Singh (the A-K of the Survey 
records), or of Ugyen Gyatso could be* desired 
They were frequently engaged for years on the 
same quest; they were occasionally caught and 
enslaved, but almost always managed to save 
their instruments and their records; and their 
journeyings carried them across the great plateau 
to Mongolia and China, and into regions where 
hitherto no European has followed them. 

With the influx of European explorers, started 
by the remarkable discoveries of Bower, the later 
stories of Tibetan exploration became public pro- 
perty, but it should be noted that many of the 
most successful of these later white adventurers 
have employed native explorers to do the spade 
work of their geographical mapping, and that 
with the close of the period indicated in this 
useful volume (which has conveniently brought 
together information hitherto ‘cattered and 
rathe^ difficult to retrieve) the work of the 
native geographer has by no means come to 
an end. Another and an even greater volume 
might follow which should show how much our 
wel] 4 cnown Tibetan travellers owe to the ind^ 
fatigable perseverance and the remarkable skill 
as topc^fraphers of their native assistants. 

Col. Lenox Conyngham’s compilation merely 
brings together the narratives of the earliest 
native adventurers, ^nd ritj book of travel that 
ever was written contains sdeh a wealth of thrill- 
personal inddent as underlies the simple (aAd 
sometimes prosaic) account of these humble 
Indian workmen. T. H. H. 


NOTES. 

A SPECIAL meeting of the Royal Society was held 
on Thuisday, January 32, when the Prince of Wales 
was admitted a fellow, following election by ballot, 
which took place on Mfi> 32 , 1919. This election was 
in pursuance of a clause in the society's sututes 
which permits an) one of his Majesty's subjects who 
im a Ptince of the Blood Royal to be proposed at one 
of the 01 dinar) meetings by .iny fellow, provided such 
proposal shall have been made at a preceding meet- 
ing Undet this piovisinn King George V was elected 
in i8c) 3 when Duke of York. Ills Royal Highness 
w.is ri^ccivcd in the society’s vestibule by Sir Josq>h 
rhumsun and the oflic'ers and vicc-piesidents, whenie, 
preetded by the mac r -bearer, .1 procession was formed 
through the ranks of the fellows to the ineeting-ioom. 
Iht Pi nice cciupied a scat on the front bench among 
the follows 'Jhc senior se<rctar\ having announced 
till attendant e, his Royal liighntss adv.imc*d to the 
piesident’s table and subsenbed his name in the 
( h.irtc I book, thereupon taking a seat on the left of 
the pusidenL An nttrnttive discourse was then given 
bv Prof \V II. Bragg on methods of detoiting sub- 
marinis hv sound I pon its lonrlusion the Prime- 
thatikid the swittv foi his admission, and assured the 
fellows of his interest in the advanumcnt of scientific 
research 

Disii KiiANii'S of wireless messages are (ommonly 
known to all opciators, and are usually regardtd as 
atmospheric cllects, Mr. Mat coni, however, in a 
staument published in the Datly Mail of January 27, 
describes intemiptmns whnh occur simultaneously in 
London and New York, and in which certain long 
and short signals arc repeated more firquently than 
others, as, for example, the three dot* signifying the 
letter S in the Moise code. In the absence of a 
physical f vplanadon of these icgular and simultaneous 
interruptions, it is perhaps human, and certainly 
sensational, to suggest that tht* signals represent 
attempts of intelligent beings on another planet, or 
the m(x>n, to communicate with the earth. The Datly 
Alatl, therefoie, tefeis to “recent investigations by 
Prof. Lowell with his giant telescope” of Martian 
canals (Prof. I.owei] died in 1916), and to Prof W. H, 
Pickering, who * has caused extraordinarv Interest in 
the I’nited Slates by recently announcing that he see* 
signs of life on the moon,” though these views have 
been before the astronomical world for many years, 
and the phenomena obseived admit of other Inter- 
pretations The interruptions described by Mr. Mar- 
coni are no more wonderful than the magnetic di*- 
turi3ances long registered in magnetic observatories. 
Such disturbances of the photographic records are 
often very definite in character, and occur at about 
the same hour on successive days, while they are also 
found to occur simultaneously at stations so far apart 
as Christchurch (N.Z.) and Kew. The magnetic and 
wireless effects are closely related, but whether they 
originate in the sun or arise from a common cause 
operating throughout the solar systm has yet to be 
determined. That they are signals from other worfds 
is attractive to the Imagioatlon, but the hypothesis is 
more of popular than of scientific Interest. 
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It is with deq> regret that we record the death of 
Dr. C. R. C. Lyster on January a6 at the age of 
sixty years. Dr. Lyster held the position of head of 
the X-ray and electro-therapeutic departments at the 
Middlesex Hospital during the last seventeen years. 
Even in quite the early years of radiology Dr. Lyster 
made extensive use of X-rays In the treatment of 
disease, especially cancer. It was at this period, when 
the harmful nature of repeated fractional doses was 
not known, that he himself sustained damage which 
afterwards developed Into the disease he sought 
to alleviate in others. Dr. Lyster fully realised the 
additional risks he ran by continuing his work, but 
nothing could deter him from pursuing it, and hi^ 
work of later years should be viewed in the light of a 
sacrifice on his part to the cause of advance in medi- 
cl nc. Dr. Lyster was president of the electro- 
therapeutic section of the Royal Society of Medicine 
for the year i9iS>i9, and served on its council and 
on that of the Rontgen Society for a number of years. 
His publications were few, and provide no adequate 
guide to the value of hit services to medicine, 
especially to medical radiology. The recent institution 
of a diploma In radiology and electrology by Cam- 
brige University was largely due to the efforts which 
Dr. Lyster made in the first instance. Throughout 
the whole of his work he combined in a rare degree 
a breadth of outlook and an unselfishness of purpose 
which ensured a respect for his views and counsel. 
Of his personal charm and character a wide circle 
will prenervc a permanent memory, 

Thr Rov. Edmund Wane, D.D , who died at Eton 
on January 2J, the anniversary of the death of Queen 
Victoria, was a notable and commanding figure in the 
Victorian age. During his headmastershlp of Eton, 
which lasted from 1884 until 1905, many new build- 
ingb, including three science laboratories, were added, 
and science teaching, more particularly with a view to 
military requirements, was extended and developed. 
Di. Warre was in the habit of saying that, like the 
horse-leech, Madam Science had many daughters, all 
rr\mg “Give, give”; but he was a generous and 
wide-minded man, whose own scientific tastes lay in 
the direction of bopinical work. His ruling passion, 
however, was for the river, and he used frequently to 
lament that, because his mathematical training had 
been regkTted, he was unable to work out satisfactorily 
the ideal lines of a racing-boat. Dr. Warre had been 
for some years an invalid, and he retired from the 
Provostship of Eton in 1918, No man can have had 
a wider circle of friends, and he will be remembered 
with affection and esteem by many men of science. 

The award of the Straits Settlement gold medal, 
founded by Scottish graduates in the Malay States, to 
Dr. R. T. Lelper was announced in our last issue. 
The medal is given for the best thesis fbr M.D. on n 
subject of tropical medicine offered during the last five 
years, and is awarded by the Senate of the University 
of Glasgow. Dr. Leiper’t thesis, for which he gained 
a Bellahouston gold medal in 1917, comprised an ac- 
count of the brilliant woric which he did on Bilharria 
disease in Egypt (1915-16), whither he was sent by 
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the Government as consultant parasitoiogiat and /Lt.- 
Col., R.A.M.C., to investigate the diseaae and tp 
advise as to preventive measures in connection with the 
troops. It will be recalled that by his researches Dr. 
l^eiper. established the existence of two species of para- 
lites in human bilharviosis, traced their Ufe-histofy 
outside the human body in molluscs, and demonstrated 
the modes of infection, besides elucidating numerous 
other points. The a^ard of this medal by Dr. Lelper *s 
university is a fitting recognition of an epoch-marldng 

mcc in parasitology. 

RiTisn bot&nists have an opportunity of showing 
practical sympathy with the eminent French bryologlst, 
M Jules Caidot, who has suffered severely from the 
ffects of the war. Driven from his home at Charleville 
by the German advance in 1914, M. Cardot had to 
ibandon all hts possessions He has now returned to 
find that the greater part of his property has been 
destroyed or removed, including his books and MS. 
notes and a large portion of his collections. For- 
tunately, his mounted herbarium of mosses, containing 
betweon 30,000 and 40,000 specimens, representing 
more than 10,000 species, is practically intact The 
herbarium is a valuable one, containing the t3'pes of a 
large number of new species described in M, Cardot 
numerous monographs of v.irlous families and workt. 
on the geographical distribution of mosses It is 
M Cardot *s wish that hU herbarium should find a 
home in the Pans Natural Histor\ Museum, but with 
his present restriLted means he is unable to make a 
gift of It to the nation, and the museum has not 
sufficient funds at its command for the purchase, A 
suggestion has been made b> bryological friends, 
simultaneously in the United States and this country, 
that If the museum authorities will find half the 
amount required the renuiining half might be raised in 
Groat Britain and in America. The authorities in 
Paris have grateful t\ expressed their willingness to 
agree to such a scheme, and the price of 10,000 francs 
has been mentioned. The proposal to raise one- 
fourth of that amount In this country would at the 
present rate of exchange entail a sum of between 6of. 
and 70I The well 4 cnown British hryolt^st, Mr. 

H. N. Dixon, is acting as treasurer of the fund, and 
his address is 17 St. Matthew *s Parade, Northampton 

Dr. Edwin Drllbr, secretarj* of the Brown Animal 
Sanatory Institution, University of London, has been 
appoint^ assistant secretary to the Royal Society. 

With the approval of the Lords Commissioners of 
the Trcasur>, Major H. E. Wimperis, R.A.F., has 
been transferred from the Office of tiie Crown Agents 
for the Colonies to the Air Ministry, to take up the 
position of Head of the Air Navigation Reaearch 
Section. 

We are informed that the council of the Glass 
Research Association has appointed Mr. R. L. Frink, 
Lancaster, Ohio, U.S.A., director of research. The 
secretary of the association says “Mr. Frlnl^hat a 
lifelong experience of the American* glau trade and 
glass research, is well kfg^n ta the foremost English 
glass manufacturers, and Us appointment is welcomed 
by the British glass industry.** 
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Thb death is announced , in his sexent) second year 
of Mr R L Gamer, the American author who pub 
hshed a book on Ihe Speech of Monk^xs in 189^ 
and afterwards visited the Gaboon the county of the 
gorilla, where he stated he lived for some months in 
a steel cage to study the language of the great apes 
On his return to London, earK in 1894 Garner 
delivered a lecture on his experiences which ittracted 
a l^rge audience but clearly showed thit science had 
nothing to expect from his enterprise 

Wb regret to record the death on January 24 of 
Mr R h Wallace who retired from the Meteoro 
logical Office at the close of last \ear Mr Wallace 
was in his sixty eighth xear and should have retired 
some two ve'^rs ago, but remained in the service dunn^ 
the closing period of the w nr He entered the 
Meteorological Office in 1883 and first served in the 
marine division About twenty years ago be took 
general ch4rge of the meteorologicnl instruments 

IsFiiFSZA seems to threaten to be prevalent m this 
country before long judging by the outbreaks in 
America and elsewhere Since the commencement of 
Octobf r influenza has been present to i limited 
extent in the British Isles The deaths in the ninetx 
six great towns of England and Wales have risen 
from 14 and 20 in the two closing weeks of Septom 
ber last to 70 or 80 deaths per week at frequent 
intervals during the autumn and winter In London 
the deaths rose to 22 in the weeks ending November 
and 22 but they have not touched 20 in anv week 
since according to the returns of the Registrar General 
to January 17 The highest death rate 1$ between 
twenty and sixty five years of age the deaths for those 
ages in the last thirteen weeks being so per cent of 
the total number 

In the current number of the Ann ties de la SoctM 
Royale Zoologtque et Malacologtque de Belgique 
appear the n imcs of ten honoran members who have 
retimU btiii elected to thit sotietx \mong the 
names are those of Prof I Cuonot Faculti^ dos 
Si lent cs \anc> Pi of M Caulk rv the Sr 1 bonne 
Pans Dr \ F Shiplex Christs Collej^t Cam 
bridge Senator B Grassi Italx Prof f G 
Conklin PnnccUn Lnixersilv ml Prof Th H 
Morgan Columbia Unixersitx 

Thf annual meetings of the Institution of Naval 
Architects will be held on \\cdnesdav March 24 and 
the two following days in the hall of the Royal 
Society of Arts John Street Adelphi W C 2 The 
Right Hon the Earl of Durham president will 
occupy the chair A gold medal will be awarded bv 
the council to any person not being a member Or 
associate member of council who sh^l at the forth 
coming meetings read a paper which in the judgment 
of the council is deemed to be of excOpbonal merit 

Owing to the prevalence of diseases in prepared 
tmiber, and in view of the impending increase in the ' 
use of timbeiv^mucb possibly of immature growth — ^ 
ui budding^ construction thl^ Saence Standing Com ! 
mittae of the Royal InstituU of British Architects, j 
uadtr the chainnanship of Mr Alan E Munby, has I 
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I had the quebtion of such defects under review, and Drt 
C J G than of the Natural History Museum, has been 
I ahked ^nd has i.on<^ntcd to associite himself in an 
advisory capacity with this inquiry The committee 
will welcome any information which stems likely to 
further such investigations Correspondence should 
be addressed to the Secretary, Royal Institute of 
British Arrhitfxts 9 C onduit Street W i and marked 

Science Conmittce 

Ihf folloNxinj^ a\x iris hive been m i<k by the coun- 
cil of the Institution uf Mining and Metallurgy 
(i) Gold medil of the institution (premier award and 
the highest distinction within the power of the msti- 
tulK n t( onftr) to Mr H I ivingstone Sulman in 
n cognition of his ceninbutions to metallurgical science, 
with speciil refertnex, to his work in the develop 
ment of flotation ind its application to the recovery of 
minerals (3) The Consolidated Gold Fiekle of South 
Africa Ltd gold m dal to Mr William Henry Good 
child for his papeis on The Economic Geology of the 
li si 7 wa Range * and The Genesis of Igneous Ore 
Deposits (3) 1 he Consolidated Gold Fields of 

South Africa I id premium of forty guineas to Dr 
Ldw ird FhonViis Mellot for his paper on The Con 
gkmei lies of tin Witwitcrsrand 

Vi th nnual general meeting of the Roval 

M t oiokfi^ual Sociftv h Id on January 21, the 
foil Xing ofh(cis and t uncil were elected Preetdeni 
R H Hoolci \iePnsideni J Baxendell, 

I Dru e Sir N ipi 1 Shaw and h I W Whipple 
Irej unr W \ (ii ihim SicrelarteA W W 
B xant and J S Dines hor i^n Secretary R G K 
I mpf rt ( ottnctl C T P Brooks Dr J 
R wide Cipt C J P Cave J F Clark, 

K ( orless Capt G M B Dobson J rairgrleve 

I leut H D Or nt H Mcllish Dr J E Petax^l, 
M dc ( irlc Sewerbv Salter and G I laylor The 
Sxinons goM mcdil awarded to Prof H H Hilde 
brandsson of the I nixcrsitv Upsala wis presented 
<11 his behalf to th Sxxtdish Minister 

Mr li I XI \ii SiiMi Jri i U f re foi December 
last (x I xx\ No 4) a iimpreh nsive u count of the 
foil lift f Af^hinistan subject abtul which little 
information h s hith rto b en av iilable He traces 
the life of in Afgh in fixni th (mile to the grain* 
his t ount i f Iht m image and de ith ceremonies 
b<inj^ parti ul irlv interesting. On the whole though 
Mr Sh ih IS perhaps influcn ed bv his natural pre- 
possessions he gives i pi asing impression of the 
family lift of th people ind the gtneral result it 
thit as Vfghinistan borders on both Persia and 
India the domistic riles of the Afghans have been 
mnuinced both b\ Persians id bv the Hindu or 
Mussulman culture of the Punjab 

In Sudan Notes and Records (vol 11 No 3 July, 
1919) Dr C Crosslind treats the question C^om- 
foit ind Heilth in the Tropics 'Remove the 
mosquitws and the fevtrb they carrv and most 
tropica! lountries can be made f irlv healthy ” He 
gives good adxice on clothinj;, Air which Is already 
moist can have little drying or consequent cooling 
effect unless it is in fairly rapid motion Consequently 
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what li knoi^n a& ventilition in I uropt is of little UbC 
in the tropiLb and houses designed in Eurc^ arc 
never so far I hi\c s<tn sulhcientU airy for the 
Red Sea coast Hchk ht lavs down vkith the help 
of diagrams what is his idea of a suitiblc house Iht 
author does not appt ir f) havt iny experience of 
India where the subpit has been tarcfullv inses 
tigated But the paper will be useful to ill who 
Ultend to tesidt in the tropics 

Mh II Boi ION Dirt (tor of tht Bristol Museum 
and \rt GMIerv in his report for the tear iqiS-19 
points out that the museum suffered from the mcessitv 
of exercising a strict economy in order thnt the ch mged 
conditions of the cost of labour supplies and museum 
material m ly be met is well «is possible bv the un 
altered pre wir income— conditions iffecting institu 
tions of this kind throughout the country But the 
educational worl has been carried on with success 
no fewer than 6( 000 visits hiving been mide b\ 
wounded soldier during the wir oeriod The im 
portint collection of guild bmners his been incrcised 
by some welcome gifts Mrs C R>Iand presented a 
valuable series of pictures ind Mr H M if don t 
large collection of V uropean engras mgs ind his extrn 
illustrited copy of Niche I and lixiors Historv of 
Bristol extended to fourteen vetumes and contain 
tng dmost c verv know n dlustr ition ind m 10 of im 
portanre relating to Bristol 

Sir C Hvrcuirs Rh\d describes m the Januirv 
issue of Mim in imicnf Chinese bronze from the 
collection of Mr M Opptnheim It represents 1 
monstn us m immilian quadruped winged with a 
long neck ind a feline held which set ms to be 
struggling with 1 snikc like form iigurts of a 
simil ir I ind ire slid to have been used as a tofrigera 
tor for food c r cs i bi iziti for heating water or 
wint Sir C H Re id remarks that the f>ruticil 
identitx of the I irt ir figures md the sufiounding 
animils would further suggest thit if one be of th 
Hin d\nist\ txpe the othe !•» dso In enx cis# 
the suggestitn htips m\ theorx is to the ifhnities of 
the Opptnheim bronze viz thil in sum r sj>ects it 
his cleir fonnetticn with the later Bionze igc in 
the lor East Tht irchitcctur il imtnunt of tht 
bise it» quite un Chinese md it the orcsont moment 
I cm think of nothing nemr thin (undhin with 
which to comp ire it Ten xtirs igo such i suj^gts 
tion would hiVe been thought f mtastie but Sir \urtl 
Sttm s diseo\en('s hive reduced it to 1 common- 
place 

Dr J W H Harkisov continuing his exprnmenU 
with the Oeometnd subfamih Bistonm« finds 

peculiar sox relationships partirularlv m intc r generic 
hybrids of these Lepidoptera {Journal f Genetics 
\ol IX No t) Occasional inter sexes inter 

mediate between males and females wefe produced 
and in sever il trossts onlv males ippeared 

although all the fertilised ova developed In such 
cases the male parent in the cross is found to be 

phvlogeneticatlx older ’ than the female Thus 
ffyxsta zonarta x lyaa htriana Yielded males only A 
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further complication is found in the fact that htriana 
has fourteen (haploid) chromosomes while tonarta 
has fifty SIX Kn explanation of the results is 
attempted in terms of uitensity of sex factors 

Notes on the Survey of India Mapsand the Modem 
Development of Indian Cartography, by Lt Col 
W M Coldstream R F is the title of a volume re 
cmtly published bv the Survey of India The author 
traces the historv of map production in India and the 
development of c olour printing Fhe st/e of sheets use 
of symbols selection of colours, md lettenngand other 
problems in cartography are discus&ed at length and the 
volume IS illustrated b> forty coloured plates showing 
specimens of til thr most importint maps published 
by the Surve> of India, as well is illustrations of 
several old m ips The collection of these plates alone 
makes the volume of great intonst 

Mil ITARV operations m the Libyan desert tn 1914-18 
gave Dr J Ball opportunities of taking the latitude 
and longitude of several places of which the position 
hid not been accuratelv ^termlned these are pub 
hbhid b) the Fgvptmn Survey (Survey Department 
Paper No 34) The posiUans detcnfiinM extend from 
the Nile west to the Siwa «aaif tnd Jarabub, And south 
to the oases of Kharga lod Dakhla Tht position of 
Bir Terfawi which had hitherto only betn guessed at, 
was determined by I ia«U Moore who places the well 
nearer to Wadi Haifa than had been previouflv 
posed 

Ihf question of Sucss s val and sima*’ 
migmis ih dealt with b\ Dr Holhdahl in relation 
to continental margins in 1 piper on the causes of 
large earth movements which appears in Nztnren 
1919 n 266 

Mr I I Hfss proposes {imer Joum Sn \ol 
\lvui p 377 November iqiq) a new and useful geo 
logic il t( rm tactite for the Ijody of rock altered 
bv contact with an igneous mass The abbrevIatiQR 
rendered possible in descriptions of contact phenMieflll 
b\ the idnption of so simple a word is at once obvkMm 
and welame to geologists 

Mkmoir ui of the Geological Survev of Canada, 
on The SiUinan Geology md Faunas of Ontario 
Peninsula is of aoenal interest since it includes the 
well known Nuq^a group md its development In 
the Niagara district hew new species of fossils are 
described but the fauna is admirably illustrated bv 
photographs and two coloured maps arc added in a 
pocket it the end 

Ml known occurrences of platinum in 1 anada are 
described and usefulh set down upon a general ^map 
bv Mr J J O Neill in Part G of the Sumitian 
Report of the Geologic it Survev of Canada for 1918 
(issued in 1919) The lonrlusion is that Canada cer 
tainlv has possibilities of becoming one of the world s 
largest producers of metals of the platinum group ' 
It appears that at present a verv large quantftv of 
platinum here estimated at 000 ox annually, Is 
lost b\ the absence of Drd)ier methods of retovrrv in 
placer working 
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M Emu Briot (Revue *>tienUfique iqiq p 686) 
Cgm* in the happiest m<inner i disiourse on 
’ulcanK.it> m general ind on an irtificial vol 
ante field of hw o^n manufatturc b\ remindtnf; 
IIS audience of the B<rtha that assiikd 

heir lecture hall in the Sorbunne W hilc the 
iiual height attained by the vigorous projection of 
olcanit material tsi 8 km to lo km , the dpst from 
Crakatoa rose to 27 km 1 he experiment il voU'inms 
tf the Bertha ’ t>pc threw projectiles to a height of 
O km into a layer where atmospheric pressure is 
educed to about i mm of mercury, and the hon 
ontal range thus rendered possible w is is much is 
so km Though the conception was thit of 1 Juhs 
/erne, we must remember thit its brilli int reilisntion 
VBM due to the st lentific thoroughness of thi Cii rni ms 
M Belot goes on to show that the lun'ir tntfr tings 
can be accounted for bv normal vokanu projeition 
danv If Vide md he then describes md illustr'itis 1 
model volcano that derives its ^it<r fiom thi per 
eolation of in irtificiil sea 

\t the tnd of the artuk upon the Phvsic il md 
Optical Societies Exhibition in the issue of NAitki* 
for January reference was midc to the loinpari 
tive absence of simple forms of 'ipparatus for teach 
ing purposes The Zenith Manufacturing Co showed 
a representative series of lU regulating resist m<es mtl 
controllers of \er} simple form md tlu nnnagir of 
the elcctncal department wntts to sa\ that i spcciil 
aun IS made at instructional needs VVe 11 e iw 11 c 
that tlie coenpanv devotes much attention to the details 
of r haoa ta t a etectHcol testing but this afTects vorv 
alightK the point of the piragDph in qmstion 
namely, the desirabilitv of making ill ippiratus for 
use m schools and colleges so simple th it tin pimciplt 
can be rcadilv understood 

An important paper by Otto Ilahn and Lise Mciinti 
on 1 he Genesis of Actinium appe ared in the Decern 
ber I issue of the Phystkaltsuhe Zetl^thnft In 1908 
Roltwood examined i number of uriniuni minerals 
and found that th* ritio of ihtii utinium ind 
uranium contents was const mt a nsult wlmh indi 
cated 1 genetic connection bctwwn iitmiuin md 
uranium biom these results Ruthirford c lUuljtid 
that 8 per tent of uriniuin disinugntis donj, the 
actinium serus In 1917 T cssUr found i v ilut sonu 
what lesft than 8 ptr cent though only three \ ilurs 
were obtimed, md these vary a** muth is 60 per 
cent St Me\cr and Hess rc-tximtnod the question 
in 1919, and found a tonstant nlation Xt U for i 
•et of uranium mint rals from y inous p iris of the 
globe H'lhn and Meitner separate the ckitmtilum 
[called proUnetimum (Pa) m German vj from Joachims 
thal pitchblende, and compare the total o-ray lonisa 
tion from this product with that due to the ur inium in 
the pitdiblend^ Ihree noethods of separiting the <ka 
tant ilum wtre used, both solutions and residues being 
examined The authors find that only \ per cent of 
utantum disintegrates along the actinium senes, and 
the probable error in their results ui 10 per n nt This 
result IS m aax>rd with the work of \ntonoff and of 
Hahn and Meitner on U\, which appears to be the 
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mothir of ekitantUum IhcM woikcrs found that 
the branch ritio of LX to urinium was about 2 per 
lint H ihn md Mtitntr discuss the waitable cvi* 
dime, and cnmlude that the ^ttinium Mrics originates 
from I 11 uiording to the stheme 

I ki lo— ^\c 

which igncs with thit sum^cstid In Soddv in the 
Inns (hem So« (\ol < w pi 1919) 1 he atomic 

Wfight of aitinium would thus ippi u to be 226 

1 ROM the annu il npurt of the Liovirninent Chemist 
for the \( ir 1918 19 (( md 419) it appears that the 
totil number of s iinpli s analysed at the Go\crnment 
I ihoritoiy was 289 180 This represents an increase 
of more thin 20100 lomparid \yith tht previous year 
Owing to th( cessation of hoslilttics md the sub 
sequent de mobilwation of i part of the combatant 
forcts, about fcwei simplm wire analysed at 

tht iintial liboiatoiy but on thi other hand the 
p irti il revival of trade ltd lo 1 eonnidcrible increase 
in thi numbii of simples of wim ixamined ind 
m m\ mori <5 imph s ilso wm tnalyscd for the 1 ood 
C on I roller and the Vir Bond \mong other items of 
intfnst in the ie|H>rt two unusual instances of the 
cont imination of foods with metallu poisons may be 
noted In oni e isr ihoiolatt sweetmeits were found 
to (ont iin mcnuiy this yv is irutd to the metal 
trws used in the prwissis of manufacturi In the 
second in*itin(i pwtn midt from self r using flour 
contained antimony due lo tht use of tartic emetic 
IS a substitute for croim of 1 11 tar inste id of the and 
phosph iU of him inti nd< d to Ik? used is i tartar 
substitute 

Hoksf (III SIM IS have in 11 cent >t irs be<n utilised 
f 11 the produitum of leetoni md norm d butyl alcohol 
bv i speci il process of fermt ntation 1 he distillate 
yields a mixed oil of which about onc-third eon 
sists of an tone arvl the rem iindei is the butyl alcohol 
In the Journ d of the Soeiet) of ( hi mini Industry 
foi Del ember yi Mr \ (iill givis m account of some 
ixpcnmcnts mned < ui it HM I ectorv Kings 
I \nn in studying ortim aspects of the ferment ition 
Outst inding ft itures if the operations were (i) froth- 
ing md (i) slowness these yycn attributed to the 
presc me of esculin or asculu acid i bittci saponin like 
substance yyhich besides prudueing fioth is apparently 
iiiimu il to the deyclopment of the special micro- 
oiginisins employed Ihe ascuhn ean be extracted 
by treilment of the nuts yyith yvater or dcohol The 
milurc nuts eontain about 12^ to 141; pir cent of 
husk, ind immature specimens m iv hut ne irly double 
this proportion It has been stitcd that for ^ccesaful 
fitment ition, the husk must be completely removed; 
this w IS not found to be necessary, though it it an 
ulv intagc to remove is much is possible, since an 
excessive quintity retirds the fermentation About 
19 per cent of mixed oil ’ wis yielded bv the nutt 

Lloyd’s shipbuilding leturns foi the Quarter ended 
Di comber last— commented upon bv Kngmeemg 

for January 16 — indicate that Great Bntnn has now 
n gained her foremost position in the world of ship- 
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building, having 757 \t*sseU under lonstruction, with 
an aggregate grou tonnage of ^,994,^49. Ihis figure 
it 27,734 exceu of the tonnage now in hand 

in the United States in all other countries of the 
world, including the United States and the British 
Dominions, but excluding Gennany (for which country 
the figures are not yet available), there are 13S1 vessels, 
making 4,867.114 tuns in all; so that British tonnage 
building now amounts to more than 38 per cent, of 
the world's total Our shipbuilding industry is thus 
in a highh satisfactorv condition More than one- 
third of the total British tonnage now under con- 
struction is building in Chde shipyards. 

An interesting paper on radio direction and position 
finding wms read by Capt H. J Round to the Institu- 
tion of Hlectrical Engineers on January 14 Capt. 
Round gave a historv of the development of the ladio 
goniometer for war purposes which took place im- 
mediately war broke out 'Fhe record of the 
difficulties that w^re overcome is Instructive It was 
soon found out that the German Navy directed its 
Zeppelin fleets bv direction-finding from land stations 
On several occasions, howevei, w^hen there w’cre nine 
or ten Zeppelins in a raid all doing their utmost to 
communicate with their base st.itions foi b<>arings the 
German messages got into a hopeless tangle Our 
Naval Intelligence operators believed that one special 
German operator was so skilful that whenever he 
took control everything proceeded smoothlv . The 
Germans had two radio phare stations which enabled 
their Fleet and submarines to determine their posi- 
tions in the North Sea without the necessity of trans- 
mitting signals In each station there was a rotating 
frame continually sending messages and giving a 
special zero signal once every revolution Anv opera- 
tor noting the time-interval between the zero signal 
and the instant at w'hich the received signal was fi 
minimum could tell at once the angular position of 
the ship with respect to the station. Doing this for 
both stations, the position of the ship was deter- 
mined During night-time mnnv anomalous results 
were obtained when direction-finding, the reasons for 
which have not yet been satisfactorily explained. 

Mex^rs. A, and C Black, Ltd, announce “Insect 
Life.” b\ C. A. Ealand, illustrated, and a new edition 
of “Studies in Fossil Botanv,” bv Dr. D II. Scott, 
part i., Pteridophyta, illustrated Messrs Croshv 
Lockwood and Son promise “ Oils, Fats, and Waxes 
Their Manufacture, Refining, and Analysis, including 
the Manufacture of Candles, Margarine, and Butter,” 
by Dr. G. Martin; “Applied Chemistry for Technical 
Students," by Dr C. K Tinkler and IL Masters; 
and “The Principles of Air Navigation," by J. E. 
Dumbleton The 5 .P.C.JC, is bringing out an edition 
of Clerk Maxwell’s “Matter and Motion.” revised and 
^brought up to date by Sir Jo&eph I^rmor; also the 
"following new books • "Archimedes,” by Thomas L 
Heath (In the Pioneers of Progress : Men of Science 
Series); “The Naturfi-Study of Plants in Theory and 
Practice for the Hobbv-Botanist,” by T. A. Dymes; 
and “The Book of the Sea-shore," by W. P. Pycraft 
(the first of a new series entitled The Nature I..ovtrs’ 
LibrarvV 
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OUR ASTRONOMICAL COLUMN, " 

New Comet 19200. — ^A comet of the 10th magnitude 
has been discovered by Sefior Comas Sola at Barce- 
lona It was photographed by Mr. Wilson at Carleton 
College Observatory, Northfield, Minnesota, U.S. A., on 
January sod. ish. 518m. G.M.T. R.A. 7h.57m.40'58.» 
N. decl. 21^ 40' 54', referred to the equinox of 1920*0* 
No Information is to hand about its moHon. Tbe 
comet’s appearance is almost stellar. 

SpibCi RUM OF Comet Brorsen-Mbtca^f. — Pubs. Astr* 
Sex: Pac. for December contains an account by Prof. 
Slipher of the spectrum of this comet photographed at 
Flagstaff on October 17. It resembles that of comet 
b 1914 (Zlatinsky) fairly closely. The third and fourth 
’ carbon bands and the first, second, and third cyanogen 
bands are show*n, also six unidentified lines between 
4016 and 4074. There Is also a faint continuous 
' spectrum. 

I The Fireball of Janu^cy 16. — A few additional 
I observations of this brilliant object have come to 
' hand, and they prove it to have been of a very excep- 
I tional character. At Dies, in Norfolk, the streak It 
left remained visible for fiheen minutes. 

Ihe height of the meteor was from about 52 to 44 
miles, and its velocity 15 miles per second. Its course 
I lit first lay above Saffron Walden, whence It travelled 
to above Watford, and then disappeared. Its radiant 
point appears to have been in the northern region of 
Cancer, which was not far above the north-east 
horizon at the time of the meteor’s apparition. 

This particular part of the skv seems to be the focus 
of emanation of many fine meteors in January, but 
I they do not appear to favour any particular date. 

I Thus on January i, 1913, January 21, 1898, and 
January 29, 1905, bright meteors were traced to the 
same point, and it has also been conspicuously active 
in the months of November and March. 

Open Sifilar Ciustkrs,— D r, Harlow Shapley has 
' <*\tended his studies of the globular clusters to in- 
clude the more widely extends clusters chiefly found 
in the Galaxy (Proc. Nat Acad. Sci., Washington, 
j August, 1919). He determines the distances of these 
' objects by methods similar to those employed for the 
globular ones ; the distances range from 60 parsecs for 
the Pleiades to 16,000 parsecs for one cluster and 
14,000 parsecs for four others (i parsec =*3 J Ught- 
vears) The averse of the seventy clusters discussed 
is ^KK) parsecs. Their centroid is cilstant some 3000 
parsecs from the sun towards galactic longitude 270^. 
Since these clusters w'ould seem to be embedded in the 
galactic star-clouds, these results would indicate a 
' greater distance for the latter than that which was 
1 until lately thought probable 

Dr Shapley is inclined to abandon his earlier view 
that the globular clusters cannot exist in the galactle 
plane, and break up as soon as they enter it. He 
realises the cogenev of the evidence that is much' 
absorbing matter in this plane, which conceals objects 
lying beyond it He still thinks that the open dusters 
are the rempants of former globular ones, but does not 
postulate such a sudden transformation from onq type 
to the other as he did at first 
The Astronomer Roval and Mr. Mfiotte giye some 
details about one of these veiled regions, whkh 
lies in the constellation Taurus (Montblv Notices 
R,.\ S., November, 1919). Since the paucity of stars 
in the region is the same for alb magnitude^^ it ts 
concluded that the obscuring cloud Js compgratively 
near us This diminishes the difficulty Of the great 
I mass that would be roqtdped if. the cloud were more 
‘ remote. 
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PARIS ACADEMY OF SCIENCES. covpries on rellular planU; the Jean Thore mlae 

_ _ (200 francs), for the best memoir on European algse, 

Prizes Proposed for 1921. mosses, lichens, or fungi; the de Coincy prize (900 

Mathematics. — The Francojur prize (1000 francs), to francs), for a work on Phanerogams; the Jean de 
the author of discoveries or works useful to the pro- Rufz de Lavlson frlze (500 francs), for work on plant 
gross of pure or applied mathematics. . physiology. 

Mechanics, — ^The Montyon prize (700 francs), for the ^wifomy and Zoo/ogy*— The Da Gama Machado 
invention or improvement of instruments useful to the prize (1200 francs), for the best memoir on the colour 
progress of the mechanical arts; the Poncelet prize of animals; the Savignv prize (1500 francs), for the 
^2000 francs), to the author (of any natiunalitv) of assistance of young travelling zoologists, not receiving 
the work most useful to the progress of apf lied mathc- OovCTnment assistance, who make a spedal study of 
matics; the Boifeau prize (1300 francs), for new rc- Ihe invertebrates of Eg\pt and Svnn. 
searches concerning the motion of fluids (if theoretical. Medicine and .Surgery, — ^I'he Montvon prize (three 
experimental confirmation is required); the Henri de prizes of 2500 francs, throe honourable mentions of 
Parvillc prize (1500 francs), for original work in 1^00 francs, and citations), for improvements in medi- 

mechanics; the Irierson-Porrin prize (5000 francs), for or surgery; the Barbier prize (2000 francs), for 

a discovery in mechanics. a valuable discovery in surgery, medicine, pharmacy. 

Astronomy, — The lailnndc prize (540 frant s), for the or in botanv in relation to the art of healing ; the 
most interesting observation or memoir most useful Breant prize (100,000 francs), for the discovery of a 
to the progress of astronomy; the Benjamin VaU cure for Asiatic vholera or of a means of eradicating it ; 
prize (4& francs), to works conforming to the s«iine the Godard prize (icxx> fiancs), for the best memoir 
conditions as the Lalande prize; the fterre Gurman on the anatomy, phvsiologv, and pathology of the 
prize (100,000 francs), for the discovery of a means of genilo-urinarv organs; the M6ge j.ii/e (10,000 francs), 
communicating with a celestial body (excluding to the author who continues and completes the essay 
Mars); the G. de Pontdcoulant prize (700 francs), for of Dr. M^‘ge on the causes which have retarded or 
encouraging research in celestial mechanics favoured the progress of medicine; the Bellion prize 

Geography,- The Gay prize (1500 francs), for a (1400 francs), for discoveries profitable to the health of 
memoir on the most recent improvements introduced mankind or for the amelioration of the human ^ecies ; 
into geodesy; the Tchihatchet foundation, for the Baron Latrey prize (^50 fiancs), to a phvsician or 
assistance of explorers in the less known parts of surgeon (Army or Navv) for the best work dealing 
Asia. with military medicine, surgerv^ or h\giene; the Argut 

Navigation. — ^The prize of 6000 francs, for progress prize, for a discovery of a means of medically treating 
of anv nature tending to increase the efficiency of the a disease hitherto amen.ible onlv to surgerv. 

French naval forces; the Plumey prize {4000 francs), Physiology — ^The Montvon prize (750 francs), for 

for improvement in steam-engines or any other in- work in experimental phvsiologv; the Lallemand 
vention contributing to the progress of steam naviga- prize (iKoo francs), foi work on the norv’ous system; 
tion. the Philipeaux prize (qoo fiancs), for experimental 

Phyucs.--The Gaston Plants prize (3000 francs), for physiology; the Fanny Emden prize (3000 francs), for 
the author of a discoverv, invention, or work im- the best work treating of hypnotism, suggestion, and In 
portant in the domain of electricitv ; the Hubert prize general of physiological actions exerted at a distance 
liooo francs), for a treatise or discovery useful for from the animal org.inism. 

the popularisation or practical use of electricitv ; the .Sta/ivhCT, — ^The Montvon prize (one prize of 1000 
Henri de Parville prize (1500 francs), for original work francs, two mentions of 500 francs), for statistical 
in physics; the Hughes prize (2500 francs), for an researches 

original discoverv in physical science, esfeciallv elec- History and Philosophy of Sciences —The Binoux 
tricity and magnetism' or their applications; the pri/e (2000 francs). Tor work on the history and philo- 
Cl^mcnt F^llx prize (2^00 francs), for facilitating the sophv of science 

continuntiem of researches concerning the applications Mtdalv,— The Arago medal, awarded at the discre- 

of electricity ^*^0 of the Academy; the I^voisier medal, for eminent 

C^tmstry. — The Montyon prize (Unhealthy Trades) work in chemistry ; the Berthclot medal, with each 
(a prize of 2500 francs and a mention of 1500 francs), pna» in chemistry awaidcd annually, 
for the discovery of a means of rendering some General Prizes — ^The prize founded bv the State 
mechanical art less unhealthy; the Jecker prize (3000 francs)— subj^t proposed for 1921 • to establish 
(to,ooo francs), for work in organic chemistry; the a methodical classification of the vascular palaeozoic 
Cahours prize (3000 francs), for encouraging young plants; the Le Conte prize (one prize of 50,000 francs, 
workers already knowm by their chemical researches; encouragements), for notable discoveries in mathe- 
the Berthelot prize (500 francs), for researches in matics, physics, chemistry, natural history, medical 
chemical synthesis; the Houzeau prize (700 francs), science, or new practical applications of these sciences ; 
for a young deserving chemist. the Jean Reynaud prize (xo,ooo francs), for original 

Mineralogy and Geology, — The Cuvier prize (1500 work in science; the Baron de Joest prize (2000 francs), 
francs), for the most remarkable work in mineralogy for work in physical science; the Parkin prize (3400 
and geology; the Delesse prixe (1400 francs), for a francs), for work on the relatims between volcanic 
work 00 geological or mmeralogical science; the action and abnormal atmospheric disturbances; the 
Victor Raulin prize (1500 francs), for facilitating the Saintoin prize (3000 francs), for contributions to the 
publication of works relating to geology and palsDonto- mathematical sciences; the Henri de Parville prize 
iogv; the Toseph Labbd prize (tooo francs), for geo- (1500 francs); the I.onchampt prize (4000 francs), for 
lo^cal work or researches contributing to the develop- the best memoir on diseases of man, anlmalt, or 
ment of the mineral resources of France, its colonies plants from the point of view of the introduction of 
and its protectorates. mineral substances In excess as the cause of these 

Botony.-^Tha Desmaziires prise (1600 francs), for diseases; the Henry Wilde prize (one prize of 4000 
the best work on Cryptogams ' published during the francs or two of 2000 francs), for discovery or work 
preceding year; the Montagne^ prize (1500 francs), In astronomy, phvslcs, chemistry, mineralogy, geology, 
to the autnor or authors of Important works or dis- or experimental tnedianics ; the Gustave Roux prise 
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(if)Oo francs) for a >oung French scientific worker, 
the fhorlet pnze (1600 francs) 

Special !• oundalwns — ^The Linnelongue foundation 
(aooo francs) to one or two persons in need of assist 
anoe belonging either thcnmlves or through their 
parents to the scientific world the Laplace prize to 
the first pupil leaving the Ecole Poly technique the 

L F Rivot prize (2^00 francs) between four pupils 
leaving each year the h cole Polytechnique 
Research Foundaiton — ^The Ir^mont foundati n 
(1000 francs) the <jcgner found ition (4000 frims) 
the Henn Bccquerel foundation (3000 francs) the 
Bonaparte foundation for assisting researches b\ 
workers who have already ^iven proofs of then 
capacity and lack sufficient resources to under 
tike or pursue their investigations fminimum grant 
2000 frtnes) the Loutreuil foundation (125 ooc francs) 
the Charles Bouchard foundation (5000 francs) foi 
the assistance of researches in meduine or ph>sio]ogv 


\PPL 1 LD PLINI MORPHOLOGY 

'T'HL importance of a knowledge of the special 
^ physioloLV of u crop plant in ittempting to im 
prove the yield or quality of the product needs no 
demonstration Ihe case for the study of the mor 
phology of the plant is no less cle ir and is reinforced 
by the fact that the two lines of investigation should 
go hand in hand Fhere are numerous familiar in 
stances where successful cropping depends upon the 
correct understandmg of morphological pnnaplos and 
those botanists wise enough to reflect upon the lore 
of the intelligent practical man arc aware that the 
knowledge possess^ bv him of the essential morpho- 
logy of the plants with which he deals is frequently 
of no mean order 

There can be little doubt that fuller investigation of 
the moi phology of ccontmiic plants (and especially of 
those of the tropics) would be profitable from both the 
scientific and commercial mints of view An example 
of such aork is afforded oy the fourth of Dr C A 
Barber s memoirs on Indian sugar canes in which 
he deals with the tillering or underground branching 
of the plants (Memoirs of the Department of Agn 
culture in India Studies in Indian Sugir Canes 
vol X No 4 June 1919) Since in the sugar cane 
(Saccharum) the crop comprises aenal stems derived 
from the branching of the underground rhizome the 
desirability of a full knos^ ledge of the methods of 
branching and of the fictors r^ula ting the process is 
evKknt By careful organisition Dr Barber and his 
assistants have dissected and examined a large scries 
of canes (both adult plants and ^edlings) and the 
results so far obtained are of ion<iderable interest and 
promise 

The chief classes of canes occurring ui India include 
thidc canes obtained from tropical sugar growing 
countries and Indian cultivated canes together with 
wild Saccharums not used for sugar production The 
results of th« research show that branching in the 
vanous groups from the wild Saccharums to the thick 

a ical canes is of the same nature but of very 
(rent degree Taking a to represent main shoot 
and h its branches c branches of b and so on Dr 
Barber arrives at a senes of formulae Tor the struc 
tural composition of the clumps at crop time varying 
from a+mb+c in the thick canes to a+mlr+nc + 
nd+me+f in the wild Saccharums while the different 



and size between the brandies of different orders in 


the same plant have also been carefully studied The 
general tendency U for the later brandies to be sue- 
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ccssivety thicker to have longe^oints, and to show 
greater curvature at the base The characters of the 
branches of different orders are found to be so definite 
that the harvested canes can be easily separated at the 
mill and classified into early and late canes rhis 
opens up i new line of work since it becomes possible 
to examine these different classes of canes separately 
at the mill and to asctrtiin their relative sugar content 
and nulling qualitieb A further point of practical in 
terest arises in connection with this question The 
differenccb exhibited by canes of varying ages in the 
same clump €ire often much more marked in dumpa 
raised from seedlings than in those grown from cut 
tirgs Ihc question as to whether this variation is 
handed on when the seedling is propagated vegetiu- 
tuelv IS not yet dehnitely Imown and expenmenta 
ar bcin^ onducted to determine this point which 
Is <f consider bl mportinie in the proper selection 
cf seedlings 

Ihe factors influennng the amount of tillenng m a 
fl nt re f course b th nheront ind external Dif 
ft rent species and varieties as well as setdlings from 
the same parents differ widely but suih dilrerences 
are compluated and often masked bv others brought 
alxut by variations in envirtnment which m the case 
of the sugar cane appe ir to be transi itable into terms 
of amount of food available Dr Barber points out 
that light spacing in the field moisture soil constitu 
ints and manuring appear to be the chief controlling 
factors and of these he re^^ards the light as probably 
the most important limiting f icU 1 in the production 
of the greatest number of canes per acre fhe 
results obtained in the investigation ruse the lu pe that 
It ma\ be found possible to desetc^ the work along 
the lines indicited b\ Dr Barber 


THE ROIAL SOCIFTY Ob W ESThRh 
AVSTRALU 1 

\;^ESrERN XUSIRAIIA has followed the other 
Australian States in the development of its 
senior saentific society into a Roval Society and has 
issued the first four volumes of the Journal in its 
new form 1 hanks to the enlighten^ support of 
the State which undertakes the printing and pub 
heat ion the soaety is able to issue a better journal 
than would be possible if it were dependent on its 
still smatl roll of members The soaety has started 
well owing to the cordial co operation of the new 
and democratic local university with the scientific 
services of the State The first four presidents have 
been Profs Dakin and Ross Mr Gibb Maitland (the 
Government Geologist) and Mr Montgomery (the 
Government Mining Engineer) 

\s the reorganisation of the soaety marks a new 
start the journal appropnatoly includes some synopses 
of existing knowledge of Western Australia, thus 
Mr Alexander begins an interesting senes of papers 
on the earh history of AustrUian zoology and tie 
also contnbutes a list of the Ortfioptera Mr Hedley 
has compiled a useful catalogue of Westralian Mol 
fusca and the third volume is mainly occupy bv 
W V Fitzgerald s memoir on the botany of Rim 
beriev indumng the description of two new genera and 
eighty ei^t new species In the presidential ad- 
dresses Prof Dakin deals with vitalism adopting a 
non committal conclusion but being quite uncon- 
vinced that there is in life any non material lactor 
and Prof Rots discusses the problems ol national 
saentific organisation apd education m the light of 

1 Joorasl md PraMtdmgi of tia Raysl Snrtev of Wmmiii Asa ril ii 
V«L i Pp ss» 4 -aii 4 -«( pit. (19x4 is) ^ w+sit^Zflt. 
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the leeeont of the war and offers some illuminating 
personaHv collected mformation 
Mr Gibb Maitland bemns his address with the un- 
expected claim that geology has nothing to do with 
war, ignonng the many millions that might have 
been saved had geologists been emploved earlier on 
our side, the Germans of course nad a large geo 
logical staff at the beginning Mr Maitland s address 
IS devoted to the problems connected with the Nul 
lagine formation, and his most generally interesting 
oondusion that the scratched stones found in it 
are not as has been datmed by scune Aubtralian 
geolt^ista evidence of an tirly glacntion but ate 
due to friction donng earth movements Mr Mont 
gomery s address is a new st itement of his view 
that the level surface of the plateau of Western 
Australia is a plain of marine denudition 'ind that 
the escarpments, locally known as breik aw ays 
are sea cut cliffs Mr Montgomery s arguments are, 
as usual interesting ingenious ind fair It is im- 
portant to remember that n geologist who knows the 
and regions of Australia so intimately as Mr Mont 
gomery should have arrived at conclusions as to 
wind action so different from those adopted in Africa 
The view that in recent times nearly all Western Aus 
traha was qpvered by the sea does not explain the 
restnction of the marine deposits to a relatively 
narrow band or the change in the topography above 
their margin These deposits have a wide extension 
in the zone seaward of Norseman , the limestones 
there he accepts as Miocene 
The paper bv Mews Jutson ind Simpson m 
vol 11 on the geology of Albany gives further cvi 
dence of these manne deposits as tlKir Plantigenet 
beds ” are a narrow coastal series ending inhnd on 
the slqie of the ancient plateau The manne origin 
of the break>-awa>s is rejected bv Messrs I nlbot 
and Clarke (vol in p 79) in their valuable contribu 
tion to the geology of the little known country toward 
the eastern frontier These authors claim the dit 
coveiy of an upper Cretaceous or earlv Kainozoic 
jactation in the Wilkinson Range (ht 26^ S ) on the 
basis of a bed with <ilnatcd boulders which as they 
recognise must have been formed by icebergs in 
shallow water The evidence for the age of this 
boulder bed seems, however, quite inadeouatc The 
chief contnbution to anthrx^logy is bv Mr W D 
Campbell on the natives of Sunday Island who m ikc 
their boomerangs of tank iron and obtain their fire 
wood from the m'linland although the author 
describes the wide intervening channel owing to its 
fierce currents as dangerous to small craft 
The treasurer of the soaetv Mr Allum of the 
Royal Mint Perth discusses the decimalisation of 
currency in a pape which conveys -i wnming how 
strongly some authorities feel against it lie quotes 
the view of the Sngtneenng ond Mtntng Journal of 
New York that the compulsory adoption of the metric 
system would be a cal imitv of the first ordfr 
Mr Allum is lesi» emphatic but he is op|>osed to the 
decimal system as its advantages may not be equalled 
by Its drawbacks and holds that if it be adopted the 
sovmign should be the standard of vilue ind the 
shiUing should be retained and divided into ten pence 
^ J W G 


A NEW DEVEIOPMEm IN IGRI 
CULTURAL RESEARCH 
n LL interested in agricultural progress will welcome 
^ as one of1;he most signiffcgnt events in the his- 
torv of Pfitufc agnculture the establishment of a 
research department by the Olympia Agricultural Co , 
Ltd 
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The company under the chairmanship of Mr 
Josqih Watson, is farming on a scale probably un- 
precedented m this countrj, having purchased for its 
operations agricultur il estates totalling practically 
20 uoo acres m the counties of \ orkshire, Northamp- 
tonshire Cambndgeshire Suffolk, W*irwickshire, at^ 
Wiltshire Ihc rest treh department will exercise 
advisory functions m connection with the fanning 
operitions of the company but its primary object is 
to conduct restarch in vaiious branches of agricul 
tural scicmc and practice for the gcneial welfare of 
British igriculture to which end li&:ral financial pro 
vision for its activities has been made 
Ihe direction of the department has been assumed 
by Dr Charles Crowthci i itcly professor of agncul 
tural chemistry in the University of Leeds and 
director of the institute for research in animal nutn 
tion in that University who will continue and extend 
his experiment il work m that subject 

Plant breeding research will be a further prominent 
fixture of the ckpartnient s activities, under the direc 
tion of Capt Hunter latcl\ in chirge of the plant- 
breeding w ork earned out in Ireland under the 
l^p irtnit nt of Agriculture and Technical Instruction , 
whilst provision has also been made for research on 
soil probkms and plant nutrition under the direction 
of Capt C T Gimingham late chemist to the agri- 
cultural research institute of the University of Bristol 
1 he headquarters of the department have been 
located on the company s estate of some 2700 acres at 
Off church near Leamington where the ancient man 
^lon of Offchurch Burv is being idapted to provide 
the necessary laboratories etc which arc now ap- 
proachmg completion brom this centre experimental 
work with crops and stock on all the company s 
estates will be earned out under the general super 
vwion of Capt F H Billington late of the staff of 
the Irish Department of Agnculture 
It IS the. denire and mtcntinn of Mr Watson and 
his CO directors that the department shall be an 
agricultural research stition in the fullest sense of 
the term end that the results of its work in so far 
\n thev may be of general interest shall be made 
fully ivailablc to the general body of British agn- 
culturists 

For some time t?he activities of the department 
must neiessinly be directed to the cxpcnmontal work 
essential to tht establishment of a lound basis for 
Its advisory work but this is bound to produce much 
information of genet d interest 
The enhanced appreciation of the import ince of 
resc ireh Ic British industries is one of the most 
significant effects of the war and it is gratifying to 
find ih t British igriculturt dcsoite its tr iditional 
ronserv tism and suspicion of academic theory is 
not to lag behind other industries and a good omen 
that it should contun in its ranks men so alive to 
the vdue of research as to provide for it within the 
industry without the stimulus of subvention from the 
public purse 


Af A THFAf A TfrAf STATISTICS ^ 


P ARTS III ind IV of the twelfth volume of 
' Biometnka * contain papers of interest to all 
classes of statistician Those especially attracted by 
work on the general mathematical theory of proba- 
bility will welcome the continuation of Prof T^ou- 
ppff’s paper on the Expectation of the Moments of 
Frequency Distributions ” It will be ^rred that the 
notation of mathematical expectation offers certain ad 
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vantages over the forms of px^ssion more commonly 
adoptra in this country, but Prof. Pearson does well 
to point out that the supposed fundamental distinction 
of method daimed by some Continental writers is non- 
existent. He himself contributes a very interesting 
paper on a method of generalising Tchebycheff's first 
theorem. He finds that the method of approximating 
to the limits of a probability is unlikely to be of much 
practical value in the classes of function of usual 
occurrence This result does not, of course, deprive 
Tchebycheff’s ■work of its interest in permitting of the 
establishment of Bernoulli’s theorem and of Poisson’s 
generalisation of that theorem bv elementary methexis. 

Papers of importance both to the student of theoreti- 
cal statistics and to the practical computer are those 
of Miss Pairman and Prof Pearson on the correction 
of the moment roelhcients in limited range frequency 
distributions, of “Student” on deviations from the 
Poisson limit to the binomial m actual data, and an 
editorial, entitled ** Peccnvlmus,” correcting errors in 
various published formulae. 

TTiose ^ho me engaged in psychological investigation 
yriW turn to Dr, H. Thomson’s memoir on psycho- 
physical curves and to the same author’s discussion 
of hierarchical order among correlation coefficients, a 
subject to uhich other recent papers have beem devoted 
In the miscellanea and in a cx>-opGrative study of the 
of the common tern, the biometrician will find 
much to interest him. It is invidious to cite any one 
paper ns deserving of special praise, but, from the 
point of view of practical statistics, the discussion of 
the correction of moment coefficients in the rases to 
which the classical method of Sheppard docs not 
apply is of chief interest. The volume includes a 
touching tribute to the memory of Dr Charles B. 
Goring, whose untimely death has deprived crimin- 
ology of one of its most devoted and skilful workers 

THE KINEMATOGRAPH IN SCHOOLS. 

•T'lIE u&^of the kinema for schools, and not merely 
* for school children, has been definitely carried a 
few stages neaier realisation by two recent developments 
which were brought to the notice of teachers attending 
the annua! meeting of the Geographical Association 
In the first place, a portable instrument at the fairly 
reasonable price of 6oI. is now on the market. The 
case itself is fireproof ; the lamp is in one separate 
fireproof chamber within the case, and the film is con- 
tained in another, all except the four inches or so 
actually in the gate; while the instrument is operated 
by pressing two or three buttons on the outside. The 
adaptation of the kinema to the class-room in this 
way has two incidental advantages which are In them- 
selves very great advances. Owing to the fact that 
the light required is not nearly so strong as for a hall, 
(i) ttw instrument can be run off one of the lighting 
points in the ordinary lighting circuit, and (j) the 
reduction in light is accompanied by a reduction in 
heat, so that the film can actually be stopped for 
some minutes for discussion by the class. 

Secondl), the provision of the films seems to be 
in process of being placed on a more satisfactory basis. 
Films were used during the war for the instru^on of 
soldiers, and the kinema takes its place in the uni- 
versity, notablv In the instruction of medical students. 
Tht difficult}’ in the past has been to know what there 
was to choose from, and how to choose what one 
wanted. It is not easy to choose lantern-slides, and 
it is less eaiw still to du>ose films. It cannot be 
said that difs difficulty is wbcdly met, but the 
establishment of the community Motion Picture 
Buceau goes a long way towards meeting it. 
Thm is, at any rate, soniewhere to go to inquire 
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whether that exists which one desires, and there 
is a central body which w’ill gradually learn what 
it is that schools demand, and with the demand will 
come the Hupplv. The firm receives films and edits 
them to make more or lest suitable for schools. 
One of the sessions of the recent annual meeting of 
the Geographical Association was taken up by a 
demonstration by Capt. Hodges of the value of the 
kinema in the teaching of geography. The films 
showed varied grratlv in quality ; the most ambitious, 
an American mm dealing with the life-history of a 
volcano, was the least successful for several reas<Mis, 
the most fundamental of which was that it auffered 
from the distinctly American failing of being non- 
regional. Other films, dealing with Egypt and the 
NUe, lumbering, and coffee culture in Java, could very 
easily be fitted without anv jars into geography 
courses. This is, perhaps, not all that is desired, but 
it showb, at any rate, that the problem Is being 
tackled, and that there is every prospect of a satis- 
factory solution ere long. 


IRRIGiTJON IN EGYPT. 
had octasion in Naiirf of September i8 and 
October q last to allude to the controversy which 
has arisen out of the proposals put forw’ard by the 
£g}ptian Government, under British ad\i«e, for the 
development of the agricultural districts of Egypt and 
the Sudan b> means of additional irrigation works 
on a verj extensive si ale The controversy culminated 
in the appointment of a Foreign Office Committee, 
w’hich sat in London to inquire into the charges 
brought b\ Sir William Willcocks agatn&t the 
Eg}*ptinn Public Works Department. The Com- 
mittee ’b findings exoneiated the Department, but 
failed to satisfy Sir William, who forthwith reiterated 
and amplified his accusations with increased vehem- 
ence. Criticism so trenchant and persistent from an 
engineer of undoubted standing and experience could 
not be ignored, and now it has been decided to submit 
the whole question to an International Commission 
consisting of three members — an irrigation engineer, 
nominal^ bv the Go\ernment of India, as president: 
a British physicist, nominated by the University of 
Cambridge ; and an irrigation engineer, nominated bv 
the Government of the United States The terms of 
reference are: — “To advise the Egyptian Government 
upon the projects prepared by the Public Works 
Department, w’ith a view’ to the further regulation 
of the Nile for the benefit of Eg3rpt and the Sudan, 
and in particular to examine and report upon the 
physical data upon which the projects rest, and to 
report upon the propriety of the manner in which, as 
the result of these projects, the increased supply of 
available water thereby provided will be allocated at 
each stage of development between Egypt and the 
Sudan, and to advise as to the apportionment of the 
cost ns between Egypt and the Sudan.” In a matter 
so seriously afToctlng the welfare and development of 
two important countries, it is to be hoped that the 
decisions arrived at by the Commission will be such 
as to command a general consensus of expertapproval. 

The Cairo correspondent of the Times states, In a 
message published Tn the issue of Janugrv 23. that 
the Commission is constituted as follows : — Mr. F. St. 
John Gebbie, Chief Engineer, Bctfnbay, who was last 
engaged on the Sukkur barrage scheme — nominated 
bv the Indian Government (chairman); Dr. G. C. 
Simpson, meteorologist at Simla — nomlnatra bv Cam- 
bridge Univ«erslty; and Mr. H, T. Coi’y, who directed 
the Salton aea woHct^ California. In rqod— nominated 
bv the American Government. Jjir. J. L. Capes, of 
the Egvotlan Ministrv of Education^ will be awretary 
of the Commission. 
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VERTEBRATE REMAINS IN THE 
CAVERNS Of ORIMlini 

pROF MARCELLIN BOULE his completed hi^ 
A ttudtes of the remains of verltbrate mi mils found 
with primitive tn in in the caverns of Grimaldi and the 
final results of his work hive just been published as 
the concluding part (fasc iv ) of the first volume 
of the Pnnee of Monicos Les Grottes de Giimnidt 
(Baouss^ Roussd) 1 he new instalment deals with 
the Carnivora Insectivora Chmiptcn and Rodentn 
and various fngments of birds and lower \ertebrates 
and ends with a valuable funeral summary Beside*! 
the technical descriptions u7 the fossils illustrited bv 
beautiful plates in heliogravuie Pi of Boule con 
tinually introduces short diMussions of the relalitn 
•hips and distribution of the v in us mimals with 
which he deals adding sever il maps ind s<mc 
geneatc^ical diagrams He has therefore ptoduced i 
most inteiesting and re idablc treatis c n iht Euro 
pean Pleistocene \crtebralt fauna which we com 
mend to the notice of both g legists md roologists 
He speriallv emphasises the importing of the dis 
covery that in the low latitude of th south cust of 
Franco there is the sam buccfssun of Pleistoiim 
mammalian faun is that his ilrc id\ been ibscrved 
throughout the rest of Ontril and \\ stem I uropc 
dn tht bottom I ivers on the floor of the caverns of 
Grimaldi there arc the mimals of the warm < hellcan 
episode (Elephas atiitquus Rhtn< tk Mcrrlt hifpo- 
potamus etc) in the nt\t lavers is the cold fauna 
of the Achculian md MousU ri m (glutton ermine 
marmot reindeer etc) m the upper livirs are the 
ordinary m immals of historic times \mong tht 
animals now described Prof Boule considers he an 
recognise everv gradation N tween the Plioccnt bears 
and the modern brown bear he also secs seme ap 
proach to a Pliocene species in the Pleistocene leopird 
He agrees with other observers tbit the wild cit most 
nearly approaches that of Mnci now mmed Feliv 
ocreaia Equal! v interesting ts his iccount of the 
fossil lynx, which proves to be exactly intcrmediite 
between the northern and the Spanish races of the 
Ivnx at the present day 


IPPARATU^ FOR I APOl R PRLSSURE 
DETLRMI^A1I0W^> 

T^IRECT measurement of the vapour pressure of 
^ solutions for the estimation of molecular weights 
has never been much used, RaouU s barometru method 
being too tumbersome for gtntril um , A simple 
apparatus for this purpose is however described by 
Mr Rc4>ert Wright in the Journal of the Chemical 
Soaety for October It consists of a flask (i<o c c ) 
and test tube (20 cm xa cm ) connected b> n a livery 
tube fused into well fitting glass stoppers This 
delivery tube is provided with a stopcock just above 
the flask, it reaches nearly to the bottom of the tvst- 
tube, but does not pass through the stopper of the 
flask The stopper to th** test tube is provided with 
an exit tube cairying a stopcock lo tarry cut a 
vapour pressure determination a weighed quantity of 
the solute is placed m the test tube flask and tube arc 
half-filled with solvent, and the apparitus connected 
together and evacuated bv means of a filter pump 
attadied to the exit tube of the test tube m order to 
boil all the air out of both solvent and solution 
Emulsion of t^ air it facilitated bv gently warming 
flaik After exhaustion is complete both stop- 
oocka art d<Md, and the apparatus left for t^^o** 
thcio hours to attain the ordinary temperature Then 
^ tfp above the flask is gjmfly opened, and the 
extent ter which the column of liquid m the delivery 
tube is depreued bdow the level of the solution in 
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the test tube is a measure of the vapour pressure 
Iho observed depression must be corrected m capil- 
larity 1 he test tube is then removed and weighed in 
order to ascertain the mass of the solution and if the 
latter is concentrated its density must be measured 
As a solvent water is unsuitable alcohol and cat bon 
tetrachloride arc Mitisfactorv but btnzenc cannot be 
used because of the action of itb vapoui on the tip 
lubruant 

I \PtRIMbNlS ON TRAIN RIS!bTl^CL 

O 1 111 way in{^inccik Bulletin 110 of the Lni 
* v«rsii\ of Illinois is of speciil intciest because 
It onlains 1 rcpoit of somt expeiimcnts on train 
resistance carried out bv the exptiimcntd station of 
ih I niversity in loopintion with the Illinois Con 
ti il Kailw IV lists were m idc to me isurc the lesist 
anu of pisscngcr trams m servut up to speeds of 
sivinty miks per heur Ihc main results art em 
bulled m a set cf lurvts ihc pciuhinty brought out 
by the experiments is th it tht 1 sistanc is not a 
function of the speed ilonc 1 ut a fumtinn of the 
spttd md the carwcij^ht IIm inference from the 
cxpcrimtnls is that othtr thm^^s bcin^ equd thi 
hoivier the c 1 tht less tht resistance 

Iht results are hi elv to differ from those obtiimd 
bv experiments on 1 nglish riilwivs betausc the ti ick 
IS different tht standard of maintenance is prob iblv 
dilTeient and ilso tht construction of the cars E\ 
p nmtnts on trim resistanct on British 1 iitwavs have 
been madi bv Sir John Aspmall In these cxperi 
ments it was found th it the tram it sistanc is a func 
tion of the spot d md the It ngth of the tr iin Prob iblv 
if the Illinois experiments could bt re-examined in 
terms of the length of the trim the \8pinall formula 
might bt found to fit the d il v obt imed because 
intn ISC in car weight generallv me ns increase in 
length of train one is the function of the other 
Oui \mencan fritnds rtalise Iht national advan 
tige to be gamed bv to operation bttwttn umversitv 
and railvvav They have an experimental station 
orginised and maintained bv i university cooperating 
with a railway compinv in an experimental leseirch 
Similir relations might be hoped foi between uni- 
versity nd riilway m this count fhere is no 
doubt that both would giin considerably by mutual 
CO operation 


THE EVOLUTION OF BOTANICAI 
RESEARCH 1 

A MrrTING of the American Association in St 
I ouis 18 of speeiil inUiest to botanists When 
this citv was little more thin a frontier town Dr 
George Fn^lemann became one of its citizens In 
spite of his duties as a successful physician he became 
one of our greatest botanists in fact m the davs 
when taxonomy was practically the whole of botany 
and our virgin flora was being explored the great 
American trio of botanists was Asi Gray (of Cam- 
bn(%c Mast ) John Torrey (of New York), and George 
Englemann (of St Louis) Englemann’s distmction 
was that he published no general botanical works, but 
selected a senes of the most difficult problems in 
taxonomy, and in a masterly way organised for m 
many perplexing groups With tbew groups his name 
will always be assortated To a botanist, therefore, 
St Louis means the home of George Enf^emann 
There ts another association also for the botanist 
St Louis 18 the home of one of our great botanical 
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gardens identified for those of us ifvho are older with 
m name of Henry Shaw, but ire becoming 
accustomed to its later nime the Missouri Botanual 
Garden Its plans and activities represent a fitting 
continuation of the spirit of Fngleniann and 
adapted to the progress of botanical science 

In ronsequenci of these nssoii itions St Louis may 
be said to hive i botanical ntmosphtre of ^hith 
botanists are very conscious We ha\t the feeling 
therefore not of a visit but of i home coming 

\ prcsidcntnl address delivered to 1 group cum 
posed of investig ttors represe ntinc ill the sciences 
and including also those inlc rested in science should 
deal with some interest common to ill In my judg 
ment our common bond is inter st in research in 
fact, the major purpov of this association is to stimu 
late research by the personal contact of m\ estigptors 
In selecting is my subject therefore the evolution of 
botanical rese irch I am issuming that the situation 
developed m t\ ipply m a goner il w iv to all scientific 
research 

My purpose i» not U outline the historv of botanual 
research but rather to direct attention to certain 
evolution ir> tendencies md to project them into the 
future Wc ire ill fim liir vvilh the j^radual historical 
development of different phases cn botan) until 
botanists became segregated into manv distinct groups 
the only common bond being the um of plmts tor 
investigation Fhis segregation was for a time \try 
complete so th it the interests of one group would not 
have been affected if none of the other groups had 
existed Ihib monastic phase of botanv has subsided 
somowhit not for all individuals but fur the subject 
m general The diffircnt grouos ire coming into ton 
tact and even interlocking t»o that the science of 
botiny bids fair to be recognised as an increasing 
synthcsib rather than as an men ising disintegration 
In connection with these gradual evolutionary changes 
I wish fo emphasise three tendencies which seem to me 
to be significant As in ill evolutionary progress the 
tendencies may seem numerous but the three 1 have 
selected seem to me to be especially prophetic of a 
new era of botanical research 

(i) One of the growing tendencies of botojiical re 
St irch is to attack problem^ that are fundamental in 
connection with some important practice The out 
st mding illustration of course is the increasing atten 
tion given to he problems th it unck rlie igriculture 
but there are meny other pnctices also which are em 
bedded m botinical investigation ^e all realise thit 
this tendency was stimulate by the war , in fact this 
has been the cxpcnence of all the sciences mire 
notable jierhips in physics and chemistry than in 
tht other sciences but a vorv obvious general rCsull 
Ihis ttndenev is so strong at priscnt that 1 
do not believe it will ever subside but it should be 
understood Iherc is no evidence that it is tending 
to diminish rest irch the sole purpose of which is to 
extind the boundaries of knowledge which all of us 
must agne is the great objective of research It 
mereh meins thit experience developed m connection 
with an important practice h is suggested fund imc ntal 
problems the solution of which is lust as important 
m extending the boundaries of knowledge as in 
illuminating bome practice In fact among our irost 
fundamental problems are those that have been aug 
gested bv experienc^e Ihe injection of such problems 
among those not related to ^neral experience is not 
to the detriment of the latter, but simply extends the 
range of research 

I have no sympathy with the artificial segregation 
of science into pure and applied science All saenoe 
Is one Pure sdenre is often immensely practical, 
applied science is often very pure science and between 

NO 2622, VOL 104] 


the two there is no dividing line Ihey are like the 
end members of a long and intergrading senes — very 
distinct in their isoUted and extreme expression, but 
completely connected If distinction must be ex 
piessed in terms where no sharp distinction exists, it 
may be expressed by the Urms fundamental * and 
superficial Ihiv irc terms of comparison and 
dmit of every intcrgradc Ihe seneb may mewe in 
either direction but its cnd-inembers must alwajs 
hold the same relitive positions Ihe first stimulus 
miy be our need, and a superficiil science meets it 
but in so doing it may put us on the trail that leads 
to the fundamintal things of science On the other 
hand the fund imant its m iv Im. i^nppcd first and only 
liter find some bupi rfirt il cxprebsion J he series is 
often ittaikod tirbt in some intermediate region, ind 
probibh most of the n search in pure science mav 
b< so placed that is it is nlitivelv fundament il but 
also relatively superficial Ihc real progress of 
scie ici IS awiv from the superficial towards the 
fundanuntal and the more fundunenlal the results, 
the more exU nsivi mav be the ir sujif rfici il c \pri ssion 
\oi onlv are pnrtu il probkms not a detriment to 
botanical science they incidcntallv ilso strengthen 
Its cl iim on public interest as i sc ic ncc that must 
be promoted \s an incidental result 1 look with 
confidence to a future of f ir i re itt r opportunitv for 
research than has been possible heretofore research 
which must be increasingly fundamental aod varied 
Fvin if this were not true m\ ireed fcir science is 
that while its first great mission is to extend the 
boundaries of knowl^gc thit man m iv live in an 
ever w idening horizon its second missidn is (p apph 
this knowle^t to the service of man that his fife 
may be fuller of opportunity 1 rom the point of view 
of science the second may be rcgirded as inci/Jenta! 
to the first but it ts a verv important incident and 
really btimulates research In short I regard this 
so called practical tendency in research as being 
entirely in the interest of research in general in 
increasing the range of fundamental problems in edn- 
tributing a powerml stimulus, and in securing general 
recognition of the importance of research 
(a) A second tendency which I regard as more 
important is an increasing realisation of the fact 
that botinicil problems are synthetic Lntil recently 
a problem would be attic ked from a single point of 
view with a single technique and conclusions reached 
that seemed as rigid as laws from which there is no 
(scape In plint morphology for example — and I 
spt ik from ptrsomi experience we described struc 
tures with no adt quite lonception of their functions 
V\ int physic legists on the other hand would describe 
functicns with no idequ ite knowledge of the struc 
lures involved while ecologists often described 
responses with no adequitf knowledge of either 
structure or function Ine simc condition obtained 
in the other sej^re^ates of botanv We all recall the 
time when plant pitholousts destribcd and named 
pithogenic erganisms ana oud no attention to the 
disease which of course is the ph\ siologicnl condt 
tion of the plant In short not only taxonomists 
but ill of us were stmoly cataloguing f irts in a kind 
of card index unconsciously watting for their to 
ordination This co-ordination has now begun and 
is one of the strong tendenacs which are certain to 
continue The morphologist is beginning to think of 
the significance of the sfructure he is dcScnbing, and 
the physiologist to examine the structures^ involved 
in the funcUons he is considering, while the eook> 
gist realises now that reqxinses to environment 
which he has been caudoguing are to be interpreted 
onlv in terms of structure and Ainction In otlHr 
words, around each bit of investigatiofjr, with its single 
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point of view ackl single method of attack, there is 
developing a perspective of other points of vlc^^ and 
other nieuiods of attack 

This does not mean a multiple attack on eich 
problem by each mvekti^ ilor Wc must remain 
morphologists, ph\ biologists and ecologists each 

group with its special technique and spttiil kind of 
data But it dots mean a tetter estim ition of the 
results, a watchful interest in the possibilities of other 
methods of attack, i general toning down of positivi 
ness in conclusions We all rcdise now that plants 
are synthetic, and that is quite a not'ible advuiK 
from that distant time when wt thought of them 
onl\ as objects subservient to Hw s of nomcnct iture 
This incrensing synthetic view is resulting* m i propn 
estimate of problems^ The dati st cured h> eich 
investigation constitute an invitation to further invcs 
tigation We have in mmd the whoU problem, and 
not straps of information In short tin *.ynthotic 
view his drvclopid about our problems thi atmosphere 
in which they 'ictually exist 

(3) A third tcndcnc\ which stems to me to be thf 
most significant ont, ix the growing lecognition of 
the fact that atructures arc not stitit that is incvit 
able to their last detail ^s a morpholoj^ist \ may 
recall to your memory the old method of recording the 
facts m refeiencc to the development of such i strut 
ture as the embr>o of seed plants Not onlv every 
cell-division in the ontogeny was riiordcd but also 
the planes of evcr\ cell division The conception at the 
back of such records was th it the programme of onto 
gem was fixed to Us mmuUst dttul It is probabh 
true that such a structure is about as uniform in its 
deselopment as anv structure can be but it his 
become evident now that many of thi detaiN recorded 
were not significant Insteid of catdoguing them 
as of equal value we must barn to distinguish thos« 
that jre relatively fixed from those th it arc van ibles 

In the same w i> much of the older work in 
anatomy must be regarded as records of details of 
which the relative values were unknown Even the 
structures insolved in vasculir anatomy are not static 
but manv a phylogenetic connection h is been formu 
lated on the conception of the absolute rigidity of 
such structures in thur minutest dttul Ihis ion 
ception has made it possible of course, to develop is 
many static opinions as there ue variables m 
structure 

Perhaps the 'greatest mass of details has been 
accumulated by the cytologists in connection with 
their examination of the machinery of nuclear division 
and nuclear fusion In no other field has the con 
ception of the rigidity of the structures involved 
become more fixed even to the minutest viriation in 
form ind position Of course, we ill nalisc that 
any field of investigation must be opened up bv record 
ing all the farts obtained, but we must realise that 
this IS only the preliminary stage Ihc time his 
come when even the recorded facts of cytology arc 
being estimated on the basis of relative yalues— that 
IS the inevitable things are being differentiated from 
the variables 

The same situation is developing in the field of 
genetics We all recall the original rigidity of the 
to-called laws of inheritance It was natural to 
begin the cultivation of this field with the conception 
that the programme of heredity is immutable, and 
that ttefimte structures are inevitable, no matter what 
the conditions may be There was probably more 

a ficatlon for this conception in this field, on the 
I of the eariy investigationi^ than in any other, 
but experience has begun to enlarge the perspective 
wociderfuliy The rapidly accumulating facts are 
becoming tso various that consistent explanations 
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require c high dcgrc.c of ment il af^iUty More funda- 
mental however, IS the rtcognilion of the fact that 
the problem of heredity involves not only germinal 
constitution, whi<h gives such iigidily as there is, 
but also the numerous factors of environment In 
other words such problems hivt tec c me synthetic 
in the hij^hcst degree, making possible results that are 
iny thing but si itie 

In considering thev illustrations of the tendency to 
n cognise that i lets au not xU pigeonholed and of 
equ il value it is becoming mor-e and more obvious 
Ihit our botanic il problems are in gcncial, the 
ipplic ilion of physics ind chemistry to pi ints that 
laws when wc really discover thorn, aic by definition 
stitic but th It then op( ration k suits jn xn} thing but 
statu stiuctures In other words, structuie must 
aspond to I iw but the particular liw that is gripping 
the situ ition m iy be one of many 

With such (vulutionaiv tendencies in mind what 
is the' forecast for botinieal research^ I wish to 
direct itunlion to three impoitmt fciturcs lhat socin 
urtiin to,chinctermc it 

(1) It will te mccHsiry foi the investigator who 
wishes to hive X shill in the progress of the science, 
latlKi thin miielv to continue the caid catalogue 
assembling of rindoni diti to ha\i i broader 
botinieal training thin his sctmed niccssuy tento- 
fon Our dtngei has been that thi cultivation of i 
special technique, which, of course is necessity is 
xpt to limit the hon/on to the boundary of Ih xt 
technique In some eases the result to the investigitor 
his teen more serious thin limiting his horizon it 
hxs lid him to discredit other methods of attack as 
of httk import xnce In case this attitude is i#so- 
ciati d with the tr lining of students it is continu^ 
ind multiplied bv pedigree culture The product of 
eertain Ixboratones is tecognised as of this type xnd 
It is out of line with the evident direction of progress 

i his dem xnd of the future does not mi in that one 
must spoil ilise loss thin formerlv Tt is obvious Ihxt, 
with the increasing intricacy of ptoblcms and the 
inevitable development of technique wc must specialise 
more than ever What the new demand means is 
not to specialise less but to see to it that every 
spcci xhty has developed about it x botanical perspec- 
tive In other words, instead of an investigator 
digging himself into i pit he must do his work on 
a mountain-top This secuns some understanding 
xnd ippreciation of other special fields under cultiva- 
tion, some of which will certamlj interlock with his 
own field lo meet this situiiioii will dmnnd more 
e ireful attention to the tr lining of investigators than 
It has received Interested, and even submerged, In 
our own work as we must be, still wo must realise 
thit thi would te invistigxtoi must doviloD his atmo 
sphoio as well as his technique, or he will remain 
medieval 

io bo mori concrcti the morphologist in the 
toming days must appreciate the relation that physio- 
logy ind ecology hold to his own iwld Ihis is far 
from meaning that he must be trained in physiological 
ind ecological investigation, but ho must know its 
possibilities The same statenicnt ipphts in turn to 
the physiologist and ecologist, and so on through the 
whole list of specialities 

This first forecast of the future applies to the 
necessary training of investigators rather than to 
investigation itself 

(a) A second important feature that is sure to be 
included in the botanical investigation of the future 
IS CO operation in research Chiring the last few 
years tne desirability of co-operetion has been some- 
what stressed and perhaps tbe claims for it have been 
urged somewhat unduly This was natural when 
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ue uere desiring to secure important practical results 
as rapidly as possible It opened up, however, the 
possibilities of the future No one questions that 
individual research to contrast it with co operative 
research, must continue to break the paths of our 
progress Men of ideis ind of initiative must con 
tinue to express themselves in their own way, or the 
science would conu to resemble Held cultivition 
rither than exploration It is in this way that all 
our previous progress has been made 1 ho new 
feature is that individual rct»earch will be increisingly 
supplemented bv co aperitive research There are 
two situations in which co opcrati\e research will 
plav m important rdU 

J he mon important situ ition is the case of a 
problem the solution of which obviously requires two 
or more kinds of specul technique There are many 
problems foi example which a morphologist and a 
phvsiologist should attack in cooptation because 
nc ther of them ilonc could solve it Two de 
tached 'tnd unrelated papers would nut meet lb«^ 
situition Our literature is burciened with too many 
such contributions now Iht one technique must be 
i continuil check on the other during the progress 
of the investigation Ihis is a very simple illustra 
tion of whit ma\ be called trim work It is simplv 
I pnctual ipphcation of out incrcising rcahs'ition 
of the fact thit problems irt often 8>nthetic and 
there forf insolvc a synthetic attick 

\noth r simpli illustration may be suggested If 
lixonomists and geneticists should work now and 
thin in cooperition the result might be either fewer 
or more spicies but in any event thty would be 
bethr species Iht (\periencc of botanists can sug 
gest man\ other useful couplings in the interest of 
better results In the old d tvs some of you will recall 
that we hid investigations of soil bacteria unchecked 
bv in\ work in chemistry and side by side with this 
wire investigations in soil chemistry unchecked by 
inv work With soil bacteria 

I^erhaps the most conspicuous illustration of dis 
cordint conclusions through lack of cooperation so 
extreme that it mav be called lack of co ordination 
mav be found in the fascinating and baffling held of 
phvlogenv To assemble the whole plant kingdom, 
or at least a pirt of it in evolutionary sequence has 
been the attempt of a considerable number of 
botanists and no one of them as \tt has taken into 
consideration even all the known facts There is 
the palTeobotanist who rightly stresses historical sue 
cession, with which of course, any evolutionary 
sequence must be consistent but cannot be sure 
ot his identifications and still less of Hie essential 
structures involved History is desirable but some 
real knowledge of the ictors who make history is even 
more desirable 

Then there is the morphologist who stresses simi 
lintv of structures especially reproductive structures, 
and leaves out of sight not only accompanving struc 
tures but dso historical succession 

I atest in the field is the anatomist espenally the 
vascular anatomist who compares the vascular struc 
tures in their minutest detail, and loses sight of other 
important faLtors m any evolutionary succession 

Apparently no one as yet has taken all the results 
from all fields of investigation and given us the result 
of the combuiation In other words, m phylogeny we 
have had single track minds This has Imn necessary 
for the accumulation of facts, but unfortunate in 
reaching conclusions 

This is but a picture of botanical investigations tn 
general as fcxonerlv conducted and it seems obvious 
iliat co-operatwe researd) will become increadngly 
common as co-operation is found to be of advantage 
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Ihe second situation in which co operative research 
will play an important rdU is less important than the 
first, but none the less real It must be obvious to 
most of us that our literature is crowded with the 
records of incompetent investigations Not sdl who 
develop a technique are able to be independent inves- 
tigators 1 hey belong to the i ard catalogue class 
Tney are not even able to select a suitable problem 
We are too familiar with the dreary reheirsai of facts 
that have been told miny times, the only new thing 
perhaps being the material used, and even then the 
result might nave been foretold It is unfortunate to 
waste technique and energy in this way, and the only 
way to utilise them is through co-operative research, 
for which then has been a competent initiative, and 
in the prosecution of which there has been i suitable 
assignment of parts In mv judgment this is the 
only wav in which we cm conserve the technique we 
are developing and make it count for bomething I 
grant that the prcxluct of such research is much like 
the product of a fa(tor> but we may need the product 

In one wa\ or another cooperative research will 
supplement individual rese irch Individuals, as a 
rule will Ik the pioneers but all cannot be pioneers 
After «xplorition there comes cultivation and much 
cultivation will be accomplished by co operation 

(3) Ihe most important feature that will be 
developed in the bctinical investigation of the future 
18 expel imental control Having recognised that 
structures are not vtitii (hat programmes of develop 
ment arc not fixed md that responses are innumer- 
able we ire no longer satisfied with the statement that 
til sorts of variations in results occur We mutt know 
just what condition produced t |i,iven result Ihts 
questioning as to causes of variable results first took 
the form of deduction We tried to reason the thing 
out 

A conspicuous illustration of this situation mav be 
obtained from the history of ccologv Concerned with 
the relation of plants to thar environment, deduc- 
tions becimc almost as numerous ns investigators 
Even when experimental work was begun the results 
were still vague because of environment hinall) it 
became evident that all the factors of environment 
must be subjected to rigid experimental control before 
definite conclusions covnd be reached 

What 11 true of ecologi is true alw) of every phase 
of botanical rese irch 1 or example, I happenra to 
be concerned with materials that showed an occasional 
monocotyledonous embryo with two cotyledons, while 
most of the embnos were normal The fact, of 
course was important for it connected up mono 
cctiledons and dicotvledons m a verv sug^stive way 
ind ilso opened up the whole question of cotvledony 
Important its the fact was muen mpre important was 
the cause of the fact We could only inf^ that cer- 
tain conditions might have resulted in a dicotvle 
donous embryo in a monocotyledon , but it was a very 
unsubstantial inference That problem Wilt never m 
solved until we learn to control the conditions and 
produce dicotyledonous embrvos from monocotyle- 
dons dt will or the reverse Comparison and infer 
ence must be replaced bv experimental control just 
as in the histoi^ of organic evolution the memod 
shifted from com^rison and inference to eftoenmental 
controL It will be a ^ow evolution and most of 
our condusioni will continue to be inferences, but 
these inferences will eventually be the baria of expert 
ment In fact, most of our conclusions ntt bm yet 
marking time until a new techiili^ue enables us to 
move forward 

These illustrations Thim ecology and morphidogy 
represent simple situations as conipared W{(f) the 
demands of cytology or genetics, but the same need 
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for experimental control 1 % u pressing one In those 
fields. The behaviour of the complex mechanism of 
the cell 18 a matter of sight, followed b\ inference, 
uhen we know that invisible factors enter into the 
performunce. How the cell prognimniL can ever be 
brought under experimental control letnains to be 
»ecn, but we must realise that in thi meantime wc 
are seeing actors without understanding ihi n action 
In fact, vve arc not sure that we see the actors; the 
visible things mav be simplv a result of their fiction 
The ienpoftant point is to keep in mind the necessary 
limitations of our knowlt'dge, .md not mistake infei- 
enct' 101* demonstration. 

Even more baffling is the piobleiu of adequ.ite ex- 
perimental control in ginetics Wt define gimtiis 
as breeding under rigid control, th( inferenti* being 
that by our methods vve know just what is happening 
The control is ngul enough in mating individuals, 
but the numerous evimls between the mating and the 
appearance of the progenv fire as vet biiond the K.uh 
of control. \Vc start .1 m.whme and leave it to its 
own guidance. The results uf this performaiut, 
spoken of as undei control, aie so various that many 
kinds of hvpolholual factnis are intioduied as tenta- 
tive explanations Thtre is no question that this 
is the best that tan be done .it present, but it ought 
to Im* realised that as vtl no real experimental tonttol 
of the pcrfornianc e has been devised The initi il 
control, followed bv inferences, h.as develoocd «i 
wonderful pcrspcttlve, but a mi thod of continuous 
control has yet to come. 

Having considered the conspicuous evolutionarv 
tendencies of botanical rest^arch .and their projection 
into the future, it remains to cemsider the possible 
means of stimulating progiess It will not In' .iccom- 
plished by increasing publication It is ptobabU our 
unanimous judgment that then is too much publii.i- 
tion at the present time What we need is not an 
increasing numlier of pajiers, but a larger percentage 
of significant papers This goes back to the selection 
of uiobtems, assuming that training is suflicic*nt \ 
leackr is expected to select his own problems, but 
We ate training an inert asing .imu of investigatois, 
and the percentage of le.ickas is gt owing notironblv 
less There ought to be some mc'thod bv vvliich 
botanists shall ngiee upon the signific'ant problems at 
any given time in the various fields of artivilv, so 
that such advice might be av'ailable. It is tertuinlv 
needed. 

I realise that our impulse has been to treat a desir- 
able problem as private propcTlv, upon which no trc‘s- 
paHsing is allowed Of course, common courtesv 
allows an investigator to work without compotilion, 
but the desirable problems are still more* numerous 
than the investigators, and we must use all our 
Inv'estigatlve training and onergv in doing the most 
desirable things. There need be no fear of exhausting 

S roblems, for everv good problem solved is usually 
le progenitor of a bro^l of problems. We shall never 
multiply Investigators as fast as our investigations 
multiply problems. In the interest of science, there- 
fore, we should pool our judgment, and ind irate to 
those who need it the hopeful directions of progress 
Not only is there dissipation of time and onergv in 
the random selection of problems, there is also 
wastage In Investigative abilitv . Every competent 
Investigator should have the opportunity to investi- 
gate. The pressure of duties that too often submerge 
tho^ train^ to investigate is a tremendous brake 
upon our progiyss. 1 am not prepared to suggest a 
method of meeting this situation, but the sdentifir 
fraternity in some wav should press the point that 
one who is able to investigate should have both time 
and opportunity. A university regulation, wdth which 
we are all too 'familiar, which requires approximately 
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the some hours of all its staff, whether thev are 
investigators or not, should be regarded as medieval. 

In conclusion, spc*aking not niereh for botanical 
research, hut for all scientific rese.irch, it has now 
advanced to .1 stage which piomiscs unusuallv rapid 
develupm(*nt The expCTiemc of the ritcnt \ears has 
brought science into the* foreground us «t great national 
asset It should be* one of tin* functions of this 
association to see to it that full advantage is taken 
of the opportunit) otfeied bv the present evolutionarv 
si.vgc of leseanh and public esti^em We must choose 
between inertia and some displav of .iggiessive cntrgv 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

London, — ^'Flie faculty of inediiinc has elected Dr 
H L. Eason to be its leprestnt.itive on the Senate 
in suttession to Sir Co«p<*r Perrv , who hns resigmd 
on his appointment to thi* juisi of Principal Officer 
of ihi I'niversitv ; .ind the f.iculty of scionte hns 
ehctid Prof L N (j Filon to Ik* its lepresent.itive 
on th< St‘nate in succession to Pi of. A. Buck- 
ninstti, who has resigned on his apjMiintment to the 
chair of phvsiology in thi l^nivcrsitv of Bristol 

Prof. T Lovidvy, professor of philosophy at Arm- 
strong College, Ncvvcastle-upon-Tvne, has been ap- 
pointed principal of Southampton Universitv C'ollege 
in succession to Dr Alex Hill, resigned * 

Mr. \ V Hni, FRS, follow of King’s (ollege, 
late fcdlovv' of "Innitv College, and Icnturer in phvsio- 
logv in the I nivorsitv of ('ambridgt , has been ap- 

f ointed to the vacant (hair of phvsiologv in the 
’nivcisitv of Manchester 

(liRiON College, ('ambiidge, has rot'cived a gift of 
io,ocxiL, the capital and interest of which me to he 
applied during the nc'xt twenty years for the cn- 
(xjuragc*ment of scientific rescurch by women in rruithe- 
m.ntic'al, phv steal, and natural sciences. 

Lt -t'OL. P. S. Lfifan, professor of hjgienc, Roval 
Army Medical College, will distribute prizes and 
certificates at the Sir John Cass T<<hnical Institute 
on 'liusd.iv, February y, and will give an address on 
applied stience m gas warfaie. 

On VVednesdav, January 21, Mr E W’vndham 
Hulme was presented bv the Patent Office Librar} 
staff with an illumin.ited address, bound in morocco, 
recording their appreciation of his woik as librarian 
during the last twenty vears We^ undei stancl that 
Mr Hulme will continue his editorial supervision of 
the “ Subject Index to Pcriodic'als ” published by tho 
Libiar) Vssociaticm. Mr Hulme has been succc'edf^ 
in his office h\ Mr. Allan Gomme, son of the late Sir 
I..aurence Gomme, and formerly an assistant examiner 
in the Patent Office 

The statement of the Rhodes Scholarships Trust 
for the year 1919 shows that the number of scholars 
actually in residence for either the whole or some part 
of the academic year 1918-19 was eighty-seven, vii. 
sixty-six C olonials and twenty-one Americans. Of 
these, thirty-one came into resioence for the first time 
There were also in residence nine ex-.scholars, of 
whom five were Colonial s and four Americans. In 
the United States the elections this year have been 
held under new conditions. In the first place, there 
has been no qualifying examination. The competition 
has been open, limits only by the fact that, In any 

g ven State, no one institution could be represented 
the competition by more than a small number of 
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< andidates, proportioned to the total enrolment of 
student* in tne institution In the second place, selec 
tion committees have boon composed of old Rhodes 
scholars acting under a ch'iirman not himself a 
Rhodes scholar It is hoped by degrees to extend this 
pnncipU eUcvihere to the extent at least of securing ' 
representation of Rhodes scholars on all electing com | 
mittees In the coupie of the year 1920 scholars will 
bo elected to represent the years 1930 and 1921 the | 
former coming into residence m January, 1921, the 
latter in October 1927 Revised circulars giving 
information m reference to the ird of the scholar 
ships m each of the communities to which they arc 
abHi{^nod will be issued shortly Anv further informa 
tion m ly he obtHined on ipphcation to the ofiices of 
the Trust Seymour House Waterloo Place London 
S W 1 111 the United States application may be 

mide to Prof Frank Avdclotte Massachusetts fnsti 
tuti of Technology Cambridge Mass 

Wb trust that there will be a ready md gcnercus 
responst to the ipoe il issued by Lnmrsitv College 
I ondon with the ipprtv tl cf the Sen cte of the Uni 
versitv for 1 sum of 100 oool to extend md reequip 
the school ( f mgineering which has plaicd so im 
portint 1 p ut in enginetring cduc ition and research 
Founded in 1828 this school has ever since enjoyed 
the inestimable idvantage of the guidincc of some 
of the most eminent scientific engineers of their 
day and its influence on practice has been very greit 
The reeo^btructic n and re equipment of schoms of 
engineering are inevitable at intcnals if they tie to 
exert in tfftctivc influence and there has probabh 
never been so vital a need as now to provide the best 
scientific educ ition possible for the young men who 
in due course will have to direct our enf,ineering 
commerce and conioete fc^r world markets The 
ippeal has imt with an txi client initi il response 
lord Cowdriv has given 10 oool and promised 
i further like sum when 70 cool has betn reached 
I he members of the fimiK cf the 1 ik Mr Charles 
Hawksley have given 3000I towards in extension of 
the hydraulic labontory which will be associated with 
his name while other substintnl amounts bring the 
sums subscribed and oromised to about 30 ooot There 
IS no more vitil need at the present time than the 
highest sciintific tr lining for \oung men who h i\ 
borne the btunt of war for scars nd arc now willing 
to dc vote further ve ars to oreo ir ilion for profc sstonal 
careers It is to be hoped th it the r miming 70 ocl 
will be quickU subscribed in order that the pirns now 
mide tan be carried out 

SOCIETIES AND ACADEMIES 

London 

(jeotoglcal Society January 7— Mr G W I implugh 
president in the chair I j North bynngothvris 
\\ inchcll and cert iin ( arboniferous Brachiopoda re 
ferred to Spirifenna D Orbign^ This paper is the 
outcome of a sujigestion made in 1913 by Prof T 1 
Sibl\ who pointed out the desirability of an attempt 
to remove the uncertainty which had hitherto existed 
in the naming of the British species of Syringothins 
and of the Carboniferous Spirtferids f^sessing a 
lamellooe surface ornament which it was customary 
to refer to Spinfertna because there was no other 
genus for their reception although it had long been 
recognised that few if anv of them really belonged 
to that K^nus ^fte^ indicating the exact sense in 
which certam frequently occurring terms are used 
and reviewing the history of previous research, the 
author discusses the history in Avonian times of the 
genus Synn^othyns and suggestb a classification of 
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Its species Variations due to time, to envlronmcintal 
conditionb and to distnbuDon in space are recognised^ 
and distinctive names are given to the mutations 
charactenstic of certain horizons — S S Baduaia 

t urassic chronolo^ 1 Lias Supplement 1, West 
hgland strata It is found that the preserved strata 
of me Glouci stershire Worcestershire Lias under con- 
sider ition happen in the main to be deposits of dates 
when the living Ammonites were rather smell, while 
there lb faunal f tilure and presumably stratal failure, 
of the timeb when large Ammonites flourished The 
converse phenomena are mainly illusfarated by North 
Somerset dt posits The times when large ind small 
\mmonitcs lived appear to follow one another like 
wave<t, illustrated even in a short table of I lasstc 
deposits 

Arlstotsllsn Society > January 19 — Prof Wildon Carr, 
vice president in the chair Prof J \ Saltli The 
philosophy of Giovanni Gentile Ihe paper began 
with I general i haractensation of the remarkable re- 
birth of ideahstu philosophv in southern Italv That 
philosophy as exemplified m the systems of Croce and 
(lentilc builds upon the found ition of history which 
it r< ntinis of is the conk nt of expeiience self created 
by the mini that seeks the theor\ of it The special 
problem now befere philosophy is the understanding 
of history and Mnprttms of its own history An 
tnd<a\our w is m uh to trati tht st ij^cs in the forma 
tion (lentik s thought its graduil enlargement 
from a thcorv if education into a universal meta 
ph\sics Ihis diMlopment culminates in the assertion 
of the identity of m nd s t ssence with its existence , 
it f the prmess of its own gridual self cnation Ihe 
doctrini that mind is atio purt is t iken md cmploted 
bv fiintile IS the guiding principle of a new form of 
ibsolutc ide ihsm Vs i ompared w ith i roce Gentile 
insists mon upon the units of mind i r spirit w hile re 
cognising iirtiin absolute forms of it as issuing from 
it and constituting its concrete being or filling Phtlo- 
sephv IS tht suprimt form of self lonsciousntss and 
so finds in itsilf the clue to all that mind is or has 
iH ited — Itself and its world This pnncffle once 
accepted applies itself md advances bv m immanent 
diiletlic No realih outside mind md its actniti is 
needed to iccount for ixpcnencc The pioor con 
lucktl with an itkmpt to r ndir the central id a of 
(» ntili s philosophv more fimiliir and to meet a few 
h)i f tions to Its ipprt hensu n md ncci pi mce 

SyDNFV 

Royal Society ol New South Wales, December 3, 1919 
Prof C E 1 awsjtt president, m the chair — 
Pri f C F Fawiitt Presidenli d address The 
unifonnitics of N iturc Ihe principle of continuity 
was considered m relation to the phenomena of the 
naturd world md primincnci given to the con- 
tributions of Mr V j Balfi ur to this subject The 
problem of the creation of the atoms of all, or at anv 
rate of bome (primary) elements ih still unsolved, 
md Ckrk Maxwell s origin il description of the atoms 
is hiving the niture of manufacture I arttcles ** may 
still be applied Ihe discontinuity between inJhimate 
matter and living matter remains unbridged, in spite 
of the hopes and efforts of many to bndge the existing 
gap The irregularities noticed from time to time 
m the periodic classification of the chemical elements 
have to a verv large extent disappeared as a result of 
the research of recent vcirs but the difficulty of 
planng the elements of the rare earth group satis- 
factorily remains as a htot on what ts otherwise Stitt 
one of the most fasnnating regularities known to 
chemists The president then gave the pehodie 
arrangement in a form he oonsideced nuMt suit* 
able at the present time— J H mMm Notes 
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on Acaciai No iv With descriptions of ne^^ 
sp^et Tht author dcsciibcs seventeen ne\b speaes 
Of Acacia or wattle, together with three neiV varieties 
The present are chieflv n itivcs of Ne\^ South Wales 
and Queensland and also of \Vt stern Australi 1 some 
promiK to be of economic imporlame Thi<; revision 
of the species will, it is hoped cnible the author 
later on to offer x modified (last»tfi abon of the whoU 
of the Australian wattles C A SnssaiUcIi and Prof 
T W Edgeworth DavW Sequence and coiieHlion of 
the Perm&>Carboniferous ind Carboniferous rocks of 
New South Wales Pirt i Ihc Cirboniforous forma 
tion of the Hunter Rivtr \allcv The Carbonifcrou** 
strat i of the Hunter River Valle> NSW are 
divisible into i lower and an upper sirus thi 
former deposited under vn inne tiu I ittcr under 
terrestrial conditions Ihe lower Carboniferous 
strata consist of mat me mudstones Innc stones con 
glomerates and tuffs and lontiin nn abund mt nnd 
tvpical m inne faun i they also lontain some fossil 
plants (drift veget ition) of which the |;,cnus ] cpido 
dendron is the most char ictenstu No ingular un 
conformitv exists between the lower ani Lpptr Car 
boniferous form itions the p iss ige from c ni to the 
other being m irked bv an f\tr lordinarv d vel pnoont 
of conglomt rati s fiom looo ft to 2000 ft thick ib \e 
these conj^lomer ites then murs a verv thid sen 
of vol( inic rock (lava flows and tuffs) with vhi h ar 
inter stratihed conglonier ites ind sh I s th* I itter 
containini^ fossil pi ints (tht Rhaiopltns flora) 

\\ V \\ de BenzcvlUi Fh term in it ion of thi nen 
mint of trees b\ stem inahsis httcahptuK tttmnah^ 
Tht calcuhtions show thit th< tree intreisis in hcif.h( 
raptdh until ibout thirtv vears old winging 2 8 ft 
per annum This ratt grodualh diminishes droj ping 
to 1 6 ft mean innu il increase when si\t\ six vears 
old J he diamtter intreise hkewist is grcittr during 
vouth but IS fiirh eienlv mainlnin d dui ng the 
whole period ranging from t p in to 03 n pci 
annum The mem annu d \ dumr increment whi h 
was 01 cub ft at Un \eirs shows a ste d unur v 
mtnl n uhing t ^t it sixtv siv \cais tf ige 

llanean Society of New South Walei Novcinbei 36 
i(|i9 Mr 1 J lleuhtr ortsidtnt in the ch ur 
G I Playfair Pendineae of New South W ihs Of 
a totd of sixticn specus ind twtntv three \aretios 
dt scribed or ncordtd three sptcits and eighletn virit 
ties arc described is new 1 ht m itcnal dealt w ith is 
mainh from the Svdnev and I ismore dislritts and in 
atWition a few e\ implts are from the Brisb me dis 
tnct-C 1 WUto A revised account of the Queens 
land I i.cythidatcce \ levision of the material b 
longing to the genera Birringtonia and C artv m th 
Queens] md Herbarium The following species ar 
retained Barrtngioma \pcaosa horst B calyptrata 
R Bi B longtracemosa n sp B sp (possibly 
longtracemosa) and Careya australts whilst two 
species fi racemom and R acvtangula arc excluded 
— M Auioaiiwiu An interesting form of sub surfact 
drainage The luies of sub surface drainag<« described 
consist either of senes of small holes up to a foot in 
diameter and 3 ft in depth spaced irregularlv along 
definite lines or partl> of senes of holes and partlv 
of lengths of trench like depressions urminiting in i 
tunnel at either end The formation of these is be 
lieved to be due not to an\ peculiantv of th* soil but 
to the climate of the region which is characterised bv 
marked seasonal rainfall fhe possibilitx is sugeested 
that this sub-surface drainage mav be a factor in the 
Intake of th/ coastal artesian basin of Western Aus 
tratia — MttcluO Some additional Tnlobites from 
NSW Fofur new speciea arc desenbed one {Trtnu 
eUui Clorkef) from rocks of Ordovician agt the other 
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three (Ctrat icephala phalatnocephala Odontopleura 
Jlartlen and Cypha^pts htlmert) from Upper Silunan 
rocks Dr R J Til^ard Mesozoic insects of Queens- 
Imd Ni 7 HtmipUra hontoptera with a note on 
the phv logenv of the order 1 w enty three specimens 
of horn >pt* rous tegmina from th* I pper Trias of 
IpsvM h irc dealt with in this paper one of these 
\les )/ J u pKVt ten I ill h d been previously 
described 1 nc results show that the Ipswich faun 1 
contains as its domin int element the I pper Permian 
f imilv Scvtinoptirida of which 8*vcn specus placed 
in si\ new gtnti 1 arc described F W Fergason 
md M irguerito Hsary Tab midas from Camden 
Haven Distiut NSW With descriptions of 
n w sp cus I ht sDccios described w*re col 
IccUd during the course of investigations as to the 
me ms f Irmsmission of On hx ena Cthsoni in 
tittle special ittcnticn being paid to the labanide 
as ] ossiblt Utters rf the lirvw Of the fort\ one 
s tilts lesciiltd or record d t*n ir* proposed is new 
Th* s sonal distribution *f tin sp* les is indicated bv 
i table 


BOOKS RECEIVED 

S r\ t h mislrv b\ Profs \ H Lewes and 
J S S Brimi Fifth editi m Pp x\ 1+576+ 
vii pi lies (lend n 1 Arnold) 2 m net 

In* / me Survev Allis of the \\ >rld Pirt 1 
(I n Inn Office of tho Itmi ) *> rd n t 

11 k ( onturv * f IT pe B\ h S Marvin Second 
(‘diti* n Pp vii+ 3-)8 (Oxfi rd At th* Cl irendon 
Press ) 65 net 

C homistry m Fvtrvdiv I if Opportunities in 
Ch mistrv B\ I Hindruk P| xii + i('» (I ondon 
Lnivcrsitv tf I und* n Press ltd) 3 hd net 

The 1 he M V « f the Inng n irv in (»* ometrv Together 
with the Jrigonomttiv of th* Tm ginirv By Prof 
f I S H tton Pp vii + iiT (( imbridge At the 
Inivcrsitv Pi ess ) 18'! n*t 

T hf M ison W asps Bv 1 H 1 abre T r msl it* d 
b\ A 1 d Mitlos Pp vi+jiR (I ondon Hodder 
ind Stoughton ) 7% (id net 
1 hf Dveing Industiv Being a third edition of 
Dveing in Gcimanv md Am nra By S H 

Higgins Pp VIII 4 189 (I ondon I ongmans and 
Cc ) 8 6*f mt 

An Algebra for Ingtneeiing Students Bv G S 
Fastwooxl md T R Fielden (With Answets ) Pp 
vu f i*)<)+\v (I ondon E Arnold ) 7^ 6d net 
Memories of the Months Bv Sir Hco'bert M ixwell 
S xth series Po \i+V4 (I ondon E Arnold) 
7 6d net ^ 

h ludes de Photochimu Bv Dr V Henn 

Pp V 11 + 3 18 (Pins Gauthur Villars et Cie) 

Acids \lkdis ind S dta Hv (1 H T Adlam 

Pp 1X+II3 (I ondon Sir Isaat Pitman and Sons 

1 td ) 2i hd net 

Ihc \ncient 1 ntunthmtnts nd t imps of 
GlouttsUrshii Bv F J Burrow Pp 176 

(Ch* It* nh im md T ondon h J Burrow and Co , 
I td ) net 

food Poisoning and Food Infittions Bv Dr 
M (i Swage Pp ix + 247 (Cambridge At the 
I nivers tv Press ) rtt 

The Dtsign and Stabihtv of Streamline Kitt Bal- 
loons w ith I seful Fables Aeron lutical and Mechani- 
cal hormulffi Bv Cipt P H Sumner Pp viH+ 
146 (I ondon C rosbv I ockwood and Son ) lot 6d 
net 

Ihe Flement** of Descriptive Asttonomv Bv E O 
Tanrock Second edition Pp 158 (Oxford At 
the Clarendon Prew ) net 
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Froblemes Economiques d*\prfe« Guerre By I de 
l3uni\ Pp 319 (Pins \ Cohn) 3 50 fnncs 
The Manufiiture of Intermfdulc Products for 
Dves By Dr J C Cmn Second edition Pp ^1+ 
27^ (I ondon Macmillan ind Co I td ) lov net 
Diesel Enfjine l>esij;n B\ H P P Purdav 
Pp x\i+v* (I ondon ( onsl ibh md Co ltd) 

21 < 

I hi L sc of Colloids m Hiilth and DiMaso Bv 
A B SeiiU Pp \ii4i2> (I ondon Ccnstable ind 
Co I td ) S? n t 

DIARY OF SOCIEtTeS 

THVR^DA\ Jahua y 9 

Royal Imst totI n w Griat B ian at —Dr R R lorry 
R« a H>A cc MubC n Ilay and Fnal nJ 
Roy S r V a 40 —Prof w Bai«« Tha f met ca of 

UofcuRi a bo K Cut na y lea« (/ i *m.trm ) — T 1 M glan 

Stud Ch on Sy a| 1 (logon * n the Hymenoptera — H On low 
A Per ole S r cture n inan> Iniect Sciles a d it e CauM of the r 
Ir devon ou 

Rova C f s r P iy ans at 5 

Koval Inst t tk t 1 0 c Hkali t % — D O Mty 1 1 0 c los ^ n 

re at on o 1 fr A n ra e 

Royal S by Mk nk (Bal e logy I C matolocy Sect on! at 

5 30 —1 N Woo 1 an I Otl ore 1 »■ o o tl e Mcr tk and Dmacta 

^ ha H I Hoal h Ka o 

W an F So BTY F I N (at I u n of Ct 1 F g nee *) 1 6 
K C C nkcT A I ortable Va ve Sc and so ne propert ea of C W C rc ta 
S ETV I- Ant uah is n B 30 

fiR/DAi Jam aiy 

R VA ( B K OP s R RON at 1 P of A Kr |1 J hn Hunte a 

()l ervA 0 and I) over cs nAnatonyan Surgery 1 1 s (^tr butuma 

too K oviagaoft e kye har and No e (H te a Lc lure 
iHsrrruroM or C v Fn mrfrs (St dc ts Meet r) a 6 —R 11 
Da woDd> rt a h nom c Krqu a r h f In a d Nav ga ou T ana 
p It tl a It I I 1 le (Vernon Har a it Lee u el 
In ITT KFPFrR A >Kr nerrs S dc t Meet ng) (at the C ty 
and a I e 1 n c 1 C ollage | aor 1 S ee ) at 7 Maj r K 
Ibdgcu nbe adibca Dace on(J ant ty 1 ro net nn as a Pan iraa 
JUN B la T T s > Enc nkrr a 7 o— ( b I ygo Tic 
Manufac r f Hyiroga C ly I a S I col I en f r A r I ps and 
L om ere t I urp e 

Royal Inst totion op Gkbai Britain at 9 — S O Brtnrn Ihe 
Oyroatat c Con paa 

SATURDAY Jahvauv 31 

Royal iNbTnurioN or ( rpat Briaik at 3 — S r !• W T>vton 
Tl a Aitronora cal Ev e ce bca ng on E ata n s Tl eory of Gravitat on 
I Move ne t ot the Per ho on of Mercury 
Ph Y s obi AL b c n V (ac k g 1 College at 4 
AfONDA> Fr Ml/AkV a 

VlcrORiA InrT TUIB ( (^omra ttea Km m U Central Hall Weitn meter) 
at 4 jOi— S r Andrew W agate 1 di 
Royal Collbgk op biRrRON it s 

iMtrrrvrs p Aciuaribs at 5 —A Henry Some I rtber Suggeat onson 
tha SuVjcct of Approx mate Valuat on^— H I Irachtc berg A New 
Mathod of Va 1 ngl oIium (^(w 
A nirr tflian Soc sty (at 74 Oroave r Street) at 8 —Mrs N V 
D dd ngton and Otben U sem a on on Lossk> 1 Intu tiva Han • of 
Kuowle ig« 

RnvA b rrv or Art at 8 — (ant H Ha shaw Do ai Aircraft 
Photography in War and Peace (Cat tor Lucturt) 

Soc rtKonChkh cal In uaritv (nt the Chm cal Society) al 8 — H M 
WcQi «Ad J f Sottihcombe 1 1 e 1 heo y and Pru;lii.e of h ibricat on 
The Qerm Proceei 

RovAt lasTiTUTK OP BRITISH ARCHmcTTi at 8 30 — J W Simpson 
Preaidentlal Addrctt to Studenta 

Royal Oroorafh lal Sulibtv (at the Central Hall Weatm n iter) at 
8 30 — M^or beo S r Iredenck bykci A r Routes of^ t R npire 
Mrdi a bo irrv op London at 0 —Dr H R bpendr T n ou a com 
pi cAiieg Pregnancy Labour ao 1 iba ?uarperuim(Latteomb LectureX 
i URSDA 1 Friruary 3. 

Royal iMinTtmON or Orhat Britain u 3 —Prof O Elliot Samtli 
Ihe Kvolutto of MAn and ihd Barty Hietoryof Ctvtluattoa 11 Ele 
phanti and Etbnolog 

Royal Socirtt op Arts(Co 1 oi *1 SocUoo) at 4 3a— Sir Franou Watte 
Tropical Depaitmenta of Agricolture w tk apo^ re fcf euca to the West 
Ind ea 

Rovat Photoorapkic Socistv op Orpat Britain (Technlcel Meeting) 
at 7 —I A Jooea A Non nter uent So lattometer 
R6 n KWH SoriBTV (at the Med cal Society of Loodon) 01813 
WRDNESDAY hmvAnvA 

Royal Soarrv op Art at 4 30 —A £ Hayee The Bn^ioh Langnaga 
andlRtemackwalTiBde 
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THURSDAY, tLBRlARY ^ 1920 

THE NEED FOR AJRi RAhT RLSl IRC// 

U NDER the stimulus of w^r the development of 
aircraft was mirvellouslj npid so much so 
thit it not infrequently h ipptned th^t by the time 
\ squadron of aeroplanes of new ind improved 
design was rcidy lo taki the ur it wis ngardtd 
IS little else than ip^obsoktt (\pc b\ its < wn 
designers But with i rite ot w ist igc sc hi^^h 
IS war conditions m idc inc\it tbit one had to get 
accustomed to such in ad> into ever) six months 
IS only the new mental attitude to michinual 
developments that the war fontd upon us lould 
grasp without surprise Ml this is now past 
The f ictones ire 1 irgcl\ turned to fresh uses 
ind then skilful staffs scittered lo new hclds of 
I ibour Even the seientihc force of the (io\ern 
ment his for the most p irl returned to the L ni 
\crsitics horn which it came notably Cambridge 
ind Oxford 

What IS now to happen;* Before ftiis question 
can be answered it must be premised th it con 
sequent on the purpose of ill this tremendous 
effort the dcfeit of the enems hiving been 
hn 1II5 achieved the diversion of the me ins to 
other purposes is no more to be wondered at th in 
•'cgretted , furthermore we may hope that the 
need for the re creation of any such force is 1 emote 
enough to enible us to sleep o nights The 
validit) of this hope must however depend on 
the sway of politics and on the politic il methods 
followed by the Grcit Bowers whethtr a ehau 
yinistie polie> be adopted or earmstly ivjided 
I he enem) to day is the geogr iphieal posi 
tioii with which this eduntry is endowed is un 
f \\ ourable for air developments is it is f ivourable 
for m iritime power 1 ngland is not on any air 
route to anywhere and its elini itc deserves from 
the ur navigator s point of view all that h is bi en 
said igainst it Ihe sheer march of n itural events 
will not make us an air Power as it has made us a 
n ival Power Any such result will need to be the 
consequence of intensely directed effort But if 
such an effort can be presumed, then gre it consc 
quences will ensue, for an air force which tan bt 
taught to encounter British climatic conditions and 
nse supenor to them — with the implied possession 
of the best scientific meins of assistance on the 
ground and m the aireraft — wil) have been trained 
m as hard 4 school as any in the world and there- 
fore be ready to gam an ascendancy in the easier 
conditions to be found almost everywhere else 
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Ihe experience of the list hye }ears has shown 
that we have exictly the right kind of personnel 
for air enduranet ind skill the work is tempera- 
mentally suited to ih< British type of youth The 
aircraft IhemscKes ire the best to be found any 
where ind although this docs not imply fin ility 
It IS probible that futuic important devtiopments 
will lie in some th inge ol prineiple whether 
thirmxlyn imu (by modihi ilion ot cycle or ch ingc 
of full) or aerodyn imii nlhtr th in in gre itly im 
print d tllieicnry in del iil \\ e m ly in fact have 
to repeal in mother f ishi our w ir experience 
tnd onei more f lee fundiminld problems we 
sh dl not bo pressed ft r time whu h will he a great 
gain but wc sh ill neid ill th< issist met which 
i in bt got from minds triined in the fundament ils 
of science ind as reidy as htietofore to f ice en- 
tirely no\cI (onditions Ihe Lniyirsilies at which 
miny of such minds lu now igtin engtged must 
help Ibis howt\ei is not the most pressing 
problem the urgent need is lor the piovision of 
means with the utmost npidity to enable flying in 
this country whativer its climate to be is rcgulir 
ind safe for the trivellir is U will surely become 
in the very neir future m other countries 

When the we ithc r is re ison ible it is the custom 
to select thit lUitudc of flight which enibles best 
advantage to be taken of i f ivourable wind ind 
pci haps when flying over Central Africa that 
height yyhich idds a pleisant temperature Under 
normal winter conditions in this country quite 
other considerations ipply If thi conditions arc 
such IS to ereitc or even lo sugg st the irealion 
of heal fogs pilots will choose their altitude fiom 
quite another motive tluir urn will be lo sdtcl 
that altitude which I etps them alw lys within sight 
of the ground so that if i fog or he ivy mist is 
encountered at ground level i landing i in at once 
be made \ery often the fog or cloud is not of 
great thickness, and it would be t isy to climb 
right through it and so to fly in sunshine under a 
blue sky By astronomical me ms the position of 
the craft could be checked from time lo lime and 
there need be no fear of being blown out to sei 
when prepared only for i limited number of hours 
flight \V hat makes such flying impossible is not 
the uncertainty of position, but the doubt whether 
when the pilot wishes lo lind, he will find the 
lower cloud- or fog level actually resting on the 
ground It is unpleasant enough lo walk even a 
hundred steps along in empty rotd with one s 
eyes shut — ^how much less attractive when one s 
speed IS 100 miles an hour and the feeling of 
havmg one s feet on the ground is absent ^ Unless 
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this difficulty can be removed, the kind of flying 
which the future demands and other countries can 
give can never be learnt or practised m this 
country 

The first need is for some means of flying steadily 
through thick cloud, either for the purpose of 
climbing above it or to approach through it nearer 
to the destined aerodrome This problem has 
lately been solved by the invention of a ‘turn 
indicator ” which enaUes the pilot whether he 
can see the ground or not, to know when the 
machine is being flown straight, and it has the 
valuable effect of allowing the readings of the 
compass to be relied on so the gam is double 
But in addition to this it is necessary to provide 
close CO operation with the ground whenever it 
is wholly or partially fc^ enshrouded The pilot 
must be told whether his intended aerodrome i& 
fog free, and, if not what other aerodromes 
near his route are sufficiently clear of fog to be 
safe havens , this will presumably be by means 
of some increased efficiency in the wireless tele- 
phone Next to this in importance is some means 
of indicating or conveying to the pilot his height 
above the ground that happens to be immediately 
below his machine These and other such aids 
are the kind of requirements needed to make all- 
the-year round flying possible in this country 
It IS only a part of the wide field for research but 
It IS of vital consequence, and it certainly needs 
(as It IS, of course, receiving) Government sup 
port, since the unmediate financial reward of 
success must be slight Moreover, the work is 
one of public utility, and should be so treated 
Force is lent to what is here urged by the con 
sideration that the air fleet to be maintained by 
the Government m the near future is so small 
that It IS only by calling in the aid of private 
craft that the possible needs of an emergency 
can be met 1 or this economical procedure to 
prove a success it is necessary that avil air- 
craft should exist in suffiaent numbers To facili- 
tate this calls for the encouragement of all who 
have ability to assist m making flying safe, m 
making it popular, m making it eflficient 

PHYSIOIOGY OF MUSCUIAR EXERCISE 
The Phystology of Muscular Exerase By Prof 
F A Bambndge (Monographs on Physiology ) 
Pp IX + 215 (London Longmans, Green, ahd 
Co , 1919 ) Price loj 6d net 

r in^ reasonably be doubted whether any two 
phjyplogists would deal with the subject of 
musojlar exercise along similar lines, nor is it 
desirable that this should be so, the subject being 
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so complex and presenting so many different points 
of view A comparison of the present volume 
with the writings of thirty years ago on the same 
subject lb an instructive demonstration of the fact 
that physicdogy, as regards certain of its branches 
at least, has in the course of a generation reached 
a stage at whidi experimental results begin to 
show an integrative connection with problems of 
a broad and complex nature 

It is with the wonderful co-ordination of func- 
tions which IS displayed in muscular exercise that 
the book chiefly deals The energy usage of the 
body in exercise may be from eight to twelve 
times that during rest, ar of this about one 
third may, in the most avourable (.ircuti 
stances appear as work this energy is ultimately 
supplied by oxidation chiefly of carbohydrates, 
and the central point of the problems of the physio 
logy of muscular exercise is that the muscles sud 
denly demand from the blood a supply of oxygen 
which IS from ten to twelve times what they 
receive when at rest If the body is to work 
efficiently and to develop its physic il powers to 
their full extent, it is absolutely essential that the 
movements of the muscles on the one hand and 
the activities of the circulatory and respiratory 
systems on the other hand, should be co ordinated 
and integrated into a harmonious w hole 

(pp 3-4) 

The complex co-ordination of circulation and 
respiration is to a greit extent effected by the 
central nervous system though the heart and 
blood-vessels are to some extent autonomous 
Chaps 11 to vii deal with an analysis of the 
changes by which the blood and the organs of 
circulation and ^respiration are adapted to their 
several needs The heart is itself a muscular 
machine working with a gross efficiency of 
30-30 per cent , and the adaptation of this organ 
IS very fully discussed fhis is important, since 
in ordinary arcumstanres, it is the working 
power of the heart which is the limiting factor to 
the amount of exertion which is possible m any 
individual , though training may improve the heart, 
*‘no man can be an athlete who does not possess 
a powerful (tea muscular) heart At high alti 
tudes, on the other hand, the limiting factor seems 
to be the rate at which oxygen can diffuse through 
the pulmonary epithelium into the blood 

In the eighth chapter the manner of the exact 
balanang of the various partiaUy autonomous 
systems by means of the central nervous system 
IS discussed, and it is shown that, as in so many 
other instances m the b^dy, the promptness in 
response to altered conditions is owing to the con-^ 
trol of thq central nervous systeni, while the 
coarser adjustment is effected by the influence of 
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various chemical or mechanical factors The 
importance of the presidence of the nervous system 
IS well seen in the reduced efficiency of the body 
during fatigue, and in the enhanced efficiency in 
circumstances where interest or emotion is 
aroused, in chap xt there is included a brief 
discussion of the subject of industrial fatigue, on 
which so much useful work has been done during 
and since the war, and one of the conclusions, that 
** the establishment of a uniform length of working 
day for all classes of manual workers would lead 
in many cases to inefficiency ” (p 183), is worthy 
of careful note 

1 he subject of training is discussed in chap ix , 
and in chap xti it is shown Ihit the differences 
between the circulation in the trained and un- 
trained man can be extended to explain the con 
diUon of effort syndrome ^ or soldier s heart, in 
which the heart becomes inadequate to its work 
abnormally soon, owing to an impaired state of 
its nutrition 

Considered as a whole, the work is extremely 
good, It is well written, the viewpoint is broad, 
and the management of the arguments clear and 
convincing, indeed, a possible fault is that the in 
expert reader may be misled as regards the com 
pkxity of the problems dealt with m such a clear 
and simple manner, or fail to appreciate what 
a vast deal of work lies behind some of the seem« 
ingly plain and obvious conclusions Should this 
prove to be the case, it is but an indication of 
the excellent way in which the author has treated 
his subject The references are to modem work 
chief!} , and in every respect the book is thoroughly 
up-to date Prof Bainbndge is to be congratu 
lated most heartily on having added to these valu- 
able monographs such a cleverly written exposi 
tion of a difficult subject 


THEORIES Oh SOUND PFR(EPTIO\ 
Some Questwtis of Phonetic Theory Chip v 
The Perception of Sound By Wilfrid Perrclt 
pp 39 (Cambridge W Heffer and Sons, 
Ltd , 1919 ) Price 2S net 

T his work may be regarded as a continuation 
of the interminable discussion regarding the 
functions of the cochlea, or more pirliculirly the 
part of the internal ear concerned in hearing 
Theories of sound perception may be divided into 
t^^o classes first, those which assume that some 
how analysis takes place in the cochlea, and 
secondly, those that relegate the analysis to the 
brain Tke first theory also assumes that the 
principle of sympathetic resonance is the founda- 
tion «af the method by which the organ of Corti 
in the cochlea works, while the second theory, as 
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It involves ganglion cells and part of the brain, 
has no experimental basis on which to rest, and 
lea\ch the function practically insoluble The 
resonance theory owes its dear inception to 
fhomas Young and its development to Helm- 
holtz While it explains many experimental facts, 
and his been supported by many physicists and 
physiologists, it has now and again been assailed 
by critics who ha\e advanced some form of the 
second theory, and founded their objection to 
the older theory mainly on faits which appar 
cntly cannot be iccounted for by the \ oung- 
Helmholtz theory 

Mr Perrett supports the second theory, 
and denies the existence of any resonating 
mech'inism in the cochlea In a short notice it 
IS impossible to meet all his points, but it seems 
he docs not meet the difficulties of the case No 
explanation is offered of the extremely complicated 
organ of Corti, unless it serves some such purpose 
as IS implied in the older theory , there arc obvi- 
ous difficulties relating to the fibres of the 
cochlear nerve, and the explanation is hopeless 
when we reach the ganglionic mechanism of the 
brain On the other hand, the resonance theory, 
on the whole, meets the ficts, and, if not free 
from objections, as Helmholtz and his supporters 
admit, It serves the purpose of a good theory by 
stimulating research, while it satisfies the mind 
Ihe same may be said of the retina and the 
action of light, and, indeed, of all the end-oi^ans 
of special sense Mr Perrett, while he has evi- 
dently studied the subject, historically and other 
wise, seems unduly biased against a fair present- 
ment of the older theory, and we recommend 
caution and a wider view J G M 

KASHMIR AND INDIAN SILKS 
I he Silk Industry and Trade A Study tn the Eco- 
nomic Organisation of the Export Trade of 
Kashmir and Indian Stlk^ with Special Refer- 
ence to ihetr Uiilisaiton in ihe British and 
hrench Markets By Rat an C Rawllcy Pp 
XVI + 172 (I ondon P S King and Son, Ltd , 
1919 ) Price lov fid net 

T his volume forms a natural complement to the 
official report on Indian silk by Prof Max- 
well Lefroy and Mr 1 C Ansorge recently pub- 
lished by the Government of India In the offiaal 
report the Indian silk trade is dealt with 
primarily from the Indian trade point of view , 

^ la the volume now under notice Indian sdk 
IS considered in its relation to the markets of 
Gicat Britain and Trance As is well known, raw 
silk from India at the present day does not occupy 
a high place in the estimation of manufacturers, 
and It was with the object of asccrtaming the 
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exact requirements of the British and French 
markets that the present investigation was under- 
taken by Mr, Rawlley with the financial assistance 
of the Carnegie Research Trust and the India Office. 

In his inquiry the author visited nearly all 
the principal silk centres in this country and in 
France, and the chief value of the investigation 
lie<i in the fact that it has secured expression of 
authoritative views of the leading members of the 
trade. The wide ground covered by the inquiry 
can be only briefly summarised here. It will be 
sufficient to say that we have now a consensus of 
expert opinion that with adequate improvement in 
quality and reeling (embracing evenness in si/e, 
cleanliness, and uniformity of strength), together 
with improved trade organisation (mainly with a 
view to regiil.ar supplies), there is an assured 
market in this ct)untry, and in France, for Indian 
raw silks. The comparative success of the im- 
proved Kashmir silk, especially in the French 
market, is already a demonstration of this fact. 
As regards waste silk, and also wild P2ri silk, the 
position is the same ; given better quality, greater 
cleanliness, and improved trade organisation, 
there will be no difficulty in finding a European 
market for these products. The author’s inquiry 
has performed a double function, inasmuch as it 
indicates the possibilities of a neglected source of 
supplies to the consumer of raw' silk and an unde- 
veloped outlet for the producer. 

\ GREiT JNDVSTRIiTAST, 

Georf^c ^ Hi\ Life and Ichteve- 

ments. By Francis K. Leupp. Pp. \i f 304, 
(London : John Murray, iqiq.) Price 15^. net, 

T HP: author, in his preface, regrets the lack 
of all those written records, on which bio- 
graphers usually rely for providing interesting per- 
sonal reminiscemcs. Despite this, however, he 
has succeeded in compiling an interesting, 
straightforward narrative which will be inspiring 
to youth for the example it sets forth of success 
achieved by indomitable courage and persistent 
effort, and of fame won on sheer merit, without 
aid from influence or wealth. 

'Older readers will find the book of interest in 
so far as it provides an easily assimilated history 
of many of the important industrial developments 
the past generation. On the other Jhand, they 
arc likely to be disapj;K>inted by the feeling that 
the part Accorded by the author to George West- 
inghousc in bringing about these developments 
falls short by no small distance of the part he 
actually played. 

Mr." I^upp frankly admits that be confines him- 
self to portrayal of the human side of his subject 
particularly on a certain bigness which 
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I he finds characteristic of George Westinghouse, 
who was large-minded and laige-bearted» and had 
the grand style as an inventor, worker, c^timist, 
and industrisilist. “ Nothing was ever p\g enough 
for him.*’ Splendid as was the human side, and 
worthy as it is of this record, we share with the 
author the hope that one day some well-known 
technologist will compile the record of the great 
inventions and achievements of the man. 

It is notable that Westinghouse did not excel at 
school and college, and that during his brief 
college career he admitted that he might have 
been more successful if he could have spared 
his time for study that he spent more pleasurably 
in investigating machinery and in making 
mechanical models. His ready grasp of the 
opportunity that led to his early connection with 
railroad work, and ultimately to his development 
of the air brake, with which his name will always 
be associated ; his investigations into natural gas 
and its industrial application ; his fair appreciation 
of the inventions of others and readiness to put 
them into commercial use; his fight for alternating 
electric current ; his rare for the welfare of his 
workpeople; his buoyancy, carrying him over 
financial crises of a most disturbing character; 
the esteem of his workpeople that held them to 
him through precarious times these tell the man 
I ot unusu.nl industrial capacity, petsonality, and 
I courage 

j The btxik does not possess any marked liter.iry 
value, but all who are not debarred by its high 
J price will find it worthy of perusal. 

FARMING IN THE NEW ERA. 

(1) A Large State Farm • A Business and Educa- 
tional Undertaking. By Lt.-Col. A. G, Wcigall 
and Castell Wrey. Pp. xiii + 82. (London: 
John Murray, 1919.) Price 2 S. 6d. net. 

(2) The Farmer and the New Day. By K. L. 
Butterfield. Pp. xi + 311. (New York: The 
Macmillan Co. ; London : Macmillan and 
Co., Ltd., 1919,) Price Ss. 6 d. net. 

(3) The Sugar-beet in America. By Prof, T. S. 
Harris. (Rural Science Series.) pp. xviti + 
342 + xxxii, plates. (New York : The Macmillan 
Co.; London; Macmillan and Co., Ltd., 
1919.) Price 2.25 dollars. 

(4) Strawberry-growing. By Prof. S!' W. 

Fletcher. (Rural Science Series.) Pp. xxii^- 
325 + xxiv plates. (New York Tlic Macmillan 
Co.; London; Macmillan Co., tftd., 

1917.) Price 1.75 dollars. 

(0 A GREAT deal is SSng t4>^ken and written 
/*\ about the new era into whi^ we are 
entering, aiujl agriculturists ar^wonderhfg ^hat 
wiH ^come of their subject, and inddentally nf 
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themselves. The problem is not peculiar to any 
one country ; it is world-wide. 

The British problem was discussed some time 
ago by Sir A. D. Hall in his book, ** Agriculture 
after the War,” and not long since by an anony- 
mous writer in a recent number of the Edinburgh 
Review. One aspect of it Is discussed by 
Lt.-Col. Weigall and Mr. Castell Wrey in the 
first volume on the list. These authors set out 
the advantages of the large 10,000-acre farm as 
a business proposition. The farm of '^ooo acres, 
hitherto considered large, they regard as simply 
inconvenient ; it is too small to be a really big 
farm, but too large to be a satisfactory small 
one. They suggest that the Stale should run 
one large farm as a demonstration and educa- 
tional institute, and they consider that others 
would soon follo>\, with the result that the 
method would take its propier place in British 
agriculture. Many of the dilhcultics of farming 
disappear when the scale is made sufficiently 
large, and the authors make out a good case for 
the 10,000-acre farm. We doubt, however, 
whether they will induce any Government Depart- 
ment to embark in the business, Government 
trading being somewhat under a cloud for the 
moment; but a company might feel disposed to 
take the matter up ' 

(2) The American problem is discussed in the 
second of the volumes before us by Dr. Butter- 
field, the well-known president of the Massa- 
chusetts Agricultural College, who sets out his 
views with characteristic frankness, saying exactly 
what he thinks with the engaging candour that 
has made him so potent a factor in American agri- 
cultural life. One gre.it difliculty Dr. Butterfield 
finds is that farmers are not, and rarely have been, 
prominent in the n)uncils of the nation; conse- 
quently others have had to devise policies for them. 
The farmers of ancient Rome and the yeomen of 
medieval England were in a stronger position, 
and in Germany, Denmark, and Ireland farmers 
are a power in the land ; in the main, however, 
they have had but little influence. Some serious 
consequences follow. The great majority of 
American farmers are said to receive insufficient 
return for their labours, the average labour in- 
come being only 400 dollars per annum. The 
middleman, on the other hand, obtains too many 
of the consumers’ dollars; the system of dis- 
tribution is in general agauist the farmer’s 
interests. Still worse, there is no agricultural 
policy. Dr. Butterfield writes sternly about this 
defidei^ in the United States, and notes with 
siliprise the same lack df policy in this country 
aM in the Labour Party’s memorandum on recon- 
struction, of which otherwise he approves. He 
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insists on the need for a strong agriculture, 
which, however, can eventuate only if the 
farmer conforms to the spirit of the new age» 
This calls for a better chance for the ordinary 
man, the intelligent planning of human progress^ 
a reconciliation between organised effectiveness in 
human life that also leaves individuals and 
classes truly free, and an insistence on service to 
fellow men as the great motive in life. 

Wc need not follow Dr. Butterfield in the 
elaboration of his thesis; he discusses the 
various agencies in American country life in their 
relationship to these four aspects of the new age. 
The position is similar to that dealt with by Sir 
Horace Plunkett in Ireland, whose famous slogan, 
“Better farming, better business, better living,*' 
has made a vivid appeal in the States also. More 
fortunate than Sir Horace, however, Dr, Butter- 
field has no religious problem, and is able to 
discuss the Churches as candidly as he does the 
schools. The author makes reitain criticisms of 
the rural education system of the Ignited States — 
the most remarkable scheme of educational activi- 
ties on behalf of the farmer to be found in the 
world. Englishmen visiting the States have mar- 
velled at Its completeness ; Dr. Butterfield’s criti- 
cisms, after all, show that it is human ; while 
sound in essentials, it is apt to go wrong in 
details 

(3) The two other books on the list furnish good 
examples of the educational work done by the 
agricultural experts of the States Prof. Harris, 
the director of the Utah Experimental Station, 
describes the growth of sugar-beet in the States, 
and brings together a good deal of material pre- 
viously scattered through many books, journals, 
and bulletins. The industry has developed there 
in a remarkable manner. In the ’sixties the pro- 
duction of beet-sugar was less than 300 tons per 
annum ; now it is 800,000 tons. This astonishing 
development has not been at the expense of cane- 
sugar, for during the same period raw cane-sugar 
has risen from 300,000 tons per annum to 2) 
million tons. The story of the b^t-sugar industry 
in Europe is well known, and is one of the most 
interesting cases on record of a fostered key 
industry growing and flourishing. The history 
the crop In America is not so well known, and the 
author devotes an interesting section to it, also 
reproducing photographs of some of the early 
pioneers. The first factory, established in Massa- 
chusetts in 1838, failed after two years. The second 
was established in Utah in 1842, and had the advan- 
tage of a considerable natural protection, imported 
sugar having to be hauled all 'the way from the 
Missouri River, and, therefore, costing no less 
than 40 cents to x dollar $ po^ in Salt Lake 
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City. But the promoters could not crystallise 
the sugar; they could only make syrup, and 
before long they gave up the business. The in- 
dustry was not definitely established until 1890; 
devek^ment was fostered by means of tariffs, and 
was very rapid during the war. In the early 
days of the nineteenth century the percentage of 
sugar in the root was about 5 ; now it is about 
i&-x8 per cent It differs in the different varie- 
ties, and is affected by the soil and weather con- 
ditions. Sufficient irrigation in dry seasons in- 
creases the amount of sugar. 

The great difficulty in dealing with the crop is 
the amount of labour involved in lifting. This 
is now obviated to a consideraUe extent by the 
use of suitable implements, two types of which 
are described. 

The crop is liable to attacks by insect pests and 
fungi; no fewer than 150 species of insects feed 
on the beet, of which about forty are of economic 
importance ; the number of fungus pests is small 
at present, but it is increasing. 

(4) The last book on the list, on strawberry- 
growing, is by Prof, Fletcher, of the Pennsylvania 
State College. The author opens with the state- 
ment, which will be new to many people, that 
“the strawberry is distinctly Noi^ American. 
Most modern varieties sprang from species only 
found in the Americas. Progress in the domestica- 
tion of the fruit was coincident with the intro- 
duction into Europe of American types." In 1910 
the acreage under strawberries m the United 
States and Canada was 150,000 acres, said to 
be more than the combined acreage of all other 
cduntries. 

Bearing in mind the results of fertiliser experi- 
ments at the Woburn fruit farm, the English 
reader turns with interest to discover what 
results have been obtained in America. Curiously 
few fertiliser experiments with strawberries seem 
to have been made. At the Missouri Station 
phosphates were beneficial, but nitrogenous and 
potassic manures were harmful. At the Tennessee 
Experimental Station no fertilisers proved effec- 
tive. At Cornell phosphates and potassic ferti- 
lisers were beneficial, while nitrogenous manures 
were harmful. But the experiments lasted only 
a year or two, and hence the results do not yield 
as modi information as they might as to the needs 
of tiie plant. In nature the strawberry flourishes 
on an add sml, and in cultivation lime is not found 
necessary. 

As usual in the Rural Science Seriei, the author 
brings into the book information on aU aspects of 
the ccopi dealing with sudi diverse subjects as the 
shape of boxes for paddng, the raising of new 
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varieties, insect and fungus pests, etc. It is obvi- 
ous that no one man can be competent to deal 
adequately with all branches of the subject^ but 
the general treatment is good and gives the prac* 
tical man ail the help he needs; there are also 
references to experimental station bultetins, where 
further information by experts on particular sub- 
jects can be obtained. 

Some years ago productivity figures were 
worked out for the farm workers of the different 
countries of fhe civilised world. America easily 
headed the list, which was as follows:— 

America sqs 

Great Britain 126 

Germany x 19 

France ... **• 90 

Italy 45 

Looking through this Rural Science Series, 
edited by Dr. L. H. Bailey, and seeing bow 
earnestly the authors strive to deal with the con- 
ditions actually obtaining in the States, we find 
at least a partial explanation of the striking 
superiority of the American worker. Such books 
could scarcely be written in this country as yet, 
but there are hopeful signs for the future. A 
body of young men and young t^omen is gather- 
ing at the agricultural experimental stations and 
colleges of this country capable of doing good 
work that will bear comparison with anything 
done elsewhere, and there are increasing signs 
that their work is favourably and respectfully 
received by the agricultural community. 

E. J. Russell. 

OVR BOOKSHELF. 

Ths Building of an Autotrophic Flagellate: 
Botanical Memoirs, No. x. By A. H. Church. 
Pp. ay. (London, etc. : Humphrey Milford and 
Oxford University Press, 1919.) Price at. 

“Thb story of the evolution of the plant regarded 
as expressed in simplest terms as an autotrophic 
flagellate of the plankton-phase from nothing at 
all but ionised sea-water” is tite subject of^r. 
Church’s extremely condensed and technical 
paper. In reality it is rather the requirements of 
the problem than its solution which Mr.* Churdi 
indicates, and, whilst he realises the ofagnificenoe 
of the factors with which be has to deal (the sea, 
for example, is "a medium complex beyond, the 
possibilities of human computation "), he presents 
the results of much learning in Ito^ uaVroken 
and almost unintelligible paragraphs. Who, for 
example, would imagine that the following sen- 
tence refers to the origin of<.seaweeds ^rom 
free-floating alga.? "In the case of &tial 
benthio organism, the jQ^t inc^tion ot such e 
continuous d^ait [he limlklnh m ceb-walls] pre- 
paree the way for the geoenu forihola adopted 
in describing the events in the life qf an algal 
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sooid In such wise the autotrophic sooid 

of highly differentiated antsokont habit may be 
visuahsed as passing on to the initiation of the 
senes of the great marine group of the Phase 
phycese Strange that an old Oxford teacher 
should have employed for his c3q>ositioa a medium 
complex beyond the possibilities of human 
computation 

Yet if the reader can summon up courage to 
face the repellent language of this tract he will 
find suggestions of extraordinary interest The 
supenonty of the botanist over the zoologist is 
emph^sis^ even a tree s in many respects 
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LETTERS TO THE EDITOR 

[The Editor does not hold htmself rgiponstble for 
optmont expressed by hts eorrespondents Netthef 
can he undertake to return or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Natorb Ro notice is 
taken of anonymous communications ] 

The Nature ef the Katmw V^oanis Oases and 
Kmnntatkms 

Thb fumarole activity following and continuing 
ifter the tjeit Katmai eruption of June 191a has 
provided south western Alaska with the first among 
the natural wonders of the world The volcanic gases 
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more entitled to respectful admiration than a 
man, unless we presume he be a botanist 

Human Personality and its Sunnval of Bodily 
Death By F rederic W H Myers Edited and 
atmdsped by S B and L H M Pp xiii + 307 
(London Longmans Green and Co 1919 ) 
Price 6* 6d net 

Thb or^nal two>voluipe work published in 1903 
IS abridgfed by condensibg the text and omittmg 
the greater part of the appendices The lUustra 
tiBB cases which are published form part of the 
teat, and are nearly always quoted in full 
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forte the r way to the surface over an area of more 
than fifty square iniles Thin area is covered with 
volcanic ash and pumice largely distributed by an 
enormous fiow of mud following the explosion of 
the Novarupta volcano but preceoing the outburst of 
jKatmai ten miles to the eastward The relativdr 
coarse ash and pumice from Novarupta were not 
ejected to any considerable distance but, falSng 
locally quickly melted the snow on the mountainSp 
and with the rainfall accompanying the erupdoo, slU 
down into the adjacent valleys tormiM a vutCoas 
mass which poured down the Birnng Sea dhoe of 
the peninsular axis for a distance of moTe thimfiftem 
miles 

As the mud drained away tthliketbemoc^iiffd water. 
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It left a very large residue adhering to the valley floor 
Subjected to heat from below the mud dned caked 





Fi ■ *-CraM Ma on of bor lonul tamwl aboti riUm r««t UIowUm 
tnrfeM of 1m mvd Sow Not* tb* cltftvage pUuM* of tho mid 
«bov* tb« vnit Om 1 ondiod feet from th • u another her looul 
aeveoty Sve feet below the turfece and la ge enough to 
dnve a turn a d wagon through IbeM have mott probably 
been famed by the eolvent action of Mperheated eieam and 
hydrofloori a d 


my lot to examine these gases and the encrustationa 
di posited around the fumaroles 

The gases contain some of the strongest du 
inte^r iting agents known Hydrofluoric acid and 
hydrochloric acid together with luperheated steam, 
proved to be the most common constituents of the 
outpouring gases frequently issuing at temperature 
ibove 400” C Many fumaroles wore so impregnated 
with these icids that it wis impossible to breathe the 
vapours The surface of the mud flow surrounding 
some of the more and vents was covered with ferrous 
chloride and impregnated with free hydrochloric acid 
Ihe presence of hydrofluoric acid in the emanations 
wis 'iccompinicd by a deposit of amorphous silica 
iround the vents almost completely closing the 
rifices ind forcing the ibises to issue through cradcs 
111 th hot baked silica fhese deposits sometimes 
pe tent of pun silica and altogether anhydrous 
formt d dvl cs several feet high around the hott< r 
\ents 

Ihis issociation of hidrofluonc ncid and silici is 
not iccidentnl Hvdrofluonc acid de omposes siluites 
setting free tht silicon as gaseous silicon tetrafluoride 
ind this m turn is decomposed in the presence of 
\itir forming SiO, ind free acid Fhc mijont\ of 
the samples of encrust ints brought bapk give n quail 
t tivt t St for fluorini while qu^ntlt^tl\e results ran 
IS high IS 7 p r cent 

Realj^ar and orpiment were found in conjunction 
with deposits of sulphur Haenciatite in the firm of 
Venetian red and small crystals of p\ rites em 
bedded in a matrix largely silica were common 
secondnri reaction products of the voU inic gises 
Tlidrcgen sulphide was almost ubiquitous 
Higroscopic iron md aluminium salts formed In 
the throats of vents protected from the weather and 
at a temperature above loo® C I nfortunatelv these 
wen highly deliquescent and tost thiir crvstalline 
form on exposure to the air 
The throats of several vents near Novarupta were 
lined with quantities of ammonium chloride cnstals 
almost QQ per cent pure 

One of the most interesting, deposits was a tarn 
substance found in the prox mitv of the ammonium 
chic ride fumaroles which proved on anahsis to 
on tain hydrocarbons of an asphaltic character 
Mm if thf fum iroles c^nt lined immonium com 


and was eventually baked fhc 
contracting hardening mass split 
and cracked according to the strains 
and stresses set up by the Irregulari 
ties of the valley floor beneath The 
Katmai volcanic o&h lies conform 
ably on top of this mud flow \p 
patently the order of the sixty hou 
eruption of June iqia was 
f 1 ) N ovaruptu explobion follow ed 
by the great flow of mud (2) K it 
mai eruption md tne up 
tlniisUng of the lava plug of 
Novarupta No ash covers this 
plug ft was the last major event 
to happen 

The mud-flow occmies the floor 
of the Valley of Ten Thousand 
Smokos desenbed in this journal by 
Dr Irngf^ ( The Eruption of 
Katmai ' Nature August 22 1918 
vol Cl p 497) The volcanic gases 
force theu* 1^ upward through thiii 
eiiperlncunt|j|mt detrital material 
u«ng the* existing cracks and 
fissutos, and dissolv ing out new 
chenUfis where openings were not elread|y available 
M cbeuMst of the 1917 Katmai Expedition, jt fell to 
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observed growing, there the issuing gates or en- 
crustantS ooatsined ammonia; while, conversely, an 
active area not supporting algas proved to have no 
trace of aimnonia In its emanations or encrustants 
In connection with the presence of hydrofluoric 
acid, the deposits of sulphates, such as alum, are 
very significant Potassium alum, appearing as 
hcben-like mrowths after ever> rainfall, covered the 
surface of the ash over many of the areas of activity. 
Sulphuric acid is a strong disintegrating agent, and 
its presence in the emanations gives a key to the 
formation of hydrofluoric and hyarochloric acids, for 
sulphuric acid acting on fluorides and chlorides sets 
free the more volatile halogen acids 
The volcanic ash and pumice which constitute the 
niud«flow have been highly altered by the passage of 
the vokanic gases Analysis shows that in the vidnity 
of the vents the ash has lost a portion of its silica 
content, while the iron, caldum, and magnesium have 
been relatively concentrated Sometimes the ash and 
pum'u e are completely disintegrated. Superheat^ 
steam containing halogen acids is n disintegrating 
agent that even rhyolite cannot withstand Ihe 


interests and progress, and it should not be permitted 
to pass without protest. 

It has always been urged in the columns of 
Nature, and accepted as a cardinal prindple by men 
of science generally, that sciendfic research can onfy 
be rightly understood and sympathetically promoted 
by a dir^tor who has hunself taken part In it. The 
essential qualification, therefore, of a director of re> 
search of each of the industrial research mwodatkms 
should be proved capacity for research; for without 
such aptitude the work* undertaken is bound to be 
narrow, and the scientific aspects upon which prqm ^ 
ultimately depends to be neglected This point of vww, 
however, seems to have received secondary oontl^w* 
tion only In the recent appointment; for what the 
secretary of the Glass Research Association says as 
to the qualifications of the director of rasearen is ; 
** Mr Fnnk has a lifelong experience of the American 
glass trade and glass research, is well known to the 
foremost English glass manufacturers, and his ap- 
pointment is welcomed by the British glass industiy.*’ 

It is scarcely too much to bay that this appmnt- 
ment hab been received with Intense astonishment by 
alt scientific men connect^ with tm 
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prcbence of so many large vents, tunnels, and channels 
in the mud-flow may well be attributed to the action 
of the volcanic gases 

The nature of the emanations, and the continuous 
evolution of heat and gases for seven years, with HtUc 
indication of any diminution in volume, indicate 
direct magmadc origin for the phenomena of this 
valley. The extrusion of scml-flutd lava from Nova- 
rupta and la the bottom of the Katmai crater may 
signify a similar approach of the magma to the sur- 
face ui the Valley of Ten Thousand Smokes. 

J. W SHlPtEV. 

Chemical Department, Unlversltv of 
Manltc^, Winnipeg. 

the Oehtm ff MsHtMe IniustfW Reteweli. 

AKMOUtKSbfiMT is made In Natimw of January sq 
of the appointment of Mr. R. L. Frink to be director 
ol reseaocit of the Glaes Research Association, vdilch 
has reoe n tfy been forn^ as one of the Industrial 
Rgseiuxh Aisodatione of the Department of Sdentfflc 
•^{ndue^l Reeearcli. The appdntment «»••• a 
sHilcfa has Intimate rdations widi edentIKc 
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glass industry, and by nuny glass 
manufacturers as well. In the glass 
industty, more, perhaps, than In any 
other, ft was naturally expected diat 
a director of reseanm would be a 
man of distinguished eminence 
whose work was of proved scientific 
value; yet practically no such evi- 
dence is forthcoming In the case of 
Mr Frink 

\ scientific friend in America, who 
is recognised aB one of the first 
authorities upon scientific matters 
connected with glass, tells me that 
Mr Frink Is not known as a re- 
search man or in research circles, 
but that he is highly spoken of by 
practical glass-makers “as a man 
of long experience in the window- 
glass trade who is accustomed to be 
called in as * first aid ’ for furnace 
troubles, colour troubldli, and like 
technical difficulties. This trade he 
has pursued for some years with 
success, and his reputation In this 
domain is among the best He main- 
tains a bo-caiied laboratory and has a number of 
technical assistants, and, I fancy, has gathered 
together a considerable amount of rough-ancLoeady 
uvisdom which has found extensive application In an 
Industry where research laboratories have hardly been 
thought of until recently.” 

It seems quite possible that the Glass Rtteardl 
Associadon has secured the services of a very able, 
practical man, but in making the appointment fbe 
council of the association has negatived the policy 
elaborated with such care In the oracle published In 
Nators of November 13 last* “The ideal direebfir 
for this association is not an Individual neseanm 
worker whose glorv is to work in splendid isolatl^ 
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would have realiaed that our greatest inveitigators 
rarely **work In splendid isolation/' but that onl> a 
man who has proved his capacity as an investigator 
can lc»d and co-ordinate research. It is certain that 
British scientific men will not submit to control and 
direction from the practical man ; thus a definite 
breach is opened between science and an important 
branch of Industi^ 

It has not been sufUcienUy clearly realised that 
scientific and industrial research is passing out of the 
control of the recognivd scientific and technical socie- 
ties and in<(titutlons and of the universities into the 
hands of the Department of Scientific and Industrial 
Research r and. In accordance with Government policv, 
the secretary of this Department is an administrator 
without practical knowlMge of science, industry, 01 
research The associations which are formed under 
the fcgis of the Department are governed by councils 
upon which organised science is unrepresented, but 
to which the Department mav nominate scientific 
men To the council of the Glass Research Associa- 
tion the Department has nominated two scientific 
representatives, one of whom is in India On the 
executive committee science is not represented ; and 
when this appointment was discussed ^tween that 
body and the secretarv of the Department, fh^ 
scientific aspects of the case can have receiv^ no 
consideration. As the Department controls funds for 
research which are vastly greater than those at the 
disposal of the Roval So^tv and all the other 
societies and universities put together, the outlodk 
for science is a poor one unless scientific men are 
prtpared to take united action with the ^ew of 
securing a proper share in the control of research 

Morris W. Travers 


The PhhB^ Slilft of ths PrmmMmr Unoo. 

May I submit the following two propositions for the 
consideration of relativists? 

(x) An occurrence takes place at a point S. Light- 
signals arc dispatched from S at the beginning of the 
occurrence to two observers A and A', and signals are 
again dispatched at the conclusion of the occurrence. 
By means of these A and A' measure the time of the 
occurrence to be df and respectively. Then 

Vg44 dt- 


where and are the values of Einstein's 
44 potential at A and A'. 

(a) An occurrence takes place at S, and is measured 
by an observer there to take the time dt Anotiier 
o^irence takes place at S', and Is measured by an 
observer tiiere to Uke time dtf. By means of Ught- 
slgnals dispatched from S and S' at the beginning 
and conclusion of each occurrence, an obiter A 
nmsures the times o^ each occurrence to be equal. 




fr® ^ values of Einstein’s 
44 PC^pHal at S and S'. 

to be a correct Infereitce from 
Eln^n'a theory, and pr<». (a) is dedu^by applying 
at 5 as meamiredby S mi A, 
•12 A occurrence at S' as measured by S' 

ami Ai 

bi*L^***^P*®P“***^.‘ "? haw doM th« 

Wntteln pnadict dM di^lanment of the 

It ieenii to me that the critertoo 
far.^'‘ali wBari^»*.of two iwliating meehaalnna (a 
Amntt parta ^ a mutational 8dd U that the 
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mechanlsnu at rest in the field this condittoa reducaa 
to Vg«4.dt» Vg'44-dt'. jAMift Rica. 

University of Liverpool. 


EiNSTBiN’b prediction of a shift of the j^raunhofer 
lines to the red can be analysed into two asaerttoiis 
(1) That the period of vibration of an atom at rest 
on the sun differs from that of a similar terrestrial 
atom; and (a) that this difference is preserved un- 
eban^ by ute light-waves traveliing imn the solar 
atom to the earth, so that it is revealed by a com- 
parison made in a terrestrial laboratory. It is the 
second assertion that \i challenged by Mr. Rice ; and, 
so far as I can make out, the same objection was at 
the root of the criticisms formerly ma^ by Sir Joseph 
I Larmor Since cnticiMn centres entirely round m 
I second assertion, I will deal with it solely. 1 may 
' state, however, that although 1 regard the first asser- 
tion as highly probable, 1 do not regard it as proved 
with complete rigour; and had the crltidnn been 
directed aipunst this, I should have been much less 
iA tiling to take sides in the controversy. 

The interval ds between two events is a quantity 
having an absolute significance Ind^ndent of co- 
ordinate systems; and when the two events take pLtte 
at the same place, dss»^g^,dt, Mr. Rto's first pro. 
position states that if we nave two light-pulses travel- 
ling from the sun to the earth, the intt^rval dt between 
their passages through any pointMs the same all the 
way along the track The statement has a certain ap- 
pearance of plausibility, but 1 cannot see any definite 
argument in favour or it Space-tiiae round the tun 
IS non-Euclidean ; the geod^cs have, accordlngh, 
defined but rather compli^ted tracks, and there need 
be no constancy of interval between points on n^h- 
bouring geodesics. The rule deduct from Einstein's 
theory for comparing the passage of two light-pulses 
at the pdnts A and A' reiq>ectlmv is not but 

dtmdtf, provided ike coordinates used are such that 
the velocity of light does not change with t 

If we found that the velocity of light changed 
secularly, we should at once condemn our time- 
reckoning as non-uniform ; accordin^y, the proviso is 
satisfied in practice. With the co-<ranates most com- 
monly adopted the velocity of light is x-atn/r, which 
depends on the position r, but not on the time / Then 
if f, and it are the times of the two pulses at r , t'„ t', 
the times at s', since the mean velocity of the first 
pulse has to be the same at the mean 

velocity of the second pulse, over toe 

same course but at a later time, it follows at once 
that is equal to which proves the state- 

ment made. The time between the two ll^t-pu&Ms 
is preserved unchanged on the journey from the sun 
to the earth 

In hlf letter (Nature, January as, p, sjo) Sir Jouqto 
Larmor describes this condition, that toe vdodty of 
light* (or toe formula for it) shall not contain the 
time axpHdtly, as “a reasonable asrtm^oft.” 1 
^nor see that any assumption k Involved; nor can 
I agree that It is of “an absedute type.” The Well, 
known expression 

(x--am/f)dEf* ... (A) 




Febrttasv 5, 1920] 


NATURE 


599 


md use r* iewtead of r as our radUl co-ordinate* 
Whether we use (A) or any other expression, we have 
to find out from the expre<wion itself the meaning of 
the co-ordinates introduced In the limiting casern so, 
the above es^nession agrees >^ith the formula for polar 
CD4>rdinates and time in a Euclidean world ; hence it 
Is usiuil to call r the distance from the sun and ( the 
time* But there can be no exact Idcntifiration of 
variables in a non-Euclidean world with quantities 
the definition of which presupposes a Euclidean world ; 
and the only exact drnnition of r and t is that the\ 
are mathematical intermediarv uu.in titles uhiih 
satisfy equation (A) The variable / is in no sense an 
absolute time; it is speclficallv associated with the 
sun, which in equation (A) is regarded as the onl\ 
mass in the universe worth considering 
^thout troubling about the approximate Iden- 
tification of i with our common notion of 
time, our results may bo stated in the following 
form : — \t a point in the laboratory (r= const ), dt^ 
for a light vibration from a solar atom differs from rff, 
for a terrestrial atom It follows from the formula 
( \) that dxi and ds, will differ in the same ratio, since 
wo arc now concerned only with the relation of dt 
and dt on the earth The intermediarv quantltv t is 
thus elimin.ited; and the difference in the light 
received from solar and terrestrial sources is an abso- 
lute one, which ft Is hoped the spectroscope will detect 

A S Ennis CTON 


The Strt^ Path, 


In my book, ‘‘A Theory of Time and Splice,” I 
directed attention to the fact that in the rimple four- 
dimensional time-space theory there are three tvpes 
of plane In addition to three types of line 
On p. j6o I stated the following results 
“If A, B, C be the comers 01 a general triangle 
all whose sides are segments of one kind, then 
•*(i) If the triangle lies in a separaHon plane, the 
sum of the lengths of anv two sides Is greater than 
that of the ^ird ^e 

“(a) If the triangle lies in an optical plone, the 
sum of the lengths of a certain two sides is equal to 
that of the thira side, 

“(3) If the triangle lies in an acceleration plane, the 
sum of the lengths of a certain two sides is less than 
that of the third side.” 


These results were published in 1014, and, in spite 
of the fatt that thev were printed in italics, so that 
he who runs might read (that Is to say, provided anyone 
should run on the occasion of reading mv book), vet 
I stin find writers continually making statements to 
the effect that the straight line in this geometry is the 
shortest distance between its extremities 
As a matter of fact, what I call a “separation 
Hne” lies In all three types of plane, and is, con- 
sequently, neither a minimum nor a maximum, wfiile 
an 'Mnem line” can only He In acceleration planes, 
and can easily be seen to be a maximum in the mathe- 
rttatical sense Further, a triangle cannot have all 
Ita sides formed of segments of “optical lines ” 

I have long contended that the usual method of 
approach to what is generallv called the “theory of 
re^vltv” is quite inadequate, and this is a further 
Hluffihratlon of my contention. 

Not only are our or^ary ideas as to space and 
dme disturbed, but also our Ideas of simuitaneous- 
ness and our notions of ••straight lines” In the 
rewriting ^sur-dimensiorud geomet^ 

Froqi die midst of this wreckage a logical theory 
hawto be constructed, and the difficulty Is to find any 


flraubari^ at alL 

ilir the coorte of my own work I iueewdwl !n Undinit 
Kp, 2^23, VOL. 104] 


what appears to be such a basis in the relations of 
before and after. 

On this basis I found it possible to construct a 
iheon of time and spice (apart from gravitation) 
which led to the same equations as those of Einstein, 
but of such d nature as to be indroendent of the 
particular obscrvei, and therefore truly physical and 
devoid of the subjectlvitv which seems to cling to 
Einstein *s theorv 

These relations are, in fact, what might be described 
as phywdl invariants, and, with the nelp of certain 
postulates concerning them, they serve as a basis for 
a system of geometry 

If thiv investigation had been published in the 
German language it w ould doubtless have attracted 
moie attention on the part of British physicists, who 
might then have added the ideas of b«/orc and aflsr 
to their store of fundamental physical concepts. 
Instead of this, howtver, 1 have s€*en no mention of 
thtm at all in recent discussions on the so-< ailed rela- 
tivity theorv It is true, of course, that no analysis 
of Einstein’s recent work has as vet been made In 
t€rms of the relations of before and after ^ but seeing 
thnt these have provixl .1 suffii lent basis for the simple 
theory 1 onresponding to Euclidean space, and that 
suth relations do actually hold In our experience, h 
does not seem unreasonable to suppose that with 
modifird postulates thev might servo as ,1 basis for the 
more general theory 

With regard, however, to m\ statement that the 
straight line In the simple thcorv is not the^ shortest 
distance between its extremities, T can Imagine some 
neople casting doubts upon mv veracUv For the 
benefit of those who do not believe me, I venture to 
^ve some simple arithmetical examplcB. 

Taking v as unitv, the length s of the segment of 
a separation Hne between elements the co-ordinates rf 
which are (x,, y,. f^) and (x,, v,, t,) is given 

bv the eouation 

Let A. B, C, C,, C, be elements the co-ordinates 
of w»hich are as follows 

r 1 r ^ 

\ 0 0 0 0 

B 10 o o o 

C, 5 12 00 

C, S S o 5 

r, 5 « o 4 

On substituting those values we get; 

ABbto 

s C,B- s 

\c,- 1 r,B« 1 

Thu* we have ' 

AC,fC,B>AB 

\C,+C.B-AB 

AC,+C,B<AB 

For the ca‘.e of an inertia line the length I ie i^en 
bv the eQtiation . 

**-«! -f.)* - (*i 

As beforcv let A, B, C be element* the co^Anatea 
of which arc as follow** 


r r t t 

A 0000 

B 0 0 o 10 

C 4 o o 5 

Here AB-to. AC-3, CB— 3. 

Thus AC4'CB<AB. 

Theae axamplat i^Muld be suffidioe to Mw «A dr 
of olauslblllty to my statementa. A. A. Sow. 
Cambridge, January 3|. 
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Bstinti ttitoiitMto L U ti' i t w t hi Otiili il BuroM diinM 
tbh War 

ThB chief Inject of my letter A Tribute from 
Pruffie/ published m Nature of Oecmber 11^ 1919 
wM to congratulate the Editor upon the ]ubilM 
number and to eipress my delight at again being able 
to obtain this Invaluable journal after an interval of 
more than five years 1 thought it worth while 
to state very briefly that this umk was caused bv 
political reasons 

The letter by Mr Lawson published in Nature of 
January 1 induces me, unwillingly to enter a little 
into non-adendfic details 

There is a decided diflerenct between the* point of 
view during the war of interned distinguished 
foreigner enjoying the known hospitality of the 
inhabitants of the capital of the late Austro-Hungarian 
Empire and that of us Bohemians or Czechs whose 
country was by the Go\ernment of the same Vienna 
nearly converted into a desert whose best men (even 
poets) were imprisoned and condemned to death for 
their regard for the Entente and who had the war 
lasi^ only half a \ear longer would have expert 
enoed the same fate as 1 500 000 Slavonic chieflv 
Serbian children in Bosnia and Herzegovina con 
demned to starvation Their parents in so far 
they were not shot down escaped from death only 
bv eating grass and other herbs' 

No Fngflshman can wonder that we (Austrian) 
Slavs fully sympathised with th^ contents of the fot 
lowing two remarkable articles Which I select from a 
great number 

(i) The leader The War ^nd After published in 
Nature of September 10 1914 (p ag) Never 

previously had such a fine political article been pub 
uriied m your columns and I would beg readers to 
convince themselves that its grent truth and even 
prophecy wrere fulfilled to the Tost point 

(a) article published bv Sir Oliver Lodge 
during the earlv part of the war in the Psycho 
fogtc« Rmeto Sir Oliver sa\s that there exists a 
Gmt Justice watching over the destinies of mankind 
who will never allow a crime to become a Inw The 
edftor of our leading daily paper introduced this mcw 
as strange Ideas of a spiritualist and onlv by this 
trick did it escape the watchful eve of the censor T 
thank Sir Oliver for this article which kept minv 
of my countrymen and me firm in the davs of our 
greatest distress 

All this was known to the Austrian Government 
and It Is well understood whv It withheld during the 
whole war the circulation of periodicals which con 
talned sudi artides as those referred to above 

Towards the end of the war when everyone saw 
that the old Monarchy was going to pieces the Austro 
Hungarian Foreign Ojaflee and I assure Mr lawson 
that I am by no means unaw are of the fact — asked 
file Senate and professors of our ITniversity tofillacir 
cular wltl^ the names of the Entente scientific journals 
whldi riiev woukLIlke to obtain' T denoted several 
]oumal»^ln the frst otace Nature I know that 
those belonging to the orivileged nations obtained 
the journals thevAd|!shed but no notice at all was 
taken of my d«|p|r or that of any other Bohemian 
scientific institMon to Hie very 'end of the 
Monarchy Bohuslav Braunbr 

Chunml Laboratorv Bohemian University 
Prague January 20 

Plgigai hi Isatrople SaNs 

Au anHumolagisla will he glad to see the eidijact 
JfwcuaslQrti||pree receiving attenHon In the pagM 
n|IW 9 and November so, 1919)^ as 3 ie 
Nnn. ome wvr trwiT 


figures form the basis d flint-finoture--- 4 he inuportaot 
factor in detwnmlnlng the age and on^o of man 
Unfortunately the fracture cone is by no theans so 
simple and constant in ouUme as one ml^ht be led to 
expect h’om what has already been advanced and a 
number of factors enter into u&e quesboOf^such as the 
shape and elastiaty of the percussert the veloaty of 
the blow the striking angle the perfecHon of 
surface of the percussed, its elasticity, and, above all 
its varying refrangibility 

In Nature and practice we generally find that after 
the cone has mamtaiped itself for a distance the sur- 
face resolves into a cylinder In the striking plane 
which IS maintained for a certain varying distance, 
then It resolves outwards In a more conical directhm 
which may extend until rupture tidees place, or it 
may even resolve again and again as before giving 
nee to step cones Specimens before me show seven 
such steps Further from causes mto which we can 
not now enter the well known conchoidal npphngs 
may be set up These may be very simple and con 
centnc or the very reverse and may be either apical 
or marginal they pass into step^ones Frequently 
the surface turns inwards produang cybndncal frac 
ture more or less normal to the stnking plane 

Generally with glass and flint there is another set 
of features in the form of stellate lines which mav 
be veiy few or numbered by hundreds An examina 
tion of these shows the cone to be a surface of revolu 
tion and the direction of the gyrations ts shown bv 
the steps made by everv rad d (some dozen of these ar* 
faintly shown in Prof R im n s illustration in Nati re 
of October 9) These may ncrease in size until we 
Ket step fracture where the steps may be sny 3 mm 
or 4 mm high It may be noted in pasting that these 
are the lines along which fracture in plate glass takes 
place 

Perhaps the most remarkable thing about these 
steps is that they indicate nght and left revolutions in 
relation to the cone Sometimes the two hemicones 
coincide and we get a perfect cone At other times 
the fracture waves overlap for a distance giving nse 
to the mysterious they may also meet In a 

re-entrant angle which mav become ver> acute sav 
down to v>® This is only the beginning of the com 
plications Cones may lie quite asymmetrical one 
hemicone may be reduced to a plane There are also 
faceted cones shell cones (cones m cones) and cMes 
m cups Then there are the phenomena of cone 
capture and still greater complications of positive and 
negative hemicones and multiple hemiconds which 
bv mutual capture produce large flat surfaces and 
many others 

I suggest that the study involves something more 
than isotropies seeing that in glass silica and many 
other substances new atomic or molecular re-arrange 
ments set in which soon render them ani 80 tro|fic or 
anlsochstic and in one direction end in spdntaneous 
disruption into forms which call for mathematical 
explanation quite as much as and indeed more than 
simple percussion figures in ideal isotrepes, an^ on 
the other hand colloids pass Into crystals wheremolh 
optical and dynamical properties va^ according to 
the lines along which the alteraHons take plaife 

W J Lewis Abbott 

St 1 eonards-on Sea 

A p 

Oto«» «f halatf la Wnaiaii af OmM 

Wb have haS i!oaai4«ribw stieoew M XMtoifkri 
G«rdMM hft« Ml IbmiIm to bfaM mo* BMMitM ot 
m focafiy knoiM, twiw yw w Wo , 

r ft 
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all of Natal, South Africa. The aviaries are of simple 
wlra^ietthtg, in which are growing flowering shrubs 
and Weeds. Their dimensions are isxqxb ft. 

The food provided is Mellin’s (baby) food, honey, 
and Swiss milk (tin) in equal pr^orttons, nnd'pea- 
flouf one-quarter to the above. 

briuiant scarlet borne by certain of the varieties 
has changed in everv case to a bright orange colour, 
thus causing the bird to present a great contrast to 
its original cdour. Metallic green, which is borne b\ 
90 many of the ''sun-birds/* is in no manner affected 
Other colours of these birds are also not affected. 

It would appear to be a case of change of plumage 
caused by the feeding, for the condition of life 
almost natural. 

We tire not aware of such variety of colour having 
been observed previously. It would be of interest if 
anv contributor to Nature could give information of 
examples of similar occurrences wth rc^ct to cap- 
tive wild birds, or offer an explanation of the phssio. 
logical causes which are at work 

Harold Millar, 

Director. 

Zoological Gardens, Mitchell Park, Durban, 

Natal, December 30, 1919. 


MATHEMATICS IN THE UNITED STATES. 

N ot very long ago (perhaps fifteen or twenty 
years) an English lady, spending a visit in 
Utrecht, met a distinguished Dutch professor of 
mathematics. In the course of conversation the 
lady asked the professor what be thought of con- 
temporary English mathematicians and their work. 
The answer was not calculated to flatter out 
national vanity, for it was to the effect that he | 
rardy looked at English mathematical papers, 
because they were so unconnected with the general 
progress pf the science, and written in such a 
peculiar way that he could scarcely ut\derstand 
them. Incredible as it seems, this opinion was 
expressed when Salmon, Cayley, Sylvester, and 
Clifford had published all their best work. Preju- 
dices die hard, and the professor’s attitude would 
have been intelligible in the earlier part of the 
nineteenth century. 

One moral of the stoiy is that, as there are 
nationalities in drinks, so there are in mathematics, 
in spite of the growing tendency towards universal 
co«operation. The history of recent mathematical 
progress in the United States presents many points 
of interest. To a great extent, American mathe- 
maticians may be regarded as the grown-up pupils 
of Germany. "From Germany they have acquired 
habits of thoroughness, breadth of view, and ^I- 
laboration. But they have clearly passed the time 
of pupilage, as we see from their growing list of 
Ori^nal and eminent writers ; it is enough to refer 
to such men as the two Peirces and Willard 

GIbbi. 

THere are several features of the attitude of the 
/Vmmlams towards mathematics whidi deserve* 
our ckrsfid attention. In the first place, it should 
ibe noted that the State and private benefactors 
enoourage^teatheinatict hs own sake, * quite 
epAlt fflom eonsiderathms oCo^ity. Many Ameri- 
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can professors arc allowed to devote themselves 
to research in such things as group-theory, ab-« 
struct geometry of all kinds, function-theory, and 
the higher arithmetic; the predominance of such 
.subjects in American journals and transactions h 
quite remarkable. The Go\ ernment and people of 
the United States appear to be full^ conscious of 
the fact that special ability of every kind should 
be encouraged. 

An excellent American institution, which might 
well be adopted here, is that of the sabbatical year, 
which gives the teacher an opportunity of bring- 
ing his knowledge up to date, or of carrying out 
some laborious research. As an example of what 
can be done in such periods of leisure, ue may 
refer to the recentit published first \ulume of 
Prof. L. E. Dickson’s “History of the Theory of 
Numbers.” With almost incredible industry, the 
autl^or has personally consulted and summarised 
thousands of papers, notes, and memoirs; and if 
the work is carried out on the same scale it will 
fill four or five large octavo volumes, and be an 
indispensable guide to all who work in this field. 
It may be remarked here that we owe to the StafOs 
man) valuable works on the history of matte- 
matics (especially from the teacher’s point 6f 
licw), .'ind reprints a^d translations of scarce artd 
valuable works 

Collaboration, both in the composition of books 
and in that of papers, is more common than with 
us. There are tw^o sides to this question ; in shmc 
cases the advantages ^ of joint authorship 
obvious, but those treatises which rank as master- 
pieces (such as Salmon’s “Conic Sections” or 
H, Weber’s “Algebra ”) are usiialK, if not always, 
the work of one man. 

\mcrican mathematical colloquia arc far more 
serious affairs than anything we have here, TTiey 
arc meetings of experts, lasting for a week or so, 
at which a serious programme is carried out, and 
carefully prepared addresses and short sets of 
lectures are delivered on topics of outstanding in- 
terest. In this matter we ourselves seem to 
vibrate between two extremes; either we have a 
technical meeting where papers are read (or tak^rt 
as read), which seldom interest more than one or 
two of the audience, or we indulge in a picnic, at 
which a few casual notes are communicated, 
mainly for the sake of securing priority. 

! While thus directing attention to some things 
in which we might well imitate the States, we 
have no intention of carping at our own country- 
men. The general condition of mathematics in 
this country is probably better now than it has 
been for many years, and we should be sorry to 
see some of the old English characterUtics dis- 
appear. For instance, the view that mathematics 
is a gentlemanly recreation has something to be 
said for it, and we may avoid betng^ neweasty 
solemn and serious in our study of it, howtfrer 
consdous we may be of its vital impcwtance for 
national welfare, ^ 

4 Q, B. M. 
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SHACKLETONS fASF ANTARCTIC 

Expedition » 

S IR ERNbST SHACKLEION 6 book is an 
exciting story of a polar expedition that was 
a dUastrous failure in almost everything it set out 
to dO| with a difficult but stolid and dangerous 
retreat and a splendid retncvement It is of 
popular rather than of sc entiiic value To 
readers of Nature the Kst twenty four pages w 
of the greatest interest 

Tile volume shows that medical and science 
graduates from I ondon Cambridge and Aber 
deen can be as tough ind as useful as the most 
hardened seamen and do more than ordinary and 


equipped and there was not enough time gtven 
to ca^ It out successfully The Weddell Sea 
alone required two ships and a larger scientiific 
staff especially in meteorology and btok^ there 
should also have been additional sub^Antarctic 
meteoroli^ica! and biologicol stations or sfaqM 
But the Treasury and Parlinment ird hopelewy 
blind even now after they should have learned 
that It was on science that the European War was 
ended Science has been found essential on the 
land on the sea and m the air in every way in 
the lighting and equipment of the forces and in 
the maintenance f pon combatants at home older 
men and women nd children The Govern 
ment was sure of a good leader and should 



1^ O I — taadtos OB Soidh Oaoeg « Coapoilu d air ng ood photo^nph Froa 8 r Bniiit ShooUvion s Sooik (W Holiwain) 


A B eeameh s work on a full ngged auxiliary 
steam sailing vessel Alpo that they can stt as 
on h okngerous and rotten piece of ice floe 
hS* month after month and do good scientiflc 
wbrk In lupialor and filth and in w^ter ui a froeen 
aed dmilmg cog||hoa as weD as any and con 
tinue scientific Vpn^vations 'ind collecting— an 
mfatnple to others making observations and 
rdcorda Under more favourable conditions One 
and alt alid served |is valuable pffierra in the 
fightmg Servtcea on their return | 

The e]|q>edition was under financed and under^ ' 

vot 104 ] 


have given not leu than aoooool with the 
guarpntee that equqwient, ships smafl stations, 
and a sufficient and Uiotou^y godQ scientific 
staff were secured and that more tune wu 
affiirded ^ 

The 'Wbddetl Sea and South Atlantic have heen 
^wn to be huge suppliers of food find of lAhtanal 
for the maoufaotore of exphntvu It has fcemi 
found that the meteorology of thou parts is an 
important factor m the metiQrplols of the #»he» 
wpeciaUy in aopfbem agru^tanli #eM upon 
which w< are Ui^v deoendOB* f 
Oneomufinottiatbat^ajanosoe^a^cnov 
ledgment tolhe .AiwiralK, hafi dpue 

II) at the hitter en^ AiMralty, fltl spaeiil 
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^efttiflc expArtt and Sir Ernest Shacicleton s own 
representatives, helped the explorer with offiaat 
assistance to secure the vessels he finally obtained 
hveo before news of the loss of the Eniwranct 
came to hand it had begun the organisation of a 
relief expedition and secured and re-conditioned 
the IhAcmtry which actually sailed so far as 
Buenos Aires involving the expenditure of large 
sum of public money better given earlier tc the 
expedition 

The EndufOf ce was crushed n ipproxi 
mately 69^ S after being beset off Caird Ck>a&t 
the south west coast of Coats 1 and whence 
she drifted west north west and north until she 
sank Sir Ernest Shacklcton and his party later 


that heavy ind light conditions of ice existed 
there callmi^ it the worst fiort on of the WOfSt 
bca in the world enou£,h to imprison crush 
and lose h b ship but Sir Ernest Sbackleton 
and L'lpt ^\ors^ey allowed themselves to be 
too much entangled in it which probably a 
seter-in ice mister like Robertson would not 
have done 

Mr W ord e ibefull> and lUy summarises the 
scientific w rk dune in the Widdell Sea and says 
The work undertaken ind accomplished by each 
member was as w de \s possible but it was only 
n keeping with the sp r t of the times that more 
attention should be paid to work from which prac 
t cnl and conomic results were 1 kcly to accrue 



r o « — Tha bu of k« SmdMrmmff bofb • ibo mvk Tfom Sir B dm Shock • on » South (W H« mun ) 



oa ftMltinj; ice drifting in a track almost 
to, but a little west of the Deutseh 
k, and, like the Swedish ship Antarctic the 
Endurance was totally wrecked and the biologicil 
collections and most of the records were unfor 
tunatdiy lost With the Deutschland she thus con 
flmted the drift the ice to the west of the 
Wieddell Sea as originally observed by the Scotia 
also conf 


and others She 


confirmed the Scotia s ob 


aervatMMis rM^rduu CpeAs Land and the southern 

e ilt trf tbe weddeU and refuted Sir Clement 
isrithafUta opuuon tfaat,it was an open sea from 
wliichi wiMAi winds dro^ acaross by a ^trut to 
lldtfttedp Souad Sir IShasi Sbackletofi. plainly 
dUUbns^teth that the reverse was the case and 
HO 2693, VOL t 04 ] 


He also gives an excellent but too short sum 
mat^ on Ice Nomenclature 
Mr Clark proved the faunistic ridiness of the 
coastal Antarctic waters but unfortunately, idl 
his collections were lost with the ship Dmbt- 
less he has brought home some notes of which we 
shall hear more in tune for he was already 
acquainted with the Weddell Sea fauna He UniM 
an excellent summaiy of South Atlantic tmaies 
and vhaling which should be particularly 
to the Cfllonud Office now that it is c^idaniig 
the oomoiercial value of the Industry to the Fdik 
land IsMds colony and its depend en pidi 
hCr^uasey follows with s Cmadl auiwpiry <m 
the inateorok%y, but tinfort|;aataty ^ vabiabW 
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detailed traciivs packed in the ship’s hcdd were 
lc«t Mr. Hussey’s discussion shows that 
** January 19x5 was dull and overcast, only 7 Mr 
cent, of the observations recording a clear blue 
sl^, 7x per cent being completely overcast.” The 
dearest weather occurred in winter, when the sky 
was cloudless for nearly half the time. Some in- 
terestiimf results are likely to accrue when the 
meteorological records are worked up m detail 
and co-ordinated with other observations from 
South Atlantic and South American stations. 
** Temperatures on the whole wcre^ fairl/ high, 
though a sudden unexpected drop in February, 
after a series of heavy north-easterly gales, causM 
the ship to be frozen m, and effectually put an end 
to any hopes of landing that year. The lowest 
temperature experienced was in July, when 35® 
Pahr., Le. 67® Mow freezing, was reached.” 

For determining the position in drifting pack 
ice, Mr. James found the theodolite a more gener- 
ally useful instrument than the sextant, as the ice- 
floes were found quite steady in really thick pack 
ice, and the theodolite can m set up and levelled 
as well as on dry land. Mr. James shows that ” the 
Endurance was carried by the ice-drift well to the 
west of the Weddell Sea, towards the position of 
the supposed Morrell Land, so that the accurate 
deterimnation of longitude became a matter" of 
moment in view of the controversy as to the exist- 
ence of this land.” The existence or non-<xistonce 
of Morrell Land, however, has yet to be investi- 
gated more thoroughly, in spite of the assurance 
of sir Ernest Shackleton and others that it does 
not exist. If it is a low '"cliMter of islands/* it 
would not have been seen at all ; the party may 
have drifted on the floe to the west of it. 

Sir Ernest Shackleton ’s appendix on the lists 
of provisions and gear in tbe McMurdo Sound 
huts is most useful and important for future ex- 
peditions. 

Finally, the drift party reached Elephant Island, 
which was one of the places the Admiralty had 
planned to search. But several landings were 
made there a century ago. and Sir Ernest Shackle- 
ton’s expedition is not the first to land there, as 
he quite excusatdy supposes. The voyage to 
South Georgia was a wonderful piece of seaman- 
ship and endurance, and Sir Ernest ^ackleton 
has again shown that he can lead men. The story 
of the Aurora with Macintosh and Stenhouse is 
another disaster. Spencer Smith unfortunately 
died white doing land work, which included, how- 
ever, successful depflt laying* under Macintosh. 
The absence of scurvy, on me Weddell Sea side, 
shows what is possible if fresh meat is mainly 
adhered to. 

MacIntoiA and Ifagyard lost their lives in a 
blinard wMle attenipm^ to cross from Hut Point 
to Cape Evans on thin ice, and were ^town out 
to sea. 

Capt. Sl^enhousc, of the Aurora^ bandied that 
VltessM with marked ability during her ten mteths’ 
dmAtt beset in the ice. No mention is made of any 
systematic sdentifle worit having been acqooi- 
the Sea parte. W. S. B. 
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TELEPHONING BY LIGHT. 

^ELEPHONY by means of light is a particulai 
I case of wireless telephony. It diners from 
what is generally understood as vrirdest tele- 
phony in no essential respect. In both cases 
electromagnetic waves are used, but v^her^ in 
ordinary wireless the waves are very tong, in the 
case of light they are very short As a conse- 
quence, tdephony by light is easily dirked by 
means of lenses or mirrors, and constitutes a 
secret means of communication — a state of affairs 
not yet attaint in what is popularly known as 
Marconi wireless transmission. At the same time, 
the use of light imposes definite limits on the pos- 
sible range of light telephony. An uninterrupted 
straight Hne is essential between the sending and 
receiving stations, and the extreme range is there- 
fore determined by the curvature of the earth and 
the altitudes of the stations. 

The transmission of speech by light is rendered 
possible bv the well-known property possessed by 
selenium (and certain other sut^tances) of chang- 
ing Its electrical conductivity when^ subjected to 
varying illumination. Selenium thus acts as a 
sort of electric valve controlled by light. It is 
capable of responding to some extent to light 



fluctuations of comparatively high frequency. If 
a selenium cell is connected in simple circuit with 
a battery and a telephone receiver — os shown in 
Fig. I — fluctuating currents are obtained possess- 
ing the same characteristics as the variations 
the incident light, and if the latter are of audiUe 
frequency the corresponding sounds are heard in 
the receiver. The problem of light telephony w 
thus reduced to the production of a beam of light 
fluctuating in intensity in accordance with the 
vibrations constituting the speech sounds. 

The construction of the first transmitter of this 


kmd was due to Graham Bell, who. in 1880 suc- 
ceeded in transmitting speech by means of * beam 
of sux)}ight over a mstance of about aoo yards. 
Tel^hony by light is, indeed, almost *a8 old as 
ordinary telephony, and Graham BeQ was the ^ 
ventor of both. It is difficult to account for M 
difference in the rate of development of tbi^two 
systems ; the fact remaina that ordinary telephony 
ts now in common use, wbQst tdephony by li|^t 
is still a novelty* Graham Bdl’s firm raotopbooe 
it waacaUed^-^oonsisted of a bu^ diaphragimr 
silvered so as to become a mirror.** Upon this 
mirror a beam df l^t wa^pro^tebed add tboiM 
reflected to die dietant sdSnum reoet^, Spmk 
•oimds, faUIng on the set it 
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tion^ thuft caufioff iu curvature to change. The 
result was that ue reflected beam became alter- 
nately more and less divergent, so that the 
amount of li^t incident on the selenium executed 
fluctuations of the original frequency and ampli- 
tude, and the speech sounds were reproduced in 
the tekphone receiver. Other forms of transmitter 
are also Ascribed by Graham Bell, but it is 
’doubtful whether they were actually successful 
in practice. 

Little further work on the subject appears to 
have been done until about 1900, when Ernst 
Ruhmer carried out for the German Government 
a long series of experiments. He approached the 
proUefn from a different point of view. Instead 
of seeking to impose fluctuations of intensity on a 
beam of Cght from a constant source, as Graham 
BeU had done, be arranged to control the bright- 
ness of the source itself by means of the vibrations 
of speech. The sensitive or speaking arc was 
already known, and Ruhmer improved it for the 
purpose of light telephony. Briefly, the principle 
amounts to Siis. The current in an electric arc 
controls the brightness of the arc. Variations of 
current produce variations of brightness. By 
means of a transformer, the fluctuations of current 
in a microphone actuated by speech can be intro- 
duced into the arc circuit, and thus produce 
changes of brilliancy corresponding to the speech 
vibrations. Ruhmer succeeded in perfecting this 
«iystem, and claims to have communicated speech 
over several miles by projecting the beam from 
the fluctuating arc, by means of a searchlight 
reflector, on to a distant selenium cell. 

This method suffers from several disadvantages, 
of which the chief is that it is limited to the arc 
as a source of light, and rules out the use of that 
much more efficient source — the sun. It is difficult 
also to maintain the arc in the necessary sensitive 
condition; it requires continual adjustment. It 
was these considerations which caused the present 
writer, in working for the British Admiralty on the 
subject in 1916. to revert to the general method 
adopted by Granam Bell — namely, to interrupt the 
light after it had left the source. The essential 
point which had to be borne in mind was that the 
vibrations which it is possible to impart by speech 
to a diaphragm are of very small amplitude — a few 
thouteodths of an inch only. In order to use 
thhse vibrations for producing large fluctuations 
of intensity in a beam of light, magnification is 
necessary. In the transmitter about to be de- 
scribed, it will be seen that the magnification is 
optical* There are many {wssiUe variations of 
the apparatus, but the essential features are shown 
in Fig. 2. Speech sounds enter the trumpet and 
fall upon the diaphragm^ of a gramophone sound- 
bdx. To the lever of this sound-box, at the place 
which the needle ordinarily oeci^es, is attached 
a snuatl galvanometer mirror. The vibrations of 
iint diafmam cause this mirror to execute small 
4 mpAtr oa^Uations abotA an axis perpendicidar 
tjhfi jdaiie of the diagi^ Light from a suit- 
iudi as aft arcr or, It may be^ the 
9633,, TOL. 104] 


sun, is fc^ussed by means of the first lens Upon 
the vibrating mirror ; thence it is refiected through 
the second lens. The focus of this lens coiftci&s 
with the vibrating mirror, so that the emergent 
beam is a parallel one. 

A grid consisting of equal and parallel strips 
alternately opaque and transparent is placed close 
to the first lens, and a second equal grid near iht 
second or projecting lens. The result is that the 
light from each point of the source is split up into 
segments indicated by the unshaded portions, and 
the extent to which the light penetrates the second 
grid depends on the momentary position of the 
vibrating mirror. As shown in Fig. 2, about 
50 per cent, of the maximum is being projected, 
but evidently if the mirror turns through a small 
angle in a clockwise direction the reflected seg- 
ments will turn also, and the light penetrating the 
second grid will increase; a counter-clockwise 
movement of the vibrating mirror will, on the 
other hand, diminish the light projected. 

Thus, in so fur as the mirror copies the vibra- 
tions of speech, and provided that the amplitude 
is not allowed to be greater than that correspond- 
ing to the width of one space of the grids, a 
fluctuating beam of the desired character is ob- 
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tamed. It may be projected on to the receiving 
apparatus shown in Fig. 1 and used for the trans- 
mission of speech. By making the width of the 
^d spaces small in comparison with the distaaces 
between the grids and the vibrating mirror, ade- 
quate control of the light intensity is secured,' 
even though the movements of the diaphragm are 
so small. It is, in fact, easy to reach the stage 
when the grids must be made no narrower, other- 
wise the amplitude of movement of the segments 
of light is excessive, and the frequency of inter- 
ruption becomes doubled or even trebled— to tbe 
detriment of articulation in the received speedh. 
It should be pointed out that the diagram thowi 
only the light proceeding from a single point of 
the source. Actually, every source is noite in 
size, and in order to provide for this it U neo^- 
sary to use as the vibrating mirror a certoove 
reflector, the radius of curvature of which is oquid 
to the distance between the grids and the 
A real imhge of the first grid is thus obtalaCditm 
the and this image movM to the i^ner 

of a shutter when tbe mirror osoUattfs. ' 




6 o6 


NATURE 


Fig. 3 is a phott^aph of a transmitter arranged 
for use with sunUght, and mounted so that it can 
be directed as desired.' The lenses are b in. in 
diameter, and the range with sunlight, when a 
S-in. collecting lens is ^so used, is about 8 miles. 
It is impossiUe at present to say what the ulti- 
mate limit of range may be. It depends on the 
apertures of the projecting and receiving optical 
systems, the brilliancy of the source, and the 
extent to which amplification by means of therm- 
ionic valves may be possible m reception. The 
selenium cells which the author has used were 
made by Dr. Fournier d’Albe, and they have given 
very satisfactory results, the articulation of the 
speech heard being extraordinarily perfect. Their 



special sensitivity to red light perhaps accounts 
for the fact that a small amount of mist between 
the sending and receiving stations has been found 
not to interfere greatly with transmission, 

^ In this short article it has not been possiUe to 
give more than a brief description of essentiol 
points. Puller details both of the photophone and 
of its application to the photographic recording 
and repr^uction of sounds may be found in the 
Proceedings of the Physical Society of London.* 

A. O. Rakkine 


AUSTRALIAN RAINFAIJ. AND WHEAT 
YIELD. 


U NTIL large schemes for the conserv'ation of 
water s qffily with a view to irrigation have 
been muried oS^he incidence of drought at fre- 
quent intervals iV^und to have a great influence, 
not only pn the sheep runs of the Australian 
Commonwealth, but^so on its wheat crop. It is' 
perhaps surprising mt the relation between rain- 
fall and wheat yield should be to a grtat extent 
directly traceable, when we consider to how many 
indireot influences the yield is exposed. The seed 
varies in such obvious characteristics as sise and 


hardness, as well as in power of reaistanee tq 
i ftlea se, partly modified by the condittons under 
m crop producing the seed has been 

Phyd 8oa, jnocL, fh awl pMfw nmA Daentrbw 
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raised. There isy oioreovery no con^taooy in the 
»oili which differs from pl^ to place la com* 
position, in aspect, elevation, and aIo[^ from 
farm to farm in the amount and choice m fertitts- 
mg agents, and from district to district in the dates 
of weather changes and predpitatian. ^ There is 
possible loss by barrenness of seed, by ground 
pests before germination, vermin during 
growth, by storms^ birds, insects, and disease 
when the grain is in the car, and much may be 
shaken out when ripe if the harvest weather be 
very hot and dry. 

In spite, however,^ of all these disturbing fac- 
tors we find from latest oD^al publicanon on 
the subject strong evidence of direct correlation 
between the wheat yield per acre and the rainfall 
of the previous winter. For South Australia and 
the Northern Territory the correlaltion coefficient 
works out at o*6i, with a probable error of 0*07. 
It must be admitted that the data are far from 
beii^ homogeneous, comparatively few of the 
stations yielding figures for die whole period. 
The publication is entitled ** Results of Rainfall 
Observations made in South Australia and the 
Northern Territory, including all available annua! 
rainfall totals from Sag stations for all years of 
record up to 1917, with maps and diagrams, also 
appendices presenting monthly and ^arly 
Meteorological Elements for Ad^ide and Dar- 
win ” (Green, Acting Government Printer, Mel- 
bourne, 1918), and IS the fourth of a series. Pre- 
vious volumes dealt with the Eastern Provinces 
(Queensland, New South Wales, and Victoria), 
and two more are contemplated to complete the 
set b> including Western Australia and Tasmania 
There is a wealth of detail contained in the four 
hundred or so pages, to say nothing of the 
seasonal maps and diagrams. The territory 
covered is large, more than ^,000 square miles, 
and the annual rainfall varies from 4*07 in. at 
Mulloorina in the centre to 61*37 in. at Dars ' 
in the Northern Territory and ^*91 in. at Stir- 
ling West in South Ausraia. Ine mean annual 
rainfall for the Northern Territory (four-sevenths 
of the whole) is 19*52 in. (thirty-seven years^ 
average), the extremes being 30*28 in. in 1904 
and 1220 inr. in 2905. For South Australia the 
mean is 9*39 in., and the extremes, curiously 
enough also in consecutive years, 15 ^ in 1GB9 
and 5*88 in. in 1888. Of forty-seven counties 
with a long record, twenty-ei^ had theit driest 

{ ear {n 19x4, and twenty-five weir wettest in 
A quite a large number of districts, accordin^y, 
the wheat yield per acre was lowest in 19x4 and 
highest in 1916. The most conspicuous 
periods were 1895 to im and 19x1 to xgiij. It 
may be noted that rabfall was deficlbit at Cmcn- 
wich also f6r each veat* of the first of these 
periods, but not for the second. 

Conditions at Adelaide, which has the longest 
meteordogicsl record in the distiic^ era vw 
different from those at jC^ovridb, hut theft is 
some similarity in the rtSwaR. ^ The wetiest tiay 
at Adelaida ip seventyf-seven years watt Masch Sf 
with 3^0 in., the mimttar of 4aily fwa 
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( of at least tm inch bein^ 130. The wettest day 
at Greenwidi in aeventy-eight years was July ay, 
1867, with 3*67 in., and the number of daily fails 
of at least an inch was 113. 

A much more interesting comparison, however, 
it afforded by the tables rmating to Adelaide in the 
south and to Port Darwin in the north. Darwin 
is within the Tidies and Adelaide ii*’ out- 
side, but while Darwin is on the coast, Adelaide is 
six miles from the nearest point of the sea. The 
mean height of the barometer, corrected to sea- 
level, is 0*335 in. (or neariy 8 millibars) higher at 
Adelaide than at Darwin, the extreme readings 
being at Adelaide 29*304 in. and 30*7^ in., and at 
Darwin '39*017 in. and 30*151 in. The tempera- 
ture contrasts are striking. The mean tempera- 
ture at Darwin is 82*7° F., with a monthly mean 
daily range ot i6'8°, and at Adelaide 63*0° F., with 
a mean range of iq*7°. Darwin, being a tropical 
station, has a range of only 8** F., or rather less, 
between the wannest and coldest months. Ade- 
laide, on the other hand, has a corresponding 
range of 23 ^°. Again, the highest temperatures 
recorded at_ Adelaide were in the shade 

and 180*0*’ in the sun; at Darwin, 104*9° >0 the 
shade and 168*5° sun. It is therefore not 

surprising to find that readings of at least 100° 
in the shade occur much oftener at Adelaide — 1^*5 
per annum, u agiuost i'6 per annum at Darwin, 
it is otherwise with readings of at least 90° in 
the shade, where the annual numbers are 43*6 at 
Adelaide, and 337, or nearly two days out of 
three, at Darwin. The lovrest reading at Darwin 
was 55*8°, and at Adelaide 33*0°, for air tempera- 
ture. Terrestrial radiation readings are not pven 
for Darwin, but a minimum of 23*9° occurred at 
Adelaide. Darwin also seems to be unprovidM 
with a sunshine recorder, but at Adelaide the 
annual average is 3531*5 hours, a maximum of 
3839*9 hours having been measured in 1898, in 
which year also the sunniest month occurred, 374 
hours being recorded in January. 

Many other matters besides rainfall are included 
ki the main part of the volume, as indicated in the 
following list of tabulations : aurora, bush fires, 
drought, earthquakes, floods, fog-bows, frost, 
hall, heat waves, high tides, meteors, mirages, 
mock moon, plagues and peats and live-stock 
diseases, heavy rainfall, thunder and lightning, 
volcanic dust*c}ouds, water-spouts, hurricanes, 
cydqnes, heavy gales, dust-.storms, etc. 

W. \V. B. 


I/OTES. 

With the assistance of the Air Ministry and the 
ctMipetjstlon of Messrs. Videers, Ltd., Lord North- 
cUffs has been aUe to arrange, on behalf of the 
Ttmi, tor an' attempted flight from Cairo to Cape 
Town, a distance of more than five thousand miles. 
^Thit Jouiyie^from one end of the continent of Africa 
to the othal^ and travertin^, dountry the> nature of 
a Ikrgs |Ant df wbkb is Uttlb'lcnown, is of particular 
' Iptentshtb the edentlfie wwM in view of the fret that 
Dr. ^UChiuneira Mitehdl, eecretary of the Zoological 
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Society of London, taking part in It as passengrr 
and observer. The enterprise will thus not only test 
the practicability of the air route from Cairo to the 
Cape, but also doubtless lead to valuable scientific 
observations being made during the flight. The aertv 
plane left England on January 34 and arrived in 
Cairo on Febniary 3 The machine is a Vickers- 
Vimy commercial aeioplano similar to those used for 
the flights across thi* Atlantic and to Australia, and 
it carries a crew of four in addition to the passenger. 
Dr. Chalmers Mitchell is carrying an autograph letter 
from the King to Lord Buxton, Governor-General of 
South Africa, and we hope that he will be able to 
delKer it in twelve days or so after a successful end 
to \Nhnt is a pioneer effort in sciontifle exploration 
from the air 

Thf Kcw Bullettn (1919, p 399) retords the appoint- 
ment by the Government of South Africa of an 
Advisory Committee to carry out and supervise a 
Botanical Surve> of the territories includ^ in the 
Union. Di. J. B. Pole-Evanb, chief of the Division 
of Botany in the Department of Agriculture, will act 
as Director of the Survey, and he will be assisted by 
a small committee, including several prominent South 
African botanists and representatives of Government 
Departments interested The objects of the survey 
are to continue and extend the work of the Division 
of Botany on the systematic study of the vegetation 
of the country and of the plant parasites of the In- 
digenous vegetation ; that of the Division of Vetertnarv 
Research on the relation of the vegetation to stock 
diseases ; and that of the Forestry Department on the 
composition of the indigenous forests, the value of 
their products, and their industrial possibilities. Also 
to study the vegetation from the various points of 
view of industry, agriculture, and pastoral develop- 
ment; to sttidy plant distribution and the influence 
of South African conditions on the structure and 
physiology of the native plants; and to compare and 
correlate the South African flora and its assodafecd 
animal and plant diseases with those existing in other 
parts of the world under somewhat similar conditions. 
For the purpose of the survey the country will be 
divided into a convenient number of areas each under 
the control of a botanist, and a qualified assistant 
has been appointed at Kew to aid in the critical 
examination of the plants collected. 

By a melancholy coincidence the announcement of 
the appointment by the Eg>*ptian Government of an 
International Commission to consider the proposals 
for the extension of irrigation works In Egypt and the 
Sudan is followed by t^ news from Bombay of the 
death of Sir Michael Nethersde, who had been sdected 
for tile dialrmanshlp of the Commission, but had 
felt impelled to dedine the offer by reason of ^ 
claims of his work in India. Bom in 1859, Shr 
Michael passed in x88o from the Royal Indian Bn*, 
gineerlng College at Coopers Hilt into the PuUtc 
Works Department, and, rising through the gt^ of 
executive cn^neer, he became in i90f(ChifC Rtyteeer 
and Secretary to Govemmeiit In the Ualled P fret we e s . 
In tbit posftticm he remained foa.a dOiea veers until 
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hik appointment as Inspector-Ocncral of Irtigation in 
India* He retked in 1917 with a knighthood, having 
been created C^S.I. in 1914. Retirement from pubHc 
service, however, wns oniv foilmved by professional 
nctivky of another kind, and until his death Sir 
Michael occupied the position of chief hydroelectric 
engineer to the Tata Co. at Bombay, under the 
auspices of which he recently completed the tunnelling 
work for the Andhra Valley scheme of water-power. 

Wb regret to announce the death on February t, in 
his seventy-ninth \ear, of Mr C. E Groves, F.R.S, 

Da. W. MrDouCAtx, Wilde reader in mental philo- 
sophy in the University of Oxford, has been elected 
piesidont of the Society for Ps>chicnl Research, in 
succession to the Into Lord Rayleigh. 

Sir Danim Hall, K C.B , F R S , Permanent 
Si*cretary of the Board of Agriculture, has been elected 
a member of the Athenroum Club under the rule which 
empowers the annual election by the committee of a 
certain number of persons "of distinguished eminence 
in science^ literature, the arts, or for public service.” 

Sir Norman Moorb, president of the Royal College 
of Physicians, has ap{^inted Dr. F. W. Andrewes to 
be Harveian orator and Dr R. C Wall to be Brad- 
shaw lecturer for this \car The council has ap- 
pointed Or. Martin Flack to be Milroy lecturer for 
19s 1, and the Censors* Board has awarded the Oliver- 
Sharpev prij« for 1920 to Prof. Emil Roux, of the 
Pasteur Institute, Pat is. 

PROf, E. B. Titchener, Cornell Unhersity, Ithaca, 
N.Y., informs us that the prize of ichi dollars offered 
for the best paper on the availabllitt of Pearson’s 
formulie for piArbophvsics (NsTfRi., vol. xcii , p. 508, 
January i, 1914) lias been awarded to Dr. Godfrey II 
Thomson, of Armstrong College, Newcastle-upon-Tyne, 
for a paper entitled “On the Application of Pearson’s 
Methods of Cur\*p-fitting to the Problems of Psycho- 
physics ” 

Meteorological Magaaine came to an end 
with the January number, which completed vol. tlv. 
This month it will appear ns the Meteofo\of^i.(d 
ilfagos/iitf, with which the MeteoralogtciA Office 
Circular will be incoiporated. In order to preserve 
the continuity, the new magazine will be Issued 
as No. I, v^. Iv. The editors will Be Mr. Carle 
Salter and Mr. F. J. W. Whipple. The change is the 
outcome of the British Rainfall OrganiMition beconW 
ing part of the service of the Meteorological Office. 

Thi death is ajannunced, in his fiftv-sccond vear, of 
Mr, Robert HoTRster Chaoman, who had been con- 
nected with theJ^.S. Geological Survey since 1880, 
alth the oxception of the oeHod from 1909 to 1912, 
during which he was engaged on topographical w*ork 
in Canada. Mr. Chapman made extenfive explora- 
tions in tbe principal Western and Southern States, 
and was the author of maps of Death Valley and 
adjacent deserts and of the high Sierras. He was 
secretary of the American Alpine Chib. His published 
litAides many artldas and bulletins on topo- 
amit kal subjects, and a book entitled ** Personal 
jHBBifations In the Nortbem SaHdikt.*^ 

r 90 ^ 262 s, VOX., toil 


Thx Elixabetii Thompson Science Fund has bean 
serviceable for many years tn giving aid, by anall 
grants, to researdi which otha^se ntigbt not be 
readily undertaken. The grants are made only for 
scientific investigations, and must be applied to actual 
expenses of the research, f.s. they are not made to 
support an investigator or to meet the ordinary ex- 
penses of publication. The trustees give preference 
to research^ Involving international cooperation. The 
grants are not made for researches of narrow or 
merely local Interest, nor ore they available for the 
equipment of private laboratories or for the purchase 
of apparatus ordinarily to be found In sdMitific 
Institutions. Applications for grants from this fund 
should be made to Prof. W. B. Cannon, secretary 
of the trustees of the fund, Harvard Medical Schod, 
Boston, Mass. 

The Secretary of Slate for the Colonies has ap- 
pointed a Committee to consider whether the staffs 
of the Veterinary Departments in the various Colonies 
and Protectorates are adequate, and, if necessary, to 
reettmmend Increafiet of staff ; to consider whethtt: the 
rates of salary offered to the veterinary staff are 
adequate, and, If necessary, to suggest improvements; 
and to make recommendatioiui for improving the 
arrangements for recruiting veterinary staffs for the 
Colonics and Protectorates. The members of the 
Committee are : — Sir Herbert JRead, K*C.M.G., 
\ssistant Under-Secretary, Colonial Office; Sir J. 
M’Fndyean, Principal of the Royal Veterinary Col- 
lege. Ldndon; Sir S. Stockman, Chief Veterinary 
Officer, Ministry of Agriculture ; the President of the 
Royal College of Veterinary Surgeons; Prof. O. C. 
Bnidky, Principal of the Royal (Dick) Veterinary Cd- 
lege, Edinburgh; Prof. J. Share-Jones, Director of 
Veterinary Education and Professor of Veterinary 
Anatomy, Unlverritv of Liverpool; and Major R. D. 
Furse, Assistant Private Seiretary (Appointments), 
Colonial Office. Mr. A. Cooke, of the Cdonlal Office, 
U secretary of the Committee. 

In Folk 4 ore for December last (vol. xzx., No. 4) 
Dr. W. Crooke discusses the cults of the mothc^ 
goddesses in India, in the hope that these may throw 
some light on their somewhat obscure sister g^desses 
in the West. The cult of Mother Earth prevafis widely 
in India. Beginning with the type of a local fertility 
spirit of the village, the rapidly becomes anthrofxi- 
morphised, and is supposed to enjoy a periodicat rest 
after her labours, and to be strengthened for hpr benign 
offices by a sacred manriage with a male obasoit 
and by animal sacrifice. But in the Vedas and in 
the later Brahmanfoal Hinduism goddesses play only 
at subordinate part. It is among the Dravidiajk of 
Southern India that the goddess cult al^lns Itsjilghest 
development. The Eai^ Mother !s no doubt the 
parent in Irtffia of many of the local goddesses, but 
It is going too far to assume, as some writers on the 
mythology of the West have doffe, that gcMdass- 
worship In general originated in thff EartiK Mother 
culture. Even In India ^Mfiy of the local goddesses 
come from the prMgrfotikufd stagy, the fwgle 
Mothira, or they are tM deified sfilrlts of woaMn sm 
efied bi sod|M^|Mrele way. ^ 
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Littu hai hitherto been known about the Stone 
ages in Ceylon » but the first steps tovvurds a solution 
of the problem have been taken In a paper by Mr. 
E. J. Wayland, late Assistant Mineral Survevor to the 
Government of Ceylon, published in Spolia Zeylamca 
(vol. xl., port 41, IQ19). In opposition to other authori- 
ties, Mr. Wayland believes that there is no evidence 
that the Veddas passed through a Stone-rigc phase m 
Ceylon; they arc assumed to be immigrants from the 
Indian peninsula, and the Palaeolithic ngc dates from a 
period long antecedent to their arrival in the island 
The Ceylon Implements fall into two groups, that of 
the hills and that of the lowlands Plgmv flints are 
abundant, and the author believes that they were used 
mainly In boring bone needles The Chellcan tvpe 
is represented bv the hand-a\e, the Mousterian bv 
scrapers, and the Aurignacian b\ pointed implements 
with edge trimming. An important feature of this 
paper is the correlation of the various tvpos with the 
local geological featuies. Mr. Wa\land has given a 
good introducton sketch of the subject, and bv means 
of his large collection, which, however, needs muih 
addition, the problem of the Stone ages in Ccvlon, 
where the niatcrml is abundant, seems to he npptoach- 
ing n solution. 

Wi- wokome the reappearance of The Mariner \ 
Mirror, the journal of the Society for Nautical Re- 
search Mr. T. Sheppard contribute** an article on 
the Hull whaling trade, once of great importame. 
from which the present gieat fish and oil trades ma\ 
certainl} be said to have developed Mr C Pickering 
has made a fine collection of objects connected 
with the business, and presented a large museum 
devoted to the fishing industry. Mr Sheppard in his 
article describes^ and tllufe^trntes many inteiestmg ex- 
hibits — "flenws'* for cutting the blubbiT into strips; 
the seal picks used by men working in masses of 
Ice; a wrought-iron gun*harpoon bent by the speed 
with which the whale dragged tlie boat after It; one 
of the old explosive hnipoons, known as Dalchim's 
patent; and harpoons and gun-spears, with a (ol- 
lection of old guns. He also reprints an interest- 
ing journal describing the wreck of the whaler 
Thornton, which was lost in 1821. The city of Hull 
is honourably distinguished for the zeal and enter- 
prise shown in the proserx'ation of relics of Us former 
industries. 

Da. J. W. H. Harrison has tested the effect of 
alcohol on a Geometrid moth, Seltnm htlunaria, and 
finds the resulting offspring superior in manv respects 
{Journal of GanaHcs, vol. lx., No. 1). In broods from 
treated parents the development was quicker, the 
mortality lower, and the mean weight of the pupas 
greater. This is In agreement with Prof. Pearl’s 
studies of die effects of alcohol on fowls, and Is to 
be Interpreted as the result of elimination of the 
weaker germs and individuals. The offspring from 
a cross between a treated male and an untreated 
female was wperior to that ftom the reverse mating. 
Contrary to expectatiem, it found that treatment 
with alcohol did not lead to the production of ger- 
mlnal ^riadoat. 
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In a valuable disiushion of phylogenetic degenara* 
tiun m the ostruh (fourual of Genetics, vol. Ix.i 
No. a), Prof. Duerden, who la in charge of ostrlch- 
hrcoding investigations in South Africa, concludes that 
u\er itb whole (ontinental lange this bird has long 
been undergoing progressive degenerative changes. 
Ihe toes have undergone gradual reduction as in the 
horse, until of the original five only the third and a 
much reduced fourth temain. Even the third, which 
is the functional toe, shows signs of further reduc- 
tion SiinUai uUrogressive tendencies arc found in 
the staicture of the wing and in many features of 
the plumage. These changes arc looked upon as 
orthogcnctic in nature, pursuing a continuous course 
independent of natural selection or adaptation, and 
lettain to load ultmiatelv to the extinction of the 
sijecics. In urLiin c-ivs well-maiked steps in varia- 
tion arc taken, as in the bald spot of the North 
\fiican ostrich, which behaves as a MendcHan 
dominant chai.'utei, and is beltevtd to have originated 
as a mutation On the other hand, reduction in the 
wing-coverts and in the scutellaiian of the toes is a 
more gradual process, occiiiring by a series of steps 
Contrasted with this is the down of the legs, which 
begins to disappeai when each thick is about six 
months old, and is thus an ontogenetic phenomenon, 
fn all those lases it seems clear that the sent and 
origin of the change 1 $ in the germ-plasm. The point 
of view arrived at agrees in many respects with that 
of Whitman (see Nutre of january 39, p 566) con- 
cerning orthogenetir evolution in pigeons 

The first pait of a “Flor.i .\iabiea,” by Pi of. Ethel- 
beit Blatter, is issued as vol. vih,, No 1, of the 
Recoids of the Bot.inical Survey of India. Prof. 
Blatters work on the Indian flora, and more recently 
on the flora of \den, renders him especially well 
equipped for tht systcm.itic studv of the botany of 
\iabia, and he has been -ible also to work through 
the rich collections at Kew and the British Museum 
(Natural Hlstorv). Ho divides the area into four 
natural botanical regions-- the extra-tropical west, the 
tropical west, the tropical east, and the extra-tropical 
east or Persian Gulf region Part i comprises a sys- 
umatlc list of thirty-eight families of dicotyledonous 
flowering plants, the .iirangement fldoptt*d being that 
of Bcntham and Hooker’s ‘‘Genern Plantarum ” The 
habitats and general distribution of each eperies are 
recorded, also the \ernacular names and, where 
known, the uses of the plants The chief elements 
of the flora are the Mediterranean and North African 
desert. 

We Icam from the Geofifaphical Journal for January 
(vol. Iv., No. z) that a new topographical map of 
New Zealand is in course of publication. The basis 
of the map is a triangulation, which already existed 
for cadastral surveys, supplemented by a secondary 
triangulation. The new map is on a scale of 
1/135,000, with contours m 100- ft. intervals, and hill- 
shading in neutral tint Roads, water, and wooded 
lands are shown in colour 

The rainfall over England in 1919 wgs nearly every- 
where in excess of the average, according to an article 
in Symons*9 Meteorological Magazine for January 
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(vol. Hv., No. 648). The ezcesi was nowhere large, 
exceeding lo per cent, only In scattered patches across 
the southern Midlands, and reaching so per cent, 
apparently only In parts of Leicestershire. North 
Wales had a lo per cent, excess, but in South Wales 
the summer and autumn drought resulted In many 
places In a lo per cent, deficiency. Parts of the east 
and north of Scotland, notably northern Aberdeen, 
shire and the Orkneys, had more than the average 
fall, but in central and southern Scotland there was 
a deficiency culminating in so per cent, below the 
average In central Inverness-shire and Perthshire. 
Almost the whole of Ireland had less than the average 
rainfall, the deficiency being greatest In counties Cork, 
Galway, and Kerry, where it reached so per cent, 
below the mean. Taking the British Isles as a whole, 
the year, although by no means exceptional, was 
probably the driest since 1908—4 result largely due to 
the shortage of rain in summer and autumn. 

Cot, J. TitHO announced some important discoveries 
In the Sahara in a paper read before the Royal Geo- 
graphical Society on January 19. The Tlbesti high- 
lands prove to be an enormous triangular massif 
twice the area of Switzerland, with summits more 
than 10,000 ft. in height. Emi Russi, the culminating 
point of the region, is the largest of a series of 
extinct volcanoes. This volcano has a well-formed 
crater, which in the past was occtipied by a lake, 
but now has a thick deposit of sodium carbonate on 
the floor. The population of Tibesti is considerable, 
and is devoted to camel-rearing and brigandage. Col. 
Tllho claims to have disproved the possibility of former 
river connection between Lake Chad and the Nile. 
His explorations show an extension of the highlands 
formerly known to occur between the southern borders 
of Tripoli and Darfur. With regard to the economic 
development of the Sudan and the Sahara, Col. Tllho 
advocates an east-and-west transcontinental railway. 
That this would facilitate the pilgrimage to Mecca is 
an important consideration for great Mohammedan 
Powers like Britain and France. 

Dr. G. F. Kunz, the well-known authority on the 
subject of Jewelry in all its a^>ects, contributes to 
Mi^al Industry (New York: McGraw-Hill Bode 
Co., Inc.; London: Hill Publishing Co., Ltd., 1919, 
vol. xxvii., pp. 6o4-a8) his customary chjspter on the 
production of precious stones for the previous year. 
It may be remarked that this annual volume is 
written from the point of view of the United States. 
Rather more than two-thirds of this chapter is devoted 
to diamond, preHemlnently the precious sUme. The 
Jewelry trade is such a sensitive barometer of general 
trade conditions that we are not surprised to read 
that the Inddertbe of heavy war expenses and the 
increase hi taxation had se^bly checked tiie import 
of predous stones Into the United States In the year 
19x8; the initial figures for 1919 show, however, that 
the setback was only temporary. We note that in the 
United States, Just as In this country, sutoeaaful attempts 
appear to have been made to develop the dlamoodcuttinf 
industry. We are told that tile output of gem material 
the Rangoon district of Burma for tlM 3rear 19x7, 
l^cb U the latest year dealt with, wu of muck 
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higher value than that of the previous year, altbou^ 
the quantity produced was sllghtiy less. The jade 
output in North Burma, which is wholly exported to 
China, where it is highly prized, remains as prosperous 
as ever. The United States does not produce much 
gem material, what there is being confin^ mainly to 
ruby, sapphire, turquoise, quartz, and tourmaline, 
although diamonds are being mined in Arkansas. 

In a paper on the factors controlling climate, which 
appears in the December, 1919, issue of the Journal 
of the Franklin Institute, Prof. W. J. Humphreys, 
of the United States Weather Bureau, discusses the 
theories which have been propounded to account for 
the existence In the past of ^*Icc ages,” which, after 
enduring for a time, were succeeded by long periods 
during which the conditions were ^ain normal. 
Solar variation, eccentricity of the earth's orbit, and 
carbon dioxide in the earth’s atmosphere are shown 
not to be capable of affording satisfactory explana- 
tions, while the presence of volcanic dust in the atmo- 
sphere for any considerable period is proved to be 
capable of accounting for a fall of temperature of a 
few degrees Centigrade. The finest dust from Kra- 
katoa probably reached an altitude of 40 to 80 km., 
and took nearly three years to fall throu^ the iso- 
thermal layer of the atmosphere to the level of the 
upper clouds If the coefficient of absorption of solar 
radiation by the dust is greater than its coefficient for 
terrestrial radiation, the value of the pyrheliometric 
constant will be diminished. The author shows that 
there Is abundant evidence of this diminution after 
every conriderable volcanic eruption. 

At the meeting of the Illuminating Engineering 
Society on January ay a discussion on colour-matching 
bv natural and aitificlal light tocAt place. Mr. L. C. 
Martin, in opening the discussion, gave a summary 
of existing methods of producing artificial daylight. 
One of the most convenient devices has been the use 
of a special tinted glass transmission screen used with 
electric incandescent lamps to remove the excess of 
red and yellow rays. With the gas-filled lamp the 
efficiency of such units is considerably Improved, 
33 per cent, being claimed for a sunlight unit and 
19 per cent, when light from the blue sl^ Is imluted. 
A communication from Mr. M. Luckiesh, read later 
in the evening, showed how widely such units are 
being used in the United States. Mr, Martin ex- 
hibited the Sheringham daylight lamp, and explained 
that the overall efficiency of the blue-sky unit was 
not widely removed from that obtained witil simiUur 
units using blue transmission screens. Oh the other 
hand, the diffusion of the light from tiie extensive 
coloured reflector surface used with the Shering|ttin 
lamp is considered a distinct advantage. Mr. Martin 
also showed some very striking colOur chadges in 
dyed fabrics seen successively under artifidal day* 
llltiit and light hotn a tungstra lamp. Mr. Bawtree 
exhibited a form of colorimeter fop tiie analysis of 
colour, and Miss F. E. Baker, In shosring the tinto- 
meter testing apparatus, also described some expcnrl* 
ments- on a new form o^ dayUght lan^. A com* 
munlcatlon from Prof. Gardner, of BradfM Tecfanka} 
College, was also road. Tbs praductioiue^* artificial 
d*yll|^ is Ixdtifig kwi attantiotii and sfmal 
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q)6aken emphasued the need for a systematic com 
parison of the various existing units and the estab- 
lishment if possible of a standard of scvcalled 

white ’ light 

Whilst the chemistry of gelatin has been inves 
tigated with much care less attention has been given 
to that of glue Both gelatin and glue are hydrolytic 
products of the collagen present in hides but they 
represent difforent phases of the hydrolysis and the 
details of the manufacture of glue have largely been 
kept secret Crucial points are first tht stage at 
which the process of hydrolysis must be stopped and 
the degree of concentration necessary in order to 
obtain a glue solution which will set to a jelly 
and next the methed of drying this jelly into the 
finished glue A low temperature has b^n considered 
nete^arv fca* successful drying and also for avo d ng 
bacterial action dunng the process Hence the mak ng 
of glue in warm countries such as India has hitherto 
not been found practicable A paper by Mr K C 
Snnivasan of the Department of Industries Madras 
( The Manufacture of Glue in the Tropics ) describes 
hov the foregoing points have been investigated by 
the £>epartment and the difficulties overcome It is 
claimed that by a study of the chemical pnnciples 
involved and by laboratory and factory experiments 
the details of manufacture have been successfully 
adapted to the climatic conditions preva ling even in 
the hottest parts of India 

Mr l) Brownub gives some further exact data 
on the running of steam boiler plants in Engmttnng 
for January i6 The subject dealt with is that of 
•team jets under or over the fire bars and out of the 
350 typical steam boiler plants examined no fewer than 
9a plants or 37 per cent were fitted with steam jets 
The makers of the various types of furnaces so fitted 
confess as a rule to a modest i to 3 per cent of 
the steam production being used in the jets Mr 
Brownlie finds that the average steam consumption 
for the 93 plants is 56 per cent of the total steam 
produced and that the figure varied from i to 20 per 
tent In the present article the results derived from 
i-^o plants are onsidcred including 437 boilers both 
hand ind mechanically fired The averages are 
66 per cent for hand firing and 67 per cent for 
mechanical firing The lowest figure was o 50 per 
cent and the highest 214 per cent If a given plant 
were taken in hand and soentifit methods of control 
adopted figures like 7I to 15 per cent of tfic steam 
production could be cut down to 3 or 4 per cent with 
most types of steam jet apparatus Some of the ap 
paratus in use is of crude and unscientific design and 
incapable of giving good results Mr Brownlie 
estimates that a saving for the whole country of from 
I 025 000 to I 345 000 tons of coal per annum could 
be effected partly by proper control and partly by 
getting nd of steam jets working under unsuitable 
conditions 

Mbssiis H K Lewis and Co Ltd 136 Gower 
Street, WC i have just issued a list of secondhand 
books (many of which are firom their circulating 
libraryT In medicme and allied subjects which should 
ba seen by all in seardi of books of this character 
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at bargiin prices The reductions in many cases are 
very great Messrs Lewis have also sent us a Utt 
of the new books and new editions added tp their 
medical and scientific arculating library during the 
months October to December last 

Aferirr Cassell and Co Ltd promise for Februarv 
A book of trav 1 by S r Martin Conway entitled 
Mountain Memor es A Pilgrimage of Romance 
llustr ted by the author The new list of Messrs 
Con table and Co Ltd includes Elementary 
Mathematics HE] Curzon Electric Welding 
and W eld ng Appl ances H Carpmael (Engineer 
L briry) P per making and its Mach nerv T W 
i. halm rs {Fng neer I ibrary) Calculation of Elec 
tncal Conductors W T favlor Low Grade and 
Waste Puels for Power Generation J B C 
Kershaw Re nforced Concrete Diagrams J 
W 11 amson The Measurement of Steady and 
Muctuating Temperatures R Royds Heat 
Ir nsmission R Royds The rfiiciency of Pumps 
nd Fjpctors E C Bowden Smith Oil Firing 
for K tchen Ranges E C Bowden Smith Stor 
ng H B rw>ford Public Health Chemical 
Analys s R C Frederick and A Forster 
H man Psychology H C Wa ren Wild 

Creatures of Garden and Hedgerow F Pitt 
and new edit ons of 1 he Propagation of Electric 
Currents in Teleph ne and Tel^aph Conductors 
Prof J A Fleming The Theory of Electric Cables 
aid Networks Dr A Russell and Ship Form 
Resistance and Screw Propulsion G S Baker 

Thf Februarv list of Metm Longmans and Co 
contains announcements of many books relating to 
ren e and education Among those not ah^^y 

alluded to in Naturb we notice The Valuation of 
Mineral Property Sir R A S Rcdmaync and G 
Stone Cement B Blount Plantation Rubber * 
G S Whitby and Margarine and Butter Substi 
tutes W Clayton (Monograi hs on Industrial 
Chemistry) The Pnnciples nd Designs of Print 
in^, lelegraph Systems and Mechanisms H H 
liar son lelephone Exchanges Automatic Equip 
ment B O Anson Telephone Exchanges 
Manual Equipment H S Thompson Subscribers 
Telephone Equipment H S Thomps n Over 
head Construction J W Atkinson Underground 
Construction A O Gibbon Inland Tel^aph 
and Submarine Cable Ofhee Equipment E Lack 
Railway Telegraphs C W Slingo and Testing 
of Lines Apparatus and Material F L Henley 
(Manuals of lelegraph and Telephone Engineering) 
Applied Naval Architecture W J Lovett In 
dustrial Administration a senes of lectures by B S 
Rowntree T H Pear A E Bemman Dr J M 
Legge Prof I Hilt T B Johnstone and St Georg0 
Heath Forage Crops m Denmark H Faber 
The Fireman s Handbook and Guide to Fuel 
Economy C F Wade An Essay on Medieval 
Economic Teaching G O Bnen and a new edition 
m two parts of Optical Projection A Treatise on 
the Use of the Lantern in ExhibitiQii and Saentifle 
Demonstration ’ Lewis Wright rewritten by h!s son 
R S Wn^t part 1, illustrated 
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COMBTS. — The object announced last week as 
comet 1930a appears to be a minor planet, ll was 
so described bv the discoverer, but through some 
tel^raphlc confusion was reported as a comet. 

Two comets were discovered in December. The 
first) 1919/1 was recorded on two plates taken on 
December 10 at Bergedorf, Hamburg, by Dr. Baade. 
It is probably identital with Holmes’s comet, for 
which a search ephenDoris had been calculated. If so, 
perihelion passag'e orrurred about November 33. 

Comet 1919^ was discovered b\ Mr. J. F. Skjeltcrup 
at the Cape of Good Hope on December 18, and was 
also observed by Mr Woodgate at the Cape Obseiva- 
tory. Dr Halm sends the following provisional 
elements : 


“ 1920 Januaiy 2 674 G.M T. 
*276“ 35 
-315'’ 36 

« 13 S° 10 


log jr--- 9 47376 


The elements be.ir some resemblance to those of the 
comet of 1797, also to 1808 I. 


EfthemeriA for Greenwich 



8 A 

h m a. 

S l>ecl 

0 # 

L 4 )g r 

Loi A 

Feb. 10 

30 31 52 

4 34 

N. DwI 

0*0189 

0 3869 

30 

30 34 38 

0 7 

0*0934 

0*3095 

March i 

30 36 8 

4 39 

0 IS 4 * 

03245 

1 1 

. 30 36 43 

» 43 

0*2049 

0-3337 

The comet 

is now rather close to the sun, 

but should 


be visible in the morning in March. 


The Moiion ok tiIf Moon.*- Dr. j, K. Fothering- 
ham contributed a paper on this subject to the Royal 
Astronomical Society in January, He showed, as 
others have done, the necessity for applying an em- 
pirical term to the moon’s longitude, and the im- 
possibility of determining both that term and the value 
of the secular acceleration from modern observations 
alone. Accordingly, various periods were assumed for 
the empirical term, and the corresponding values of 
the acceleration deuced The pwlod 354 years is 
preferred, as this gives the same value 10' for the 
acceleration as that deduced from ancient eclipses 
Prof. Turner had found a period of about 340 years 
from a discussion of Chinese earthquakes and Nile 
floods. It was suggested that the two periods might 
be identical, and that the apparent oscillation in the 
moon’s motion was really a change in the earth’s 
period of rotation. 

The observations used extend to the end of 1918, 
ten years later than those used by Drs. Brown and 
Cowell. These additional observations have consider^ 
able influence on the result 


Stars of High VhiocnY — In most studies of 
stellbr motions the stars with abnormally high velo- 
cities are excluded, which is doubtless a sound principle. 
Nevertheless, an examination of these motions is of 
great interest, and was undertaken by Messrs. W. S 
Adanu and A. H. Joy (Proc. Nat, Acad. Sci., Washing- 
ton, July, 1919). The highest velocity in space found for 
any star is 494 km./sec. for the oth tnag. star A.G. 
Berlin 1366- On the average, the two components 
of the vSodty in the galactic plane are about equal, 
and a) times the component perpendicular to the 
plane. Nearly a hemisphere in galactic kaigitude is 
devoid of apices, the values all i^ng between 131^ 
and 332 ^. The centroid of the thirty-seven stars 
riined has a velocity exoeedintfjf^ ton./sec., almost 
in the galactic plane. Tn^ facts seem to 
L that the velodties have been generated 
MO. 2623, VOL. 104] 



within our own star system, and that the stars are 
not mere visitors from outside, as has sometimes been 
suggested. ITicy are probably mostly of small mass, 
but this can scarcely be the case with Arcturus, the 
high velocity of which remains an enigma. It is 
noted that twenty-six out of the thirtyk.Beven stars 
are of spectral types F and G 


THE ST. LOUIS MEETING OF THE 
AMERICAN ASSOCIATION. 

T he seventy-second meeting of the American 
Association foi the Advancement of Science was 
held in St. Louts, Mo., on December 39 to January 3, 
under the presidency of Dr. Simon Flexner, director 
of the Rockefeller Institute for Medical Research, 
New York ('Ity The meetii^ was a most successful 
one, the attendance of scicntl& men reaching approxi- 
mately tw^elve hundred. St. Louis is the fourth city of 
the United States in size, and is an extremely pro- 
gressive centre, paying much attention to educational 
matters and possessing two universities, two admir- 
able medical schools, an academy of science, the great 
Missouri Botanical Gardens, and an extraordinarily 
advanced system of institutions for secondary educa- 
tion. All tne meetings (and there were thirty- two dis- 
tinct organisations meeting at the same time, twelve 
of them being sections of the assoiiation) were held 
in the single building known as the Soldan High 
School. In this building there are very mony large 
Iccturc-rooms with lantern and laboratory facilities, 
one auditorium with a seating capacity of more than 
two thousand, and a dining-room with about the 
same accomm<^ation, and thus the necessity of meet- 
ing in distinct and sometimes widely separated build- 
ings, as has occurred in other cities, was avoided. 

The opening session w^as held on Mondo) night, 
December 39. Chancellor Hall, of Washington Uni- 
versity, St I.a>uis, delivered an address of welcome, 
and the reliring picbidoni, Prof. John Merle Coultoi, 
gave his address (published in Naiurr of January 39, 
p 581) on “The Evolution of Botanical Research ” 
On the following night a lecture, complimentary to 
the citirens of St. Louis, was delivered by President 
Simon Flexncr on the general subject of the medical 
outlook in research. The trend of the address was 
optimistic, and the subjects especially mentioned were 
influenza, yellow fever, poliomyeliils, and cancer. 

During the week addresses by chairmen of sections 
were delivered as follows: — Section A, “Recent Pro- 
gress in Dynamics, V George D. BirkhofT; Section B, 
“ Some Aspects of Physics in War and Peace,’* 
Gordon F. Hull; Section D, “Science and Modem 
Engineering,” Tra N. Hollis; Section E, “Geology ft® 
Taught in the United States,” David White; Sec- 
tion H, “The Relations of Anthropology and Psycho- 
logy.” Ales Hrdlidka; Section I, "New After-the-War 
Phg^s of Practical Pan^ttierlcanlsm,” John Barrett; 
Section K, “The Untilled Fields of Piillc Health,” 
C. E. A Winslow; Section L, “The Part Played by 
Heredity and Maturity as Factors Conditioning the 
Effects* of Training,”' Stuart A. Courtis; and^ Sec- 
don M, “The Organisation of Research,” H^ry P. 
Armsby. 

There were also a number of symposia, which 
attracted much attention, as fellows World 
Standardisation ” and “ Educadon qnd Practlca^^Work 
on the Metric Basis,” under the^usploes of llie 
American Metric Assodatlon; “The Life-cycle in 
Insects,” under the aulWces of the Entomologkid 
Society of America; “Tlie Reladon^of the Use of 
Power and Labour-saving Madiinery to As^culturat 
Prt^gfesa,” ypder the ausploet of Sectk^i M; “Tte 
Adjiistment of Agricultural Teaching and Roieardb 
s 
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to Changing ConditlonSt*’ under the auspices of the 
Society Tor the Promotion of Agricultural Science; 
and ''The Effects of the War upon Experimental 
Medicine and Physiology,*’ under the auspices of 
Section K- 

It was an itniK>rtant meeting from the point of view 
of association ousine&s, since the revised constitution 
was adopted, a copy of which has been published in 
the journal .Sctence. The principal changes in the 
ciMistltution which will be of interest lu members of 
the British Association are the raising of the annual 
dues from three dollars to five dollats and of the life- 
membership fee from fifty dollars to a hundred dollais, 
the Rslettering of some of the old sec (ions and the add- 
ing of new sections. The old Section A, MaihetuaUcs 
and Astronomy, has been divided, and A is now 
Afolhcmatics and D A5trcmomy. The old Section 11 , 
Anthropology and Psychology ^ has been divido<l into tv^o 
sections . H, Anthropology, and I, Psychology Social 
and Economic Sl tence becomes Section K ; the Section 
of Engineering becomes Section M, and that of Medual 
Siience Section N; igriculture beiomcs Section O, 
and Education Section Q The titles of the old Sec- 
tions F and G, nnmel\. Zoology and Botany, ha\e 
been change to Zoologual Si tenter and Botanual 
Sciences, Two new Sections—!, Historical and Philo^ 
lo^cal Science, and P, Manuftu lures - h ivo been estab- 
lisned, although they will not be organ iM^d at present 

The ttork of the old office of the ptMman<*nt secre- 
tary has been divided, and it has been arranged that 
a general secretary shall take charge of all filatures of 
organisation, while the permanent sei retan shall be 
simpiv an executive officer to have iharge of meetings 
and of the current finances of the association 

Chicago was chosen for the place of the next annu.il 
meeting during holiday week 1920-21, and a schedule 
of future meetings was tentatively drafted as a guide 
for affiHattnd societies in foiming their plans for futiiic 
meetings. This tentative programme includes Toronto 
or Buffalo for 1921-22, Boston foi 1922 23, ('iiumnati 
for 1923-24, and Washington for 1924-2^ The 
Chicago meeting next year will be one of tht' large 
fourth-year meetings, that in Washington in 1924-25 
being another of these specially large meetings It 
is hoped that all the affiliated societies, and, in fart, 
all scientific m< n in America who can do so, will make 
a special effort to attend these fourth-year meetings, 
and that men of sciencv from other (wmtMes also will 
be able to attend. 

Arrnnpcments were made for the establishment of 
geographical branches of the association and for the 
affiUatton of State and citv academies of stience 

The newly established American Meteorological 
Society and the Southern Educational Soci€t\ wert 
admitted to affiliation. 

A committee on international auxiliarv languages 
was authorised to ro-c»>eratc with a corresponding 
committee of the British Association and with the Inter- 
national Research Council. 

The following affiliated societies met with the asso- 
ciation : — American Mathematical Society, Mathe- 
matical .Association of America. American Physical 
Society, American Mcteorolwlcal Society, Society for 
Promotion of Engineering Education, Association of 
Ametinin Geographers,' National Council of (>o- 
graphy Teachers, American Socie^ of Zoologists, 
Entomolc^lcal Society of America, American Associa- 
tkm of EcOTomic Entomologists, American Nature- 
- Study Society, Botanical Society of America, American 
jj^ytopathcdilglcal Society, .‘American Pomological 
Society, Ewogical Society ,of America, American 
Society for Horticultural Sdence, Association of 
OfficUrt Seed AnalysU, Society for Promotion of Agri- 
ruttunU Mence, American Metric Association, and 
WDion Omlthdoglcal Gub. 
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The election of officers by the general committee* 
resulted in the selection of Dr, L. O. Howard, of Was^ 
ington, as president for the coming year. The follow, 
ing vice-presidents (chairmen of sections) were elected : 
Section A— D. R, Curtis, Northwestern University; 
Section B— J. C. McLennan, Toronto University; 
Section C — S. W Parr, University of Illinois; Sec- 
tion D— Joel Stebbms, University of Illinois ; Sec- 
tion E— Charles Schuchert, Yule University; Sec- 
. tion F — S. Kif^sley, University of Illinois ; Sec- 
tion G— R, H. True, Bureau of Plant Industry,. 
Washington, D C. ; Section H— G. B, Gordon. 
American Museum of Natural History, New York; 
Section 1 — E Stiong, jun , Carnegie Institute 

of Technology, Pittsburgh; Section M— C. L. Mees, 
Rose Poivtochmc Institute, Terre Haute; Section N — 
J. Erlanger, Washington University, St. Louis; and 
Section Q— C H Judd, University of Chicago. 

The election of the chairmen of Sections K, L, O, 
and P was deferred for the present. Prof. E. L. 
Nuhols, of Coinell University, was elected general 
•»crritnr\, and the s<*Icclion of a permanent secretary 
to smtcH Dr, How aid, who nas hold xfTice for 
twont\-two \cars, was referred to the council, with 
|K)wer to act 


PJOXEKRS !X THP: S( Jh.XCE OF THE 
WEATHER,^ 

'"PHE )ear 1919 will bo memorable in the annals of 
^ meteor olog) . It witnessed the completion of 
the ptuccbs of co-ordinaUon of the national meteoro- 
logiial work in the operations of a single institution 
b\ the incorporation of the work of the British Rain- 
fall Organi/.Uion with the MeieorologiLjl Office. 
Beginning with the metoorologv of the sea alone in 
when it was a department of the Board of 
Trade, in 1867, after Fil/Rov’s death, the Office 
undertook the mapping and the study of the dally 
'*cqiu*nce of weather, and on that account was placed 
in thargt of a director with a “grant In aid** from 
Pailiament under the contiol of a committee appointed 
hy the Royal So<icty. In 1879, under a directive 
council, also appointed by the Royal Society, it 
beiiime generally responsible for the publication of 
the national contribution of ( liinatological data in 
aciitrdanc'e with an international scheme laid down 
bv the Meteorological C 'on grosses of Vienna in 1874 
and Rome in 1879 In disrharge of this duty it was 
authorised to obtain the aid of the Koval and Scottish 
Meteorological Societies and of the British Rainfall 
Organization; it was als<i empowered to recognise 
the duty of development of meteorological science hv 
experinionts and special investigations. 

From the earlv years of the twentieth century the 
toiler tion of the climatological data of private ob- 
servers became more and more associated with the 
Office, until now, bv the transfer of the British Rain- 
fall Organization, the co-ordination is completed, and 
the compilation of information of all kinds about 
weather is recognised as a common public duty 
centred in the Meteorological Office. 

\t the same time, in the course of the year, by 
a decision of the War Cabinet on May 8, IQI9, the 
Office itself has been “attached” to the Air Ministry; 
and, instead of deriving the public funds for its 
maintenance dirertlv from Parliament throu^ the 
Treasury, it wiP receive them through the Air 
Council,' and the Air Minister wrill be responsible to 
Parliament for them. What modifications of pro- 
cedure are Invc^ved in the change are not yet known. 

Since the vear marks so Importimt an apprh in 
meteorological history, the annlveraary meeting of tiie 

1 th* prwMsntW MetSHO- 
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society U an occasion m which we may commemorate 
those of our countrymen who have contributed to the 
oroaniaation and development of meteorological 
science. From the time ot the invention of the baro- 
meter by Torricelli in 16431 proceeding in chronological 
order, we find examples of the experimental in- 
vestigation of the properties of air in the work of the 
Hon. Robert Bpyle (1627), natural philosopher and 
philanthropist; ot the design of meteorological Instru- 
nMnts in Rob^ Hooke (1635), ^ demonstrator 
of the Royal Society; of the compilation of observe^ 
tions at sea In the remarkable discourse on winds by 
William Dampler (1653), sailor and buccaneer; of 
meteorolO|rical theory in Edmund Halley (1656), 
natural pmlosopher and Astronomer Royal ; in George 
Hadley (x686), a lawyer who explained the trade 
winds; and James Hutton (1736), a physician who 
developed a theorv of rain. 

Next come Rioiard Kirwan (1733), a weatherwise 
Irish gentleman, “consulted about the weather by 
half the farmers of Ireland," with Ideas about the 
meteorology of the globe on the basis of the distribu- 
tion of temperature; Charles Wells (1757), physician 
of St. Thomas’s Ho^ital, who elaborated the theory 
of dew; John Dalton (^766), famous for his atomic 
theo^, teacher of mathematics and natural philosopher 
of Manchester, who put the theory of water-vapour 
in the atmosphere a physical basis, a lifelong 
meteorological observer, and a student of the aurora, 
the hel^t of which he measured successfully; Luke 
Howard (1773), a successful manufacturing chemist, 
an assiduous meteorologist who classified clouds, 
introduced automatic records of the barometer, dis- 
coursed on the climate of London, and studied the 
influence of the phases of the moon; Admiral Sir 
Francis Beaufort (1774), Hydrographer of the Naw, 
who devised the Beaufort scale of wind-force and the 
Beaufort alphabetical notation for weather at sea ; Sir 
Edward Sabine (1788), Royal Engineer, secretary and, 
later, president of the Royal Society, and also general 
secretary of the British Association, who obtained the 
co-operation of those three great a;^des in the mag- 
netic survey of the British Isles, the trigonometrical 
survey of India, and the establishment of magnetic 
observatories in Toronto, St. Helena, the Cape, India, 
and elsewhere in the British Dominions, and of 
meteorological observations at all the foreign and 
Colonial stations of the Royal Endneers and Army 
Medical Department, and who lived long enou^ to 
become the first chairman of committee of the 
Meteorological Office; John Frederic Daniell (1790), 
professor of chemistry, the Inventor of the Daniell 
cell and the Daniell dew^int hygrometer, a meteoro- 
lo;0ca] essayist, and a writer on artificial climates for 
horticulture; and, finally, William Reid (1701), major- 
^neral of the Royal Englneera, and HenrV Plddin^^on 
(1707), merchant seaman, author of “The Sailor 
Horn Book,^' who made most notable contributions 
to the analysis of ^ phenomena of what the latter 
first called "cyclones," and are now in their 
various forms the familiar elements of interest in the 
dally charts of weather pr^red by meteorological 
offices all over the world. vS^liam Whewell (1796), 
the omnlsrlent Master of Trinity, may perhaps 
be added as representing anemome^, thus carrying 
on the story of weather science as developed by tnose 
bom before the end of the eighteenth century, and so 
bringing the history to the middle of the nineteenth, 
when tbs sodety was founded. 

These names and histories show from what various 
sources meteorology has derived Its ideas, its initia-i 

ond its support. In the future, as in the past, 
4dcnce must preserve Its wide outlook, 
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THE REDUCTION OF WAVE ACTION IN 
HARBOURS. 

HE Impx^nt question of the best means of efiecting 

^ the maximum reduction of wave actiem in harbour 
areas formed the subiect of four papers read before 
the InstituthMi of Civil Engineers on January 13. 
Next to affording the readiest and safest aooessibili^ 
under extremely adverse conditions of Weather and 
tide, the exclusion of storm waves, or rather their 
reduction within limits of harmlessness, is die most 
pressing concern of the harbour engineer. Unfor- 
tunately, the conditions essential to the attainment 
of the former desideratum are not often conducive to 
the realisation of the latter. The criticism has been 
passed on at least one modern harbour of Importance 
that in tempestuous weather the sea is as rough 
inside as outside. Where large areas have to m 
enclosed in order to afford the necessary accommoda- 
tion for shipping, It is a matter of considerable 
difficulty to provide simultaneously the equally neces. 
san^ degree of shelter. 

Four river harbours — those at the mouths of the 
Tyne, the Wear, the Esk, and the Blyth, all on the 
north^bt coast of England — were under contldora- 
tion. In the first two the principle bf wide encircling 
piers had been adopted, with an entrance width on 
the Tyne of laoo ft. and on the Wear of 700 ft. ; in 
the second two there is the contrast of a compara- 
tively narrow} way or passage from 300 ft. to 400 ft. 
in width between fairly, or roughly, parallel piers, 
with intercepting jetties, *or wave-traps, at Intervals 
in their lengths. The semicircular arms afford eXp 
panding areas of lar^ proportions, wherein the 
entering waves are diffused and a large amount of 
their energy dissipates itself harmlessly on spending 
beaches flanking the entrance to the inner harbour. 
On the other hand, the openings provided in the 
overlapping sides of jparallel piers deflect a certain 
portion of the wave from its course and pass it out 
again to sea. Both systems have thmr merits, 
and all the authors claimed that the desired 
results had been obtained by the method adopted 
In the particular cases. At Blyth sea-waves of 
10 ft. to 13 ft, in height at the pierheads are 
reduced to 6 in. to 34 In. in mld-harhour, while 
at Sunderland the factor of wave-reduction is 65 per 
cent. 


In forming a judgment on the respective claims, 
it must be borne in mind that much depends on the 
character of the port. Obvioutiy, an internal wave 
action which might be without prejudicial effect on a 
large mercantile liner might be fatal to small fishing 
crait. It is difficult also to detach the problem from 
the particular conditions of site and coastal configura- 
tion. Spending beaches are no doubt adm^ble 
adjuncts to a harbour, but they are not always avaiL 
abie, nor are the financial resources of ports alwdys 
commensurate with bold and ample schemes of ac- 
commodation. With the means at his disposal, the 
task of the en|rineer is to secure the best compre^se 
possible : an adequate degree of tranquillity ccxnllned 
with a serviceable entrance width. ^ Cifwmptanoes 
may favour one method or the oth'^. Evm after 
j^neral lines have been laid down, it will certainly 
be found wise to proceed tentatively and cautiousJy 
in the execution of the desigiy Much useful 
infomnation can be gained during the progms of 
the work, and the exact porition'^aad iridth of 
the entrance may often bfjeft tp a late ^ge of tiie 
operations. ^ 

BRT 9 S 0 N UOYnnffOKAH. 
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ST. Afi DREWS INSTITUTE FOR CLINICAL 
RESEARCH. 

'T'HE recent <^nine of an institute for clinical 
* research in St. Andrews marks the beginning 
of a new era in the scientific development of the art 
ol medicine. The enterprise has been initiated and 
brought to a happy stage of working order by Sir 
James Mackenzie, who is the director and controlling 
mind of its endeavours. 

Briefly, the object of the institute is to investigate 
the early symptoms of disease before structural altera- 
tions in the body have had time to take place. 
Hitherto research has been mainly concerned with 
disease and its more advanced forms when structural 
and chemical changes can be detected by ordinary 
laboratory methoc^. But at the beginnings of disease 
snnptoms of various kinds, often seemingly trivial, 
do occur. They become familiar to many general 
practitioners, though no serious attenmt has been 
made to determine their cause and signinranre and to 
draw up a class! firati on which will enable the medical 
man to appreciate their real meaning and thus put 
him into the position of being able to detect and 
arrest incipient disease. 

For SUCH purposes a small centre of population, 
where the same patients can he seen fnquentiv and 
observed over long periods of time, is preferable to 
the larger centre with its rapidiv moving population 
St. Andrews should provide an ideal site, and has the 
further advantajK of possessing a university and 
medical school all that these imply A suitable 
building has been secured overlooking the bay and 
In close proximity to the historic golf course. 

The institute Is afflHated to the University. Us 
staff consists of a director, a director of laboratory 
research, a trained biologiral chemist, a bacteriologist 
(to be appointed), a whole-time clinical assistant, and 
several i^rt-time clinical assistants who arc also 
practitioners In the town. 

Three days a week patients are examined, and two 
days arc given over to general discussions. The latter 
are wide in scope, and are freelv opened to anyone 
who has anything to contribute. The trained logician 
and psychologist are especially welcome, and not In- 
freauentlv ioin In the debate. 

The institute is also educative, and alms at the 
training of the practitioner In the methods of research 

The institute has now been at work ^ for some 
months, and is alrendv bearing fruit. It has promoted 
harmony and croodwlll and n keen Interest in their 
work among its members. It provides an excellent 
model for the development of other centres, and shows 
how a spirit of ro-operatlon can be fostered amon^ 
medical men which Is of mutual benefit to themselves 
artd to their patients. The scientific results will 
follow. P. T. Herring. 


FISHERY INVESTIGATIONS IN SOUTH 
AFRICA. 

T he Marine Biological Report of the Province of 
the Cape of Good Hope (No. 4) for the year 
ending June 30, iqi8, has recendv been received. The 
t^pon is ulgcM by Prof. J. D. F. Gilchrist, and 
although it appears that his department has been 
greatlj restrictra by lack of funds, it is dear that 
much useful work was done during the ^ar under 
»revlaw. It la well known that a valuable industtv in 
eannlng artd exporting w kMoal crawfish has been 
j sucoessfully at theCape in recent years, and 
the most interesting 'feature of the report Is 
of the habits of the different larval stages 
lit erustaoean. The first larva of Jasus MandH is 
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small, somewhat opaque, and swims at the surface 
by its feather-like antennv, the other appendages being 
folded close to the body and not used. Ihis first stage, 
known as a " naupliosoma,” continues for only a lew 
hours, when it pas^ into the flattened " phylkisoma *' 
sta^c. The larvae in this stage are able to swim in a 
horiTontal direction, but their natural habitat is still 
the surface waters. They were successfully reared, 
and after three or four days at most they pass^ Into 
the third larval stage, in >\hich they descend to the 
bottom and seek our the darkest corners. They thm 
feed actively on the small animal and vegetable par- 
ticles In the mud and sand, and arc comparatively free 
from the attacks of their enemies. After undergoing 
a series of moults, which do not yet appear to have 
been follo^^ed in detail, the larva enters the '^puerulus” 
stage, which has hith(*rto been found only close 
inshore. 

Details of n number of experimental hauls for craw, 
fish in different localities are given in the report, as 
well as an account of some marking experiments, 
which have thrown light upon the migrations of this 
crustacean. A useful list is .added of the different 
species of lobsters and crav^ fishes found in South 
African waters, short, popular descriptions drawn 
Ujj by Mr. K H. Barnard Prof II B. Paotham con- 
tributes n short article on parasitic protozoa found In 
South African marine fishes, and the third and final 
li*-t of Cape fishes, drai^n up by the late Mr. W. Ward- 
law Thompson, is included in the report. The strong 
recommendation of Prof. Gilchrist that the scientific 
fishery investigations, which have been suspended for 
a number of vears. should now be resumed is orte 
which will have the heaity support of all marine 
biologists, who know the valuable work which was 
fonnerlv carried out under his direction. 


UNIVERSITY AND EDUCATIONAL 
INTEUJGENCE. 

Birmingham. — At the meeting of the council held 
on January 29, the Pro-Vicf -Chancellor in the chair, 
Mr. C. Grant Robertson received a cordial welcome 
as Principal of the University 

The thanks of the council have been accorded to 
Mr Arthur Serena for his generous offer to provide 
a sum of 5000I. towards the endowment of a depart- 
ment of Italian studies and a chair of Italian. Also 
to Mr John Smith, of Edgbaston, for his offer to 
endow a prize for students in metallurgy in some 
educational establishment or establishments in Bir- 
minghom, to commemorate the contributions made by 
Prof. Turner to the science of metallurf^, to be known 
as “the Thomas Turner prize (or prizes) in metal- 
lurgy.” 

Lt.-Col. J E Dixon (Messrs. Rabone Bros.), Mr, 
Frank Gower (the Birmingham Aluminium Casting 
Co.), and Mr. Donald Hope (Messrs. Rynochs, Ltd.) 
have been appointed members of the Commerce 
Advisory Boara. 

Prof. John Robertson and Dr. C. J. Lewis have 
been ap^nted representatives of the University at 
the Congress of the Roval Sanitary Institute to be 
held in Birmingham in July next, 

Mr. James Ybung has him appointed an asdstant 
lecturer in the department of physics. 

Cambridge.— The offer of a fund to endow a John 
Couch Adams astronomership In the Univenrftv Is 
announced. The offer was made by the late Mrs. 
.Adams, widow of Prof. Adams, the dlscowmr of 
Neptune. The post. If establlBhed^ it to he held by 
the director of. the observatory unlesa h»^ be at tw 
same time a profcsaor of the Unlversltyt In wWdi 
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cate it should be held by a duly qualified person of 
skill and experience in astronomv not necessarily a 
member of tne University. The income of the fund 
Is about 30of. 

A further offer is made b\ the family of the late 
Dr. E. G. Fenrnsides to entfnw an E. G. Fearnsides 
scholarship to further clinical research amon^ th(' 
orf^anic diseases of the nervous s\stem The scholar- 
ship would be held by Cambridge men for two years 
between the ends of their fourth and eleventh years. 
The award is biennial, and the income 50!. a year. 

Mr, H. M. Fox, Mr. F Debenham, and Mr. 

C. N. H. Lock have been elected fellows of Gonville 
and Cajus College for research work in zoolo^\, 
geology, and mathematics respectivelv. 

London. — Dr. Samuel Smiles has been appointed 
to the Daniell chair of chemistry tenable at King’s 
College in succession to Prof. A. W. Crossley. Last 
year I>r. Smiles was a{^intcd professor of organic 
chemistry at Armstrong College, Newcastle, and since 
1913 he has been senior honorary secretary to the 
Chemical Society. 

Dr. H. E. Koaf has been appointed to the Uni- 
versity chair of physiology tenable at the Ia>ndon 
Mospital Medical College. From 190s to 1905 Dr, 
Roaf held the Johnston Colonial fellovrship in the 
University of Liverpool, where he has aW been 
assistant lecturer on, and senior demonstrator of, 
physiology and histology and lecturer on chemical 
physiology. Since 1911 he has been lecturer on 
physiology at St. Mary’s Hospital ' Medical School. 
For three years during the war he wa^ in charge of 
the pathol^cal laboratories at Cairo. 

Prof. T. Swale Vincent has been appointed to the 
University chair of physiology tenable at the Middle- 
sex Hospital Medical School, Prof. Vincent was 
formerly demonstrator of physiology in the University 
of Birmingham and Sharpey scholar and assistant 
professor of physiology at University College, London. 
Since 1904 he 'has been professor of physiology and 
biochemistry in the University of Manitoba. 

The cordial thanks of the Senate have been voted 
to the general committee formed to promote the 
institution of degrees in commerce and the organisa- 
tion of commercial education in the City of London 
and throughout the Empire for a gift of 50,000?. to 
be devoted to the extension of the buildings of the 
London School of Economics upon land provided for 
this purpose at a nominal rent by the Ixmdon County 
Council. 

A resolution was adopted by the Senate on 
January 2S expressing appreciation of the generosity 
of Messrs S. B. and B. Joel In presenting ao,oool 
for the endowment of a University chair ot physics 
tenable at the Middlesex Ho^ital Medical School 
Steps are being taken immediately fex* the appoint- 
ment of the first incumbent of this profeswr^hip, 
which will bear the name of the donors. 

The Franks studentship in archnotogy Is open to a 
student qualified to undertake research or to prepare 
for the same. It is for the period of a year, and pf 
the value of 50I, Full particulars are obtainable from 
the Acadentfr Registrar of the University of London, 
South Keniington.^and applications for the student- 
ship must be receMd by, at latest, the first post of 
March a. ^ 

The following domrates have been conferred: — 

D. Lvt. ; Mr. R. E. M. Wheeler, an internal student, 
trf Univershy College, for a thesis entitled ‘’Com- 
parative Notes on Rhenish Pottety of the Roman 
Period.** D.Sc. (SngineeHng) : Mr, Marcel Tol- 

^ kow4lcy,^an intemd student, of the Imperial College, 

MO. 3633, VOX.. 104] 


City and Guilds College, for a thesis entitled “£Ma- 
mond Grinding, Abrading, and Polishing.’* 

Manchehtkr, — Mr. Frank Watts hat been appointed 
lecturer in psychology in the University. Mr. Watts 
is the author of the recently published book, “Echo 
Personalities,'* a study of the contributions of abnormal 
psychology towards the solution of some problems of 
normal raucation 

Ox^OR^.— On February 3 Convocation resolved 
that Mr. E. S. Goodrich should be constituted pro- 
fessor of comparative embryolof^ for so long as ho 
holds the ap|)ointment of Aldriwian demonstrator in 
lomparatlvc anaKMny. The resolution was proposed 
by the Rev. G. B Cronshnw, Queen’s College, and 
supported by Prof. Gilbert C. Bourne, Llnacre pro- 
fessor of /odog\ and comparative anatomy. 

The iimended statute making the study of the 
Greek language optional for all students will come 
before Congregation on February 10 At a later date 
not \et fixed St will be submitted to Convocation 
•Opposition mn\ be expei ted, as in mnnv quarters it 
is not (onsidered (leslrnMe that candidates for honours 
in such schools ns that of “ Li terse Huinaniores ** 
should bt» exempted from the study of Grecik. If 
Prof Gilbert M^r^a^*s amendment^ exempting all 
st'ience men, innthcsnatiHnns, and passmen, had been 
carried, it is probable that no ODOosltion would have 
been offered to Ihe statute on the part of the advo- 
cates of Greek 

Comm DR. C. Hawkxs has been appointed to succeed 
Prof. K L, Weighlon in the chair, of engineering at 
\rmstrong College, Newcastle-upon-Tyne, 

Dr. T ¥ SiBLY, at present professor of geology at 
Armstrong College, Newcastle-upon-Tyne, has been 
.appointed ptincipal of the University Crdlege of 
Swansea. 

Sir Archibald Garrod will deliver the Schorstein 
memorial lecture at the 1 -ondon Hospital Medical 
College on Friday, February ao, at 4 o’clock. The 
subject will be Diagnosis of Disease of the Pan- 
creas.” 

The Women’s Medical Association of New York 
('ity U offering the Mary Putnam Jacobi fellowship 
of about 2«oZ. for post-graduate study in any country 
to any woman phyticinn for work in any branch of 
medical science. Partic'ulars are obtainable from Dr. 
.Murrell, 86 Porchester Terrace, W.a. 

The lectures for teachers on recent developments 
in science arranged by the London County Council 
include a lecture on “Aviation” to be given by Mr. 
F. Hnndlev Page at King’s College, Strand, W.C 3, 
on Saturday, February 28, at ii a.m. The chair wdll 
be taken by Sir Arthur Duckham, K.C.B. 

A kkunion dinner of Old Centralians*- the first to 
'be held for six years— will take jfiace on S^rday, 
Fcbniarv 31, at the Waldorf Hotel, Aldwydi, W.C. 3 , 
tickets for which may be obtained from Mr. G. W. 
Tripi), Lyndhurst, Hayes Road, Dltmriley, Kent We 
understand that Prof. Armstro^, Sir Alfred Keo|^, 
and Prof. ITnwin have acceptSi invitations to oe 
present. ^ 

A roRRBSPONDBNT informs us that the New South 
Wales Parliament, In the session that* dosed in 
December last, passed an Act granting the University 
of Sydney a sum of 300,0001. for building purpofss, 
the grant to consist of six annual Iqptalmenta of 
5o,ood. The grant Is in adiUBon to the statutory 
endowment, and is called fo^y the rapid growth cn 
all the departments of the Utuvertity. lA will allow 
the University to devote the whole 01 the MoCaughey 
bequest to the extension of the present resOtnMi^ln 
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staff and equipment, und thi encouiagement of le- 
aearch. 

A scHbMK for the establishment of a University 
Durcau in the City of London in connection with the 
University of London ccKnmcrce degree is described m 
the Tinted of January 30. It is proposed that the 
bureau shall assist in the suitable and wide omplov- 
ment of commerce degree students and graduates Sn 
all branches of trade and lominerLe throughout the 
country and assist eiiiplo\LTs in all ni.ilters affecting 
the training und employment of all such students ancl 
graduates. An initial sum of ;;o,o(k )2 h.ib been 
nsi^ for the purpose of establishing the buri‘au on a 
proper footing 


SOCIETIES INI) ACADEMIES. 

Losix)\ 

Koyal Society, Januai\ 22 Sir j. J. Ihomson, 
president, in the chaii Pi of li (i Cokor and K, C 
Chakko; The stress-strain properties of nitro-ccllulose 
and the la\\ of its optnal behaviour The physical 
properties of nitro-cellulose are studied fiom its 
behaviour in tension, whereby \alues of Young V 
mcxlulub and Poisson's latio «ite obtitined and thc^ 
form of the load-extension ouive is determined The 
optical properties of the transpnient material arc 
observed, with special reference to its behaviour under 
load; and it is shown, by observations with a com- 
parison beam not stressed hevund elastic limit, tlmt 
the relative retardation prcxiuc'ed between the two 
components of a polarised beam is consistent with .1 
linear optical stress law*, which holds up to stresses 
of about twice those' at the' clastic limit. These 
results are confirmed bv oliservritions of thi 
retardation bands produced in a polarised spectrum 
by a beam under uniform bending moment. The 
stresses and strains are deduced on the assumption of 
a linear stress-optical law, and stress-strain curve so 
obtained is found to agree with puicly mechanical 
measurements of n tension member.— S. Marik : 
Alternating-current electrolysis The behaviour of 
platinum, gold, and nickel electrodes during the pas- 
sage of an alternating current of 25 to 80 cycles pc*r 
second has been examined. The electrolytes employed 
were dilute sulphuric acid and barium hvdrate solution 
Curves representing the relation between volume* of 
gas evolved and time of passage of current are of two 
distinct types : (a) One type resembling '' saturation- 
current ” curves In radio-activitv. This effect is shown 
clearly in the cases of platinum and gold in an acid 
electrolyte, (b) A second tvpe in which the rate of evolu- 
tion of gas falls off with time until ultimately a steady 
rate of evolution sets in, decreasing in value with 
increcuing frequency of the alternating current Two 
poaslble explanation's of the phenomena are discussed . 
(a) Adsorption of hvdrogen at an electrode during one 
half-period, followed bv recombination with oxvgen in 
the succeeding half-period, (h) Oxidation of the elec- 
trode bv the oxygen of one half^riod, followed by 
reduction of the' oxide bv the hvilrogen of the suc- 
ceeding half-period Evidence is given that the oxida- 
tion theory successfully explains the effects with gold 
and nickel. In the case of platinum it is believed 
that oxidation plays a prominent rdle, though adsorp- 
tion alao naav be effective In this case. It is shown 
ftat the electrodes have an Initial surface activity in 
promoting recombination, whidi acHvitv Increases 
W with frequency of alternation, and (h) up to a 
WgimmA ^lue with the * time of passage of the 
curronL • If the current dmsity is less than that corre- 
■POCHHiig to dlls maximum actlvltv, then sooner or 
lAlfr evolution of gas ceases. Tf the current density 
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lb greater, then after u time gas is evolved at a steady 
rate W. II. Eccks and F. H. Vlacsttt : The variations 
of wave-length of the ostiilutions generated by three- 
electrodc thermionic tubes due to changes in filament 
cunent, plate voltage, grid voltage, or coupling. When 
electrical oscillations are susiainod in a circuit com- 
prising inductance and electrical capacity by aid of a 
threo-electrode thermicnic vacuum tube of the kind 
usetl in windless teUgraphv, the froquenev of the 
oscillations ancl the wave-length of the radiation 
depc'nd principalh upon the \rilues of the inductance 
.mil the electrical taoacitv, but also partly upon the 
resistance in the oscillatory cirruit, upon the voltages 
of the \ni ions hnlteiies in use; ujKin the tempeiatureof 
the filanii nt supplying the electrons; upon other pro- 
perties of the vacuum tube; and upon the coupling 
bclwicn portions of the rircuii associated with the 
grid and I he .uumIi* The object of the present investl- 
ffaiion was to study experimentally the effects of 
.ilUMing each of the thief vai tables, with the view of 
finding th* conditions most favourable for the pro- 
duction of continuous oscillations of constant fre- 
quf nc.) For this pumose two circuits w'ero sustained 
in oscillation at ne.ulv the same high frequency, 
n.nnelv, about 120,000 vihiatinns per second, and the 
'udihle heat between these frequencies was observed. 
Then changes made in one litiuii alone caused varia- 
tions of freouemv that were mensurable bv ncoustic 
ob'^ervalion of the hc.it-note 'fhe pteliminarv inves- 
lifMlions showed that variation of the heating current 
of a filament was the most fertde source of erratic 
chanties of frequenev. and resulted in the discovery 
that inciense in the filament current of one tube pro- 
duced at low values of current a decrease of frequency, 
ind at higher values an increase of froquenev, whili 
at ft certain value of filament current the frequency 
had a stationary value This phenomenon provides a 
method of setting nn oscillation generator so as to 
produce a vibration of frequency constant to less than 
one part in 100,000 Provided with this knowledge, 
the other problems enumerated above were attack^. 
In .an apparatus in which the inductance was eight 
millihenries, the electrical capacity 250 electrostatic 
units, and the wave-length 27^0 metres, it w’as found 
that raising the voltage of the anode battery from 
1^0 to 140 incrensiHl the wave-length bv 6 metres, and 
raising the grid voltage bv i Intrensid the wave- 
length about TO metres The coupling in the circuit 
rtrodnred largo effcrls bv its variation — S. D. 
Carothers Plane strain • the direct determination of 
s»ins«: Ft is nointed out in the first oart of the paper 
that in plane strain the stresses, If determined directly, 
ate usii.illv olitained bv the aid of the well-know-n 
stress function method The problem is usually that 
of finding a function v satisfving throughout 

the hodv, with suitable values of x over the various 
houndarles. The most general value of x in Cartesian 
in-ordinates appears to be 

X=: \d+Brt9 + rv fl + D(jt»+vYt?), 

when- \, B, C, and D are anv constants and 
B is nnv plane harmonic function. It is fchown 
that for anv orthogonal co-ord! nates the streoaet 
derived bv the stress-function method whett 
applied to x*»(**+y*)^ can always be resolved into-two 
distinct sets, w'hile in the case of Cartesian oK 
ordinates the stresnes can be split up into four dlstfnci 
sets. In view of the foregoing, the present paper hat 
for its object the determination of the various sett of 
stresses which might legitimately occur In a state of 
plane strain, expressed in the simplest possible termt, 
with the view of rendering the building up of a given 
state of stress a manageable operation. The paper 
sets forth the usual stress equations of equilibrium^ 
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and Kivei the identical relation between the strain 
components expressed in the various ^steins of co- 
ordinates. The various possible stress sets in reel- 
an^lar and polar co-ordinates are then set forth in 
orw, after which the solutions in orthogonal curvl- 
Hnears are obtained in such a manner as generally to 
show their connection with those formerly diven. The 
second part of the paper applies the results obtained 
to the solution of some examples. — F. Hsrtsa and 
Ann C. DavWs: An investigation of the effects of 
electron collisions with platinum and with hydrogen, 
to ascertain whether the production of ionisation from 
platinum is due to 01 eluded h>drogen. The effects of 
Dombarding a platinum surface by electrons the velo- 
city of which could be gradually increased have been 
investigated by methods in which those effects were 
detected when superposed on the original electron cur- 
rent, and also when they were measured independently. 
It has been found that a genuine ionisation by electron 
impacts is produced at a minimum electron velocity 
of 13*0 volts, but that up to electron velocities of 
30 volts no detectable amount of radiation capable of 
acting photo-elec trically on platinum is obtained. In 
order to ascertain whether the ionisation produced at 
a minimum electron velocity of 13-0 volts orlses from 
the platinum or from hydro^n attached to its surface, 
the effects of electron collisions with hydrogen were 
Investigated In the same apparatus. A radiation was 
detected from this gas at a minimum electron velocity 
of 105 volts, and a second type of rpdiation at a 
minimum electron velocity of 13*9 volts. Three typos 
of ionisation were also <fetectea, beginning when the 
electrons acquired velocities of 130 volts, 144 volts, 
and 16 q volts resp^tivelv. The first of these types Is 
the ionisation obtained In a high vacuum, and experi- 
ments described in the paper show that this is not due 
to hydrogen, but arises from the platinum itself. From 
the experiments in hydrogen it is concluded that the 
minimum electron velocity for the production of radia- 
tion from a hvdrogen atom is 10 ^ volts, the minimum 
electron velocit\' for ionisation of the atom 144 volts, 
and the minimum electron velocity for ionisation of 
the molecule 16-9 volts These results arc in general 
^reement with the deductions from Bohr’s theory. 
The aecond type of radiation, beginning at an electron 
velocity of 13 9 volts, is attributi^d to the hydrogen 
molecule.- -L. Balrstew, R If. Fewler, and D. R, 
nartm : The pressure distribution on the head of a 
shell moving at high velocities This paper describes 
a first attempt to measure the pressure distribution on 
a body moving through a gas at velocities equal *to or 
greater than the velocity of 'sound a in the gas. The 
body in question is a spinning shell, moving along its 
axis of symmetry, and the gas, air. The pressure at 
a given distance' from the nose is communicated to a 
chamber in the head of the shell, and deduced from 
the time of burning a train of powder in this chamber, 
which is a quantity that can to directly observed. By 
a series of such observations the pressure at a given 
point of the head is determined as a function of the 
velocity ratio v/a, where v it the velocity of the shell 
relative to the air. Curves are obtained showing the 
variation of the pressure for values of vja frewn 0*04 
to i 4, and for four different positions on the head of 
the shell, ^ 

Paris. 

A cHwi y •! ScuXm, Deretnber aa, Uon 

Guiijnard in the chair.— G. BIAwrMa; The work of 
Lalande hnd hia tmpiia at the Manrin College.— 
R. DMhHtrM: Remarka on the eonatitution of the 
atom and the properdea of band apeetra. CMnpletifU( 
fbui%oartIer communicationa on tM aame aubject.— 
F, Tanalar ahd G. Prkdd; The tdMinga arri drift 
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which have broken the Card coal basin ; pcpibably 
^Uplne movement of Miocene age. — A, mmM i 
Graphical study of the working of audkms with 
resonating circuit aa sensitised receivers or as 
dampers.<-C. Saavagsai: The parasitism ol a red 
alga, Polysiphonia fastigitOa* — F. Caftosa : A property 
ot polynomials of one variable.^M. Mtsaigsr ; Method 
of determination of the internal strains eidtting in a 
circular cylinder. The method employed by M. Portevin 
in a recent communication on the same subject, due 
to Heyn and Bauer, is faulty, as it only tbkes into 
account the tensions parallel to the axis of the cylinder. 
An outline of a more exact method is ^en. — Amar : 
A machine for cutting out brushes. This instrument 
has been specially designed for use by the blind. — 
E. Ksha-Abrsst . Aluminium spontaneously oxldisable 
in the air. M. Guillet has recently described some 
aluminium alloys which undergo oxidation in the air. 
Some years ago the author found that aluminium 
could to volatilised In a vacuum at iioo^ C., and the 
portion remaining un volatilised sometimes proved to 
be hpontaneou^lv oxldisable. No satisfactory ex- 
planation of the phenomenon could be found — 
N. R. Dhsr and G. Urbsfai; The polarisation 
electromotive forces of Iron in solutions of complex 
salts. Relation between these electromotive fopoes 
and the disappearance of the analytical characters of 
ferric ions. Measurements are given for ferrous and 
ferric salts, ferrocyanidcs, ferri oxalates, ferricyani(to, 
and nitro-prussides. — E. WsRftesI : The dissociation 
constant of nitrogen peroxide. — L. VsIIsry ; The esti- 
mation of arsenic in tin and in tinned articles. The 
arsenic is first separated by distillation as chloride and 
reduced to colloidal arsenic, anef determined in a 
colorimeter The determination of arsenic in tin by 
Marsh’s method is liable to serious error — A, Mtysr: 
The estimation of thiophen In tonrene — A. EHng 
and D Plorsntla . The production of carbon monoxide 
in flames of different gases. Carbon monoxide is 
mainly produced by sud£*n cooling of the flame; the 
amount is Increased bv contact with the mantle of an 
incandescent burner.-- M. ZsU ; Correlations between 
the Quaternary terraces, glacial recurrence, and 
upward movements of the earth's crust. — J. Bsareart : 
Cretneean and Lower Eocene formations and their 
extension in central and southern Albania. — Ph. 
Qlaagaaad . The reconstitution of a long lake depres- 
sion which during the Ollgoccne period occupied the 
great coni cut of the Central Massif.— Ch, Paiisast : 
Glacial recurrences later than the '* Ndow(lrmien ” In the 
massifs of the Aiguille de Polsct (Tarentaise), of Mont 
Thabor, and of the Aiguille de Scolette (Ntaurienne). — 
W. KIIIm and Ch. PasssMt; The age of the tufa- 
bearing human remains at Vitlard de Boxel (Savoie). 

Msirala : The wind velocity in the stratosphere. 
There is a maximum mean wind velocity (i4-SS metres 
per second) at a height of about ii,oqo' metres, 
falling to metres per second at 19,000 metres alti- 
tude.— MM. Stspfer and MetosU : Remarks on sno>w. 
fails. Two rases are considered, the first when the 
snow has already been formed In the northern regions 
and the secofid when it is formed near where it &1ls* 
The conditions existing on the occasion of the fiRl of 
•now at Paris on November 3 are examinq^, and 
found to confirm the views expresiea in earlier com- 
munications.— P, Cirtss; The blue carte of wine. 
Critidsms on a recent communication by M. Pledallu. 
— M. Qard; Biology of a new spue's of Euglsena 
(S. Bmafa).— L. LapIcqM: Seasonal ^riatlon m the 
chemical composition of marine atgie. Tbeie Is a 
oreat variation In the ameuiit of,s 61 uble caftohvdrate 
in UminariA jUxicmHU, These attain, a maximum Jh 
August and September, and fall to a mlnlii^ at nia 
end of the winter. The changsaritn as^**^ 1 b the 
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iav«r*e diittctioa ^MM C B«rtnui 4 , Broc^ Rd«Mni, 
and DMNnIBt ConiMrative action of chloropicnn 
on the weevil and on Tnbolium The two paravitet 
poaeefta unequal remsting powers towards diloropicrin 
vapour the Tnbohum requinng longer exposure for 
its destruction -^M Caallsry and \ MssaU kneyro 
nucut Sonmen a new species parasite of Dynamene 
buUnMa^M Nkells, £ DsMas, pnd F Ctearl 
The mutual precipitation of toxins and their anti- 
toxins Application to the titr'ition of antidiphthei iUl 
and antitetanic sera 1 he method of titr'ition m vitfo 
for which great economy of time and money is 
claimed has been provea to correspond with tests 
made m vtvo 

Mri bourne 

Meytf Seelsty of Vlcterla« December ir 1919 — Mr 
F H Wlsewould vice president in the thair — 
F Ghapma Tertiary fossils from Ooldea Adlitional 
note The author records a further senes of fossils 
from this locality collected by F A Cudmore which 
confirms his earlier determination of their Miocene 
age — Etlinor Awber Longevity of cut flowers Pre 
luninaiT observations were made on Acacia blossoms 
and other plants A solution of lead nitrate give 
good results in preventing the vessels from t^ing 
blocked, allowing the blossoms to last for weeks 
instead of davs Silver nitrate ilso acted in the same 
way but not so efficiently — T McLsaasa The 
endophvtic fungus of I olium its development dis 
tnbution and function Instead of being para situ 
this fungus IS now an essential pirt of the plant and 
plays an important rdU m the ripening of setd In 
the npc seed the remains of the h>phse persist mainly 
in the resting endosperm ic combium (alcuronc 
layer) —lean Sliaaaaa The structure of MegascoUx 
FUichM sp nov This is one of the few AiistriJian 
earthworms which have been carefully worked out in 
detail — J T latsea Notes on dust whirls in sub 
and Western Australia The author has had good 
opportunities of studying these and of ht r Teolian 
agracies The occurrence of dust whirls is prac 
tically confined to the summer months Their general 
mode of rotation is counter c1o< kwise althrugh some 
are observed to take place in the opposite direction — 
A V E iamat The ph>siognphv md geography of 
the Bulla Svdenham area In this paper a detiffod 
account is anven of the palaeognphv of the S Itwater 
River and Deep Creek the ige and fossiJifemus ron 
tents of the sedimentary rocks between Bulla and 
Kcilor and the occurrence of the igneous locks in 
this area including basalt and kaolin 
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5 ASSB7 AND OBUGATION 

W E referred in our issue of January 29 to 
an appenl made by University CoU^e 
London, for 100 oool for the extension of its 
on^e^nng' school The work done there since 
Its foundation m i8a8 has been of such outstand 
mg value that it should stimulate *1 re idy response 
in the form of generous subscripltons to the 
amount required for the desired extension The 
need is now very urgent as the college like 
otherSf has been compelled to refuse a large 
number of applications for admission by well 
qualified candidates owing to hek of accommoda 
tion in the lecture rooms drawing offices and 
laboratories 

University College was the hrst m London 
establish a school of engineering soon ifter its 
foundation m 1826 and it has maintained its 
courses of study in this brinch of applied science 
ever since as a potent and living force It 
has always had the advantage of the guidance 
of distinguished en^^ineers for its teaching 
and they have greatly assisted the advance 
ment of engineering by their inventions ind con 
tributions to applied science as well s by their 
distinction m practical engineering affairs Among 
these m its early diys were three Felloivs of the 
Royal Society — Eaton Hodgkinson i great 
authOnty on the strength and testing of materials 
notably in connection with columns and C B 
Vtgnoles also widely known on quest ons relating 
to railways, while William Pole excrcibed a great 
influence on contemporary engineering as sccrc 
tary of the Institution of Civil I ngincers Other 
dtstinguisbed men of a somewhat 1 iter period are 
George Fuller, the inventor of a well known form 
of slide rule, and the eminent electrician Fleem 
log-jenkin, who for a short period wis professor 
of civil ei^meering 

The advent of Prof A B W Kennedy (now 
ementus proflesor) in 1874 marked a new epoch 
In its mfluence on contemporary thought in 
eegmeermg science since it was mainly due to 
hh efforts that engineering laboratory training on 
a practical scale was initiated and this has now 
become universal Besides this notable achieve 
Prof l(ennedy s activities during his 
years as professor there were remarkable 
m Byt* ^aetent at^ variety he was famed alike 
^Idr tSa oij^nal investigator m such 

nveted joints, monne engines, boilers, 
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and kinematicdl science and as an authority on 
a wide range of civil engineering practice and stiti 
later as one of the foremost electrical engineers of 
his time The keynote to his success as a teacher 
was mainly derived from his clear expositicm of 
principles and their ipplication in wellnlevised ex 
periments m the laboratory Ihe effect of his 
teaching may be traced in the successful careers 
of his many students of whom perhaps the best 
known are Sir I meat Moir Bart a leading 
authority on harbours and tunnels and Sir Alex 
ander Gibb whose hrm is responsible for the 
construction of H M Dockyird at Rosyth 
Municipal engineering under the fostering care of 
the late Prof Osbert Chadwick has now become 
in important depirtmcxit In the field of electneel 
sconce Dr J A Fleming the present professor 
of electrical engineering has for more than thirty 
years had a far reaching influence not only 
bv his grcit gifts as a teacher but also as an 
investigator of rare cipanty particularly on alter 
natmg currents ind on wireless telegraphy and 
telephony bspc lally import int are the services 
which Dr Fleming has rendered to telephony by 
the invention i f the thermion c valve but these 
arc too i^cll known to need rcc pitulation to 
bcicntihc rcidcrs 

rhe engineering school at Lniversity College is 
m clement ind an important one in the Uni 
versity of I ondon the largest iniversity of die 
bmpire m the richest city and probibly the least 
well off when its size is tikcn into consideration 
In University College alone there are more than 
2200 students without tiktng into account the 
medic \l students in University College Hospital 
There will be many more if its buildings can be 
enlarged ns they must be f the Univers ty is to 
do Its proper work 

During the war the staff and buildings of the 
collec^e like those of similar institutions were 
utilised to their fullest extent in scienbfio work of 
the highest importance to the effective prosecution 
of the conflict and now that it has come to a siio* 
cessful oinclusion the men who guide public opinion 
are unanimous m declaring that one of the most 
important duUes is to provide our universities 
with adequate means for the scientific training df 
our most precious asset, brains for the futUfe 
guiding and directing of one of our greatest tndus* 
tries Civic pride in the University will, we hope 
and believe be sufficient to ensure that the eoglSK 
eenng students of University College do not httit 
the modest range of buildings and equipment 
required to give them their thanpe im hfei 

CC 



and for U 4 tich it« engineering committee now con- 
fidently appeals to the citizens of London to provide. 

A very good start has been made by a contribu- 
tion of 10,000/. from Lord Cowdray, with a 
promise of another 10,000/. when 70,000/. has 
been reached. The members of the family of tb^ 
late Mr. Charles Hawksley have contributed 3000/. 
towards the extension of the hydraulic laboratory. 
Other gifts bring the total up to about 30,000/., 
apart from Lord Cowdray 's contingent promise. 
London is now offered an excellent opportunity of 
showing its appreciation of the asset it possesses 
in the engineering department of the college, and 
of discharging its obligations to an essential factor 
of modem progress. Wc look to men of means 
in the City and county of la^ndon to respond 
readily and generously to the appeal. Donations 
should be sent to H.R.H. Prince Arthur of Con- 
naught, who IS president of the Equipment and 
Endowment Fund, at his residenc'e, 42 Upper 
Grosvenor Street, VV. i. 

INDUSTRIAL CHEMISTRY. 

(1) Industrial Gases, By Dr. Harold Cecil Green* 
wood. (Industrial Chemistry.) Pp. xvii + 37i. 
(London : Bailliirc, Tindall, and Cox, 1930.) 
Price I as. bd net. 

(2) The Condensed Chemical Dictionary : A Refer-, 

ence Volume for all requiring Quick Access to a 
large Amount of Essential Data regarding 
Chemicals and other Substances uxed tn Manufac- 
turmg and laboratory Work, Compiled and 
edited by the editorial staff of the Chemical En* 
Ifineering Catalog. Pp. 535. (New York : The 
Chemical Catalog Inc., i9i9<) Price 

5 dollar.. 

(i) A MELANCHOLY mtere.t attaches to this 
book, which of itself would disarm any 
adverse crkicism, even' if such were called for. Its 
author, a comparatively young man, died on the 
eve of its publication. After a brilliant career at 
the University of Manchester, of which he was a 
Beyer Fellow, and where he graduated as a Doctor 
of Science, Dr. Greenwood worked as an 1851 
Bxhtbition scholar for some years under Prof. 
Haber at Karlsruhe on the synthetic production of 
aixui|K)nUi. the wilt' he became connected 

sidfit the resSteb laboratory of the Ministry of 
Muibions^nd was engaged in the inquiry initiated 
by llie Mtm itions Inventions Department on the 
iodqStrial manufacture of synthetic nitrogen pro* 
dtt^i. His services were recognised by the O.B.B. 
srwwded to him in 1919. In a foreword to the 
bqolt, A. Harker, under whom the author 

pays a gptoeful trOmte to his inemery. 
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I Dr. Greenwood's pubBsbed woric md 
rendered him exceptioaally qualified ^ under* 
take the preparatkfn of the book under review. 
We can unreservedly commend it. It is a wdl* 
written, scholarly production, Judiciously put 
together with a consdentious determixuitioa to 
make it an accurate presentation of oontetnporary 
knowledge. As the author points out in his pre- 
face, its title implies a more comprehensive 
treatise than it actually is ; many industrial 
gases, such as chlorine, hydrochloric acid, am- 
monia, acetylene, e^c., find no place in it, as these 
are treated in other books in the same series. He 
confines himself to the gases of the atmosphere, 
hydrogen, the oxides of carbon, sulphur dioxide, 
nitrous oxide, and certain substances which have 
been used in gas-warfare, and he devotes a special 
section to fuel gases, on account, as he states, 
of the intimate connection of their methods of 
production with the general question of industrial 
gases 

The mam subject of the book is introduced in a 
chapter on the more important fundamental physi- 
cal and physico-chemical principles forming the 
basis of technical gas rdkctions, although no 
attempt is made to give a detailed theoretical Ikeat- 
ment of the various generalisations to which refer- 
ence is necessarily made. In this chapter the gases 
m general are treated comprehensively, and the 
numerical values of their various constants are 
grouped together in a series of tables. This 
method, no doubt, has certain advantages, as 
it enables rapid comparison to be made between 
individual gases, but when we come to their 
detailed study it involves a good deal of turning 
backwards and forwards. It would have added 
little to the size of the book, and would certainly 
have increased the convenience of handling it, if the 
various constants and factors had been repeated 
in the special accounts of the several gases. The 
author would seem to have been primarily concerned 
with the general principles of gas technok^ and 
their •elucidation rather than with the minute treat- 
ment of individual gases. As might be expected 
from his experience, which had been latteriy almost 
whoUy directed to problems arismg out of the war, 

^ such questions as the manufacture of *hydrofi:ea for 
aeronaytical purposes and for the synthetic pro- 
duction of ammonia naturally receive special 
attentbn. Naturally also, be devotes tjhidi con- 
sideration to the question of gaseous equilibria amt 
to that of heterogeneous caUlydc gas reactioaa^^ 
without doubt among the most important matters 
in moderh chemical techooh%y. The cgtire cdia{H 
ter fs worthy of the serious Study aQ ci^gaged 
in the techitfca) |ifieductk>n of gases and in the 
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worktHgf of processes dependuig upon their reac 
tioos The superintendence of such processes is 
frequently left wholly to the engineer who is often 
tinperfectly acquainted with the physico-chemical 
principles on which they are bnscd Modern 
methods involving thermodynamical ind thermo- 
cbeoiteal prinaples are becoming of so complex i 
character that their satisfactory working can be 
assured only when they are under the joint control 
and co-operation of both chemists ind engineers 
\ chemist like the present writer whose memorv 
goes bsck some fifty ve*irs will read this book with 
a specul interest and if his scientihc imigmatiou 
IS not dulled with ige h( will txpcnencc a gnte 
ful sense of satisfaction that he has li\ed to see 
the i vtr lordin iry development it records The 
whole stor\ indeed re ids like i rom incc even 
Jules Verne in his wildest flights never imagined 
nnv thing so latonishing as is revealed in this sober 
m itter of tact account which Hr Greenwood has 
put together Comp'ire for nstanci the non 
metallic section of an t irlv or tven of i 1 ite edition 
of Miller s Inorganit (. hemistry in excellent 
book in Its day —with the present volume One 
thus icquircs in impression ilmost st irtlinj^ in its 
intensity of the ehnnges which the last half-century 
h is witnessed even m matters of which the scan 
tifir history seems ompktid Iht liquef letion of 
the HO called perm im nt g'lsc s the industri il appli 
c ition of the Joule Ihomson eflTeit the mnnuftc 
ture of liquid ur its (ommtrcial ipplicat on and 
the fractional sepiralion ot its constituents the 
discovery of argon ind its allies no 1 igtr the 
tr imps of the ehtmic il eli me Us who never did 
in honest days work in their Ives but now 
turned to useful letount the isolation of terres 
trill helium its minufieture ind its use ni lero 
nauties the direct transformation of the inert 
nitrogen into products which serve to increase the 
food of man and thus stive off the catastrophe 
wh«h the late Sir U illi im Cnokes foreshadowed 
the application of hydrogen in the production of 
lets all this and more is set forth with the preei 
Sion impartiahty and unimpassioncd detail of 
the man of aaence— the matter of fact being 
barely stited without my prefaces apologies or 
rhetorical flounahes to quote the words of the 
old statute xA the Roval bocitty 

One doses this book with profound regret that 
Its aqtbor^ untimely death should hive ended a 
career so full of promise 
{9) The Condensed Chcmicil Dictionary, 
pMMiMted by the Chcmic il Catalog Co of 
Nfw YcdCt IS a charaetenstie \mencan produc- 
Uon parody Thackeray s well known phrase 
rather, oompilcd—by hustlers for 
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hustlers It is one of those hooks which * Fhm 
would have stigmatised as no boek It has iko 
valid claim to be regarded as a contribution to 
chemical technology It is apparently intended for 
the ofliec-desk of the wholesale distributor or for 
w irding igcnt of chemical products who may wish 
to know something — but not too much— of the 
nature of the substinces with which be deals, 
how they are made what nre their grades tod 
uses how they should be packed what is their 
fire har ird and wh it regulations the shipping 
ind riiiroad companies unpose on their transit 
Il makes 'imple allowance for the ignorance of 
clients ind does everything possible to facilitate 
business Should further inform ition be needed 
It IS suggested that reference should be made to 
)lher works of a similar ch iracter published by the 
C italog Compiny 

Ihc pi in of the Diction uv ma^ bist be illus- 
trated bv an example 

\t rrsMtor ^ ( icetic icid immc) CHgCONHj 
Color and properties Colorless cryst ils mousy 
odor 

Constants Spttific gravity 1 139 melting 
point 8^® C boiling point 22^^ C 
Soluble in water and alcohol 
Dtnvation By the inter ution of ethyl acetate 
ind immonium hvdroxidi 
Method of purifii ition Cry st illis ition 
(irides Technic U 
Cont liners Wooden barrels 
L ses Organic synthesis 
1 ire h irard Node 
K ilu id shipping rcgulili ns None 

The istcrisk signifies that the subst ince is made 
in \merirt 

Vll the t nines logethei ( i-upying more than 
^00 ptges of i large octavo \ lume ire irranged 
in this manner Ihe cast iron uniformity of the 
pi in imposed upon the compilers oce isionally gets 
them into troubk Ihus in the cast of fluorine, 
which the Di tionaiv informs us is mmufaetured 
in the Stitts for org inie synthesis no practical 
container his bevn devised as ill ordinary sub 
stincts are itticked by it Nevertheless a green 
label IS dtreeted to be attached to the vessel which 
holds it should it be sent by rail 

Standard works 4 n\e been consulted in the com 
ptiation ind cire appears o have been used m 
the selection of recent and accurate numerical 
data \ number of useful tables are given m an 
appendix tt^etber with a list of definitions of 
physical ind other units in common use, and the 
whole concludes with a statement of the reguta 
tions governing the transportation of dangerous 
articles other than explosives, by freight and 
express 
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THE OEIQIN OF PLANT LIFE ON LAND. 
ThaUushphyta^and the S«ba$rial Trantmigrathn. 
By A. H. Church. (Botanical Memoira, No. 3.) 
Pp> 9 $* (London : Oxford University Press, 
1919.) Price 3*. 6d. net. 

M r. church has produced a very serious 
contribution to the discussion of the 
sources of plant life on land. No one interested in 
this question can neglect his work. The statement 
is attributed to Weismann that the birthplace 
of all animal and plant life lies in the 
sea. Mr Church circumscribes that thesis in 
his opening words, "The beginnings of botany 
arc in the sea and his essay has as its object 
to demonstrate that the land flora originated, as 
the primal land*surfaces rose gradually above the 
ocean, from a marine flora already fixed upon its 
shores. He designates as " Thalassiophyta *' the 
whole of the salt-water vegetation, and as " Xero- 
phyta ” the whole of the land flora The former 
he divides again into Plankton and Benthos, point- 
ing out that Plankton responds to the single factor 
of water, Benthos to the tuo factors cA water and 
substratum, while Xcrophyton responds to the 
three factors of water, substratum, and air. His 
main thesis is that the last was derived from the 
higher types of Benthos. " Processes of conduc- 
tion and absorption involving roots and tracheides 
are initiated, and such departures superimposed on 
a seaweed soma." “The tetraspores of the sea 
become ‘ homosporous, ’ air-dried, and wind- 
haltnc " (p. 44). 

Thus the evolution of a land flora was a phase 
of transition tn ntu rather than involving a preli- 
minary landward migration, vta fresh water. The 
successful transmigrant algm of the first land 
migration combined the best and highest factors 
of marine equipment, as illustrated in many sur- 
viving groups. At the outset Mr. Church sepa- 
rates the problem of this migration from the origin 
of a cytot^ical cycle, maintaining that the latter 
was already estaUished before the migration took 
place. For these conclusions argument is ,pro- 
duced rather than fact; indeed, th|^ appears to 
be no new body of fact in die whole^emoir. The 
author remarks incidentally that homoplasy and 
conv^ence have been qaucb neglected. We 
agree; but miy not they explain much of what he 
inierpiYts as evidence of a direct migration? 

tW serious omissions appear *in the memoir. 
There is no reference to the important discoveries 
of Ltii^er Devonian fossils in the Rhynie Chert, 
though the dei^ption of Rhynia was publiAed 
early in '^idston and Lang give positive 
'fact ah tottemucture of one of the eariiest known 
]end<planto; and secure fact is worth a vast 
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amount of surmise and aqgumeot. Nor does lie. 
Church refer to the questim of tranrfemioe of the 
tetrad-divisiqn in the course of descent to a fresb 
position in the life-cycle, though Svedelius had 
raised that question in i9id, and adduced facts 
very pertinent to it. Such facts, and the argu- 
ments that may bo based upon tiuan, might, if 
they had been taken into account, have materially 
affected Mr. Church’s statements. 

Notwithstanding such omissions, the memoir is 
a real contribution to morptudogical thought. It 
may be that Mr. Church has over-accentuated the 
directness of the origin of land-plants from marine 
forms. But he has carefully protected himself by 
saying that " no Phtsophycean or Florldean 
passed on to higher autotrophic land-flora " (p. 4a). 
The cautious philosopher, while sympathising with 
Mr. Church’s general thesis, would probably 
prefer to give greater elasticity to it, seeing in the 
modern marine flora suggestions upon whidi to 
base hypotheses rather than fhose blunt state- 
ments of conclusion which find their place in Mr. 
Church’s pages. However that may be, the effect 
of "Thalassiophyta” will be to direct attention, 
which was already swinging that way, more defi- 
nitely towards marine r.i1her than to fresh-water 
i algae, as a probable source of land vegetation. 

I Though some of Mr. Church’s conclusions may 
not find wide acceptance, the memoir is the most 
thoughtful contribution to the question in recent 
years, and it is full of originality and of interest- 
ing though bluff criticisms. FOB. 

NORMAL AND MORBID PSYCHOLOGY. 
Mind and tU Ditorders A Text-hook for Studer^ 
attd PracMtortert of Medtcine. By Dr. W. H. W 
Stoddart. Third edition. (Lewis’s Practical 
Series.) Pp xx -1-480. (London: H, K. Lewis 
and Co., Ltd., 1919) Price iSi. net. 

A RKVIKW of the new edition of this well- 
known text-book IS justified by extensive 
modifications corresponding to the author’s con- 
version to the doctrines of Freud. The volume 
contains in 572 pages an account of normal and 
jnorbid psychology— induding the tradng of all 
mental processes in psychological terms to their 
originaf dements and their correlatioo with thdr 
neural equivatenta— of the clinical forms kf all |be 
neuroses and psychoses and ..their iawatigation 
and treatment, of the diseasee to which the insane 
are spedally liable, and of the legd rdatlons ol 
insanity. 4 ' ^ 

Most modern problems in all these subjects arir 
toudtod upon, andflijte bqok prarvides the sort cf 
koowktige required py the s^idcnt and gehend 
practij^i^ and a star(i4iK^poirt4r^ whVh tiir 
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seHo4i ittidy of one of these branches might be 
begun. 

Necessarily the accounts given are summary, > 
and perhaps dogmatism is also necessary, but 
some of the matter included might give way to at 
teast a brief statement of the other side of the 
case. The enunciation of the James-Lnnge theor}' 
of emotioQ at the present day without reference 
to any <^»pcMiition except a footnote controverting 
deductions from Sherrington’s dog is somewhat 
mirieading. 

A similar lack proportion in what is intended 
to be a text-book is noticeable throughout, l^nduc 
prominence is given to observations and theories 
in which the author is specially interested, but 
which are by no means universally accepted. As a 
sini^e example, three pages are devoted to the 
enumeration of man} si>ecifit tendencies and ac- 
tions as separate instincts, some of which it would 
be very diflficult to bring within any modern defini- 
tion of instinct known to the present writer. On 
the other hand, there is no reference to McDou- 
gall's grouping of such actions under a limited 
number of heads as instincts with associated emo- 
tions. The usefulness of the latter concept is 
sufficiently widely recognised to deserve mention. 

Dr. Stoddart, in his adhere nee to the doctrine of 
Freud, shows all the devouiness of the convert. 
He accepts the literal truth of the whole gospel, 
induding such generalisations as that dreams are 
invariably distorted wish fulfilments, and that 
neuroses and psychoses are without exception the 
results of repression of sexual impulses. 

Surely the battle dreams of the war neuroses 
have rendered the former statement untenable 
except by the exercise of the most perverse in- 
genuity. As to the second, the employment of the 
usual evasion that Freud and his followers use the 
term ** sexual " in a much wider sense than is 
usual renders discussion meaningless. The sexual 
instinct is not a phenomenal reality, but i\ concept ; 
the extent to which it is useful to group observed 
phenomena of conduct under the term is a question, 
not of fact, but of opinion. However, in practice 
Df. Stoddart, like other extreme exponents, refers 
all abnormalities of thought and conduct to the 
crudest anomalies of this instinct in its narrowest 
sense. 

The reviewer accepts most of Freud's descrip- 
tion of the manner in which thinking ii distorted 
by ** ootiiplexes " In the normal and the neuropath, 
in dreenui and similar states. But he fail^ to 
f f piea s a amile on comparing two statements in 
that iq mycho-analysis suggestion 
Is IbOilf^ddrupulausly a^ded, and secondly, that 
flf^Miibrers from anxiety neurosis, terrified by an 
^ sl^>erfi^ analysis— presumably 
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to elicit the meaning of the terror — revealed the 
phallic significance in their minds of ZeppelinSr 
aeroplanes, and bombs I It is the ill -concealed 
satisfaction of the psycho-analyst with this type of 
asMKiatioa that evokes them. 

The description of the clinical forms of the 
neuroses and psychoses is excellent apart from a 
few examples of the disproportion and excessive 
dogmatism referred to. But with the author's 
oh.nnge of views it requires more careful revision 
lo render it consistent. 


iSPEClS OF MODERN SCIENCE 
The Realities of Modern Science; An Infroductmi 
for the Ccncral Reader. By John Mills. Pp. 
xi + 327. (New York: The Macmillan Co.; 
London: Macmillan and Co., Ltd., 1919.) Price 
105 . 6d. net. 

Modern Science and Materialism. By l^Iugh 
hlliot !*p. viiJ 211. (la^ndon ; Longmans, 
Green, and Co., 191Q.) Price 75. fxt. net 
(f) first ol these works is evidently that 

1 of an enthusiastic scientific student, 
rather than teacher, who has found the systems of 
school and college Instruction in physical science 
prevailing in America unsatisfactory. He desires, 
tommendably enough, to see them replaced by 
courses based fundamentally upon the modern 
conceptions which have been arris ed at onl) within 
the last two or three generations, not only for the 
few specialist, but also for general, students. 
This praisew'orthy motive is, ho^\ever, not likely 
to be much furthered by the book under notice. 
The author would have done better lo write a book 
for science teachers and to assume throughout 
a knowledge equal to that ol>tainab]e from the 
despised college courses. As it is, it is difficult 
to understand for whom exactly the book is in- 
tended. In the first half the reader is assumed 
to be the veriest tyro in science, and there is much 
gilding of the philosophic pill. The beginnings of 
knowledge, of machinery, and of experimentation, 
weights and measures, the molecular theory, the 
** realities of saence,” electrons, the nucleus and 
energy are discussed rather desultorily. Then 
follow three chapters on the most obvious and ele- 
mentary algebra, to which the non-mathematical 
reader is advised to give only cursory and mech- 
anical reading in order to rea^ the second part of 
the book. 

Then the author lets himself go. The reader is 
absolutely forgotten, or at least he must have had, 
in an interim, the advantage of several years of 
serious study of science sufficient to enal^ him to 
understand, if not to profit by, ^ p^cylar parts 
of the last half-century's a^nces in physics^ 
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physical cbemutryi and chemistry which the author 
reoonftnicts in terms of the present day The 
kinetic theory of gases the conduction of elec 
tncity through gases liquids ind solids the f^no 
mena of electromagnetism the \an der Waals 
equation solutions electrolytic dissociation rhemt 
cal equilibria and their displ'icement le Chatelier s 
theorem Browni in movement electronic and 
molecular magnitudes with something about 
X rays and radio active substances art the subjects 
which the tyro who may not be able to compre 
hcnd n alf^^ebr ic relation is asktd to assimilate 
in the remaining i *>0 pages The aid of the merely 
verbil icquaintance he has made with the fcwulti 
irate conceptions of phvsics is not likely to fit him 
for the task For these conceptions — m itter 
crergv radiation the electron the nucUus the 
quantum and so >n art the end products of scun 
tific philosophy not the starting points ind c tnnol 
replace it ill esents ytt the body of experimental 
ind actuif scientific knowledge out of which they 
h v< grown It is true ih it they m y be the reali 
tits of modern scienc'c but uniserse recon 
strutted out of them ab imt c without other 
t,uide would be 11 is little rescmblince to re lit) as 
that created by ihc end products of mythological 
nd religious philosophy 

(2) This work is of i tot Ily diflerc it charicter 
ind though it represents the sime desire U syn 
thesise and bring within the comprehension of the 
individual a yast ran^e in f ict in (his case the 
whole of knowledge b) means ot a tew general 
iscd conceptions it is written and intended for the 
serious student and m iture thinker The author 
upholds the extremest doctrines of materi ilistic 
philosophy To him there is no real distinction 
between in engine md in engncdnicr In such 
philosophical dis ussions it is well to emember 
the m ithcmatic i1 idage that wh it is got out m the 
proof IS no more and Ho less than what w is put in 
at the enunciation Ihe first two chapters on the 
(inanimate) universe and on mitler ind energ) 
gi\e an excellent account of scientific miterialism 
is now universally iccepted for the inammite 
world The rest of the book on life and consaous 
Atsst on the fallacy of vitalism and bn materialism 
and idealism seeks to extend this doctrine of the 
inanimate universe to the anim^ with results as 
outrageous to common sensi^p^y as any phtla 
sop^lcal system ever devised 

The main if not the onl) issue of scientific m 
terest the difference between a complex organic 
ccanpound and a living organism or for that 
matt^er between the Mtme organism alive and dead 
Is mipored protoplasm is just a complex 

orgoduc cotiu^l&df so very complex tliat it 
oounshas by mternal secretion, reproduces 
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Itself and gradually, throughout geotogtcal tiiM 
modifies itself iq consUtutioa, so that, ongUU% 
an amceba, it finishes as a man To the cbemiit, 
who may be supposed to know something at least 
about chemical compounds, if not to the bio^ 
logist the view that living protojnasm is no more 
than a very complex oompoimd ts fantastic 

I aplace s doctrine of ngid determinism apjdied 
to this monism of the animate and inanimate, leads 
the author to deduce that what he is now writing 
and the senunients his yvords will convey to his 
readers could have been known and predicted a 
myriad years ago by a being of mftmte knowledge 
ind mathematical power from a study of the dts* 
tribution of matter and energ) m vthe original 
nebula Events of great consequence to the future 
arc frequently decided by men on the spin of a 
com Leave out the inanimate world and whether 
ftom his nebula the omniscient being could predict 
tht fall of the com though the modern mathe 
m iti il physiast would probably give re isons for 
in nswer to this question lotall) different from 
Laplaces view leave out the question ol 
moral judgments md how they originate alto 
gether Here is a m m on the point of calling 
He ids or Tailsi* to deiidc the course of the 
future — but with the decision still untaken — with i 
certain distribution of energy and matter in his 
brain \\c are sktd to believe th it this matter 
md energy will be differenti) distributed in i 
manner obvious to in omniscient bems' that one 
distribution will make him call T iiJs and 
mother He ids A scientific materialism thit 
calmly ucepts positive inswcrs to such unsolved 
problems as these concerning free will md the 
n iture of life is scientific surcl) only in name ^ 
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M lihimatical Papers for Admisoon into the 
Ro\al Military Academy and the Royal Afdi- 
tary CoUtgv and Papers in Lhmtntury Engm* 
cenng for Naval Cadit^hip^ for the Years 
1909-18 I dited by R M Milne (London 
\lacniillan and Co I td 19x9 } Price ys 

\ RECENT issue of this collection of examini 
tion papers has been reviewed in Nature It 
remaina only to say that the papers added in the 
new issue maintain the Standard of hxcdlenoe 
already noticed The questigns are remarkably 
suitable for the discovery of what the candidates 
know 

Masures prahqutx en Radtajacimt^ By Dr W 
Makowfr and Dr H Geiger Treduit dt 
lAngbus by E Ep v^+ifii (Pmm 

Gauuuer-Vfilers If Cle,. 1919 ) Price 8 freact 

A coop Frmch traaOutson of ^ wefi knowiifuid 
admiral^ work ^ ^ 
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^ 'tXTTBIt^ TO THE EDITOR. 

fTII» MM0r iO0$ npt Mold himMf r^sfomihU /or 
ow^kfttood by Mi corrofdondfnU. H9Hkif 
tm hb umiiribki lo rofum, or to cornspond with 
thg Hfriitfi oft tojiciod fnanuscripts Mifrndod /or 
Ikb or mny oth$r part of Nature. No notice a 
taken of anonymout cotnmunicanons.J 

IwMf Ntwtoiif aRd MkmibM. 

StHCB the reeUlt* of the Eclipse Expedition of May 
loot haver been made public a very great deal of general 
Intemt has been displayed in a theory which, until 
a few weeks ago, was known only to mathematicians 
and physicists. Even among these, not many could 
offer any adequate explanation of the new view of space 
and time and their mutual relations, while some 
regarded the whole question as a mathematical joke 
which led to interesting results of no practical 
value: ood probably not a few thought that n non- 
Kudioeon system of geometrv was Inadmissible m 
any physical theory of the universe. On the other 
hand, there are some who have gone so far ns to 
advocate chat non-Euclidean geometry should be 
taught to boys and girls In beeondniy schools. The 
putnished books on this subject do not come into 
touch with any ordinary exp^ience, and the whole 
subject, consequently, ' has been regarded as n 
mathematical fiction. So far from this being so, 
most people have actually seen the ordinaty operations 
of life proceeding In non-Euclldean space, though they 
have not realised the meaning of all thev have seen. 
In the spare behind a plane mirror objects are 
reversed nght and left (perverted), though in all other 
respects they correspona precisely to the real objectu 
in front of the mirror of which they are Ihe Images, 
but in the ^Rcc behind n convex mirror this is not 
the case. Iro geometry of this space and the be- 
haviour of moving bexlies therein as viewed by the 
externa] ^ observer and ns studied bv an intelligent 
being within the imago space, sav, tlbe image of the 
external observer, who applies^ to the images and their 
movements the same standards of measurement as 
the externa] observer affiles to the real objerts in his i 
own space, Introduce us to a non-Euclldean space 
which IS the subject of common observation, and pre- ] 
pare the mind for the reception of many of the con- | 
duslons of the now famous theory of relativity. In j 
the discussion of that theory two observers are hup- I 
posed to be moving relatively to one another, each with , 
his own set of measuring instruments and each living 
in his own world or system, and the differences between 
the phenomena which occur in each system as 
measured by the dweller in that system and by thfc 
external observer form the basis of’ the theory. Cor- 
responding to these two observers we propose’ to con- 
slder the actual observer outside the convex mirror 
and his supposed intelligent image behind the mirror, 
and to consider how the images behind the mirror, 
treated as real objects, appear to behave to both 
observers. 

In the ^rst place, it is necessary to consider the 
sire and shape of the objects, or, in other words, 
the geometry of the space. To save repetition it will 
be convenient to call the external observer A and his 
inteffigent image B. The line joining the middle point 
ol the mirror with the centre of the sphere of which 
the suHftce of the mirror is a part is the axis of the 
miftor^ ^Mnd may be supposed to be extended in* 
dellnlt^ outside the mirror. The image of an 
tnfimtelly distant star on the axis of the mirror will 
1^ tanned at a point half-wav between the surface of 
tfia fH^rrOr and the centre of the sphere. This point Is 
ctdM mejMihclpal focos, end its distance from the 
ft^l length, .which is half the radius. 
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It wilt be convenient to call this point F. A ebAea 
of linos drawn from the circumference of the OilfTOr 
outwards and all parallel to the axis encloses a <7lhu 
drlcal space to wriich the external objects consitfered 
are to be confined. All these lines produced Indefinitely 
will at length meet the star on the axis of the mirror,. 
Their images will, therefore, all converge to the 
pinclpal focus F, and the whole of the infinite cylinder 
In the external world will correspond to a cone behind 
the mirror having F for Its vertex and the mirror for 
its curved base. If an object outside moves' away to> 
infinity its image will never get beyond F, and the 
imaged of straight lines meeting the mirror and ex- 
tenoing parallel to the axis as fur as the distant star 
will all meet at F. We shall suppose the radius of 
curvature of the mirror to be very large as compared 
with the dimensions of the mirror itself or of the 
observer. 

There Is a very simple geometrical law connecting 
the distance of an object from the mirror and the 
distance of its image from F. This law need not con- 
cein us except to point out that as the object recedes 
from the mirror its image approaches F, and, as seen 
by the external observer, the dimensions of the image 
in all directions at right angles to the axis are pro- 
portional to its distance from F, but tly» dimensions 
parallel to the axis are proportional to the square of 
the distance from F of the image. This is the 

C eculiar property of convex mirror space. If n cricket* 
ail is placKl In front of the mirror at a distance 
equal to the focal length. Its Intage wdll be half-way 
between the mirror and F, but the Image will not be 
spherical. In all directions at right angles to the axis 
the dimensions will be reduced to one-naif, but along 
the axis they will be reduced to one.quarter, so that 
the sphere will be represented by an oblate spheroid 
(an orange) with a polar axis one-half of the equa- 
torial diameter. If the ball moves farther from the 
mirror the oblntencss of the spheroid will be increased, 
and when the image Is three-quarters of the way 
between the mirror and F the polar axis will be anW 
one..quarter of the equatorial diameter of the spheroid, 
whi<m will itself be only one-quarter of the dlametar 
of the crirket-ball, If a circular hoop is placed with 
its plane at right angles to the axis its image will be 
circular, but R it is turned round so that its plane 
is parallel to the axis the Image will be an ellipse, 
which will become more and more eccentric as the 
hoop recedes from the mirror and the image diminishes 
on approaching F. A top set spinning with its axis 
perpendicular to the axis of the mirror will appear In 
its image to the external observer to be elliptic, with 
its axes fixed in space, so that as any line of particles 
in the top approach parallelism to the axis of the 
mirror thev will be squeezed together and expand again 
as thev recede from parallelism. Midway between 
the mirror nnd F the density of the top will appear 
to A to be twice as great in the direction of the axis 
ns In any direction at rij^t angles to the axis, for 
the same' number of particles will be squeezed Into 
half the length 

All this has been written from the point of view 
of A, the external observer. But Imw will «n 
these things appear lo B, who it living and 
moving in the mirror space? Like A, the observer B 
mav use a foot-rule for measuring length, breadth, 
and thickness, and a protractor for measuring angles. 
As A proceeds to measure the real object, B proceeds 
to measure the image, but as he approaches the fbcuft 
his foot-rule, like himself and the image he Is ifolng 
to measure, gets smaller and In precisely the same 
Proportion, so that if the Image measured 6 In. m 
height when close to the mirror, it would alwm 
appear to measure 6 In. In height, for, as seen by A, 
the foot-rule would contract just as the Image con*^ 
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tracted, though B would be uncontcloue of the coo- 
trectioo. Moreovefi half-way between the munM- and 
the focute B*e foot-rule will appear to A to be only 
6 in. long when held perpendicular to the axle, but 
when turned parallel to the axu it will appear to A 
to be only 3 In long, and if it turned round it will 
contract in exactly the uame way aa the image which 
It is uied to measure B, therefore, will be quite un- 
able by means of his foot-rule to ascertain that the 
cricket-ball is no longer spherical, or the top or hoop 
no longer circular. The judgment of A and that of 
B wilt therefore be entirely discordant. 

If a arcle divided by radii, say 5^ apart, into equal 
angles is held with its plane perpendicular to the axis, 
die Image will appear to both A and B to be circuit 
and the angles equal, but if It is turned with its plane 
parallel to the. axis the imagt to A will appear an 
ellipse and the angles in each Quadrant unequal, but 
B will have no means of detecting these mequalities, 
and he will place implicit faith in the accuracy of his 
protractor. 

The question will natural!) be asked Cannot B see 
that hib tircle has become an ellipse’ When the 
plane of the circle is at right angles to the axis and 
B lookb straight at it, the image on B’t> retina, as .it 
appears to A as well as to B, is circular, but when the 
circle is turned round and B turns round to look .it 
it, B's retina undergoes precisely the same changes as 
the circle itself, ana still the image occupies the same 
portion of B’s retina as before, and therefore produces 
tlM same mental impression of a circle on B, though 
A recognises the ellipticity of B*s retinal image (which 
A Is supposed to sec in the mirror) 

If walks straight awdV from the mirror to an 
indefinite distance, S will walk towards the focus, but 
as A can never reach the star, so B, walking, as he 
thinks, uniformly, can never reach F. In fact, his 
speed of walking as seen by A appears to diminish 
in proportion to the square of his distance from F, 
as all small distances measured along the axis diminish 
in this ratio, but B can never discover this, for he 
always appears to walk the same number of feet In a 
minute, as measured by his own diminishing foot- 
rule. it IS true that when B’s height nnd the length 
of his tegs appear to A to be reduced to one-half, the 
length ot his step appears to be 1 educed to one.quarter, 
and the angle between his legs as he walks to be 
reduced correspondingly; but if B tries to measure this 
angle, his protractor suffers the samt distortion, as 
recognised bv A, nnd B thinks he is walking always 
in precisely the same waj 

It appeals, then, that to B the principal focus F is 
InfiniU. He con never reach it, however long or 
however quickly he walks ; and there is nothing in his 
world beyond it Ml straight lines drawn from F to 
the mirror appear to B to be parallel, for thev meet 
only at infinity, and he can never reach their point 
of meeting. They correspond to naralW lines in the 
Euclidean space outside the mirror The image of a 
equate held with its plane oerpendlcular to the axis 
wilt appear to both A nnd B to be square, but, held 
with tw6 of its sides parallel to the axis, the angles of 
the eauare will appear to A to be unequal, for the 
twro tides parallel to the axle will converge to F, and 
the dimensions of the M^u^pe ^png the axis wrill be 
Im than its dimensions at rigfflF angles, but neither 
the foot-rule nor the protractor in the hands ol B will 
detect these lirei^itirMos. In coqvex mirror space 
straight lines whi^li meet at F are parallel. 

If two of the svatght lines whkn aopear to B to 
be Ih^rallel are cut bv a third line, and the figure is 
examined bv A, the two Interim- angles on the same 
side of the cutting line do not apnear to be equal to 
twro right angles, and the exterior angle does, not 
*app4sir to be^pial to the interior and o^^te angle 
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This is the essential featurs dt 
mce, but B wID not a^ree with A on ritiier quemm 
To B, Euclid's propositions respegtiM pafADel strakht 
lines win aimear to hold. He ww t^t that ha is 
living in BiKuidean space, though A knows bsttsr, or 
thinks he knows. 

To the external obsorver, then, convex locddng-glass 
space has different properties as the focus Is ap- 
proached, or, in technical phrase, It is not homololdal, 
and it has different prop^es in diffhient dhreettons, 
like a uniaxial crystal— -that is. It is not Isotrcpic, 
but differs from the crystal since its lack of tso- 
tiopism increases as the focu% is approached. The 
image of a metre rod nine-tenths of the distance 
from the mirror to the focus will a(^ar to the exp 
ternal observer to measure a decimetre wb^ at right 
angles to the axie, but only a centimetre when pariuUI 
to the axis. 

This ** distortion ** of space is precisely what happens 
according to the theory of relativity in the neightAmr- 
hood of a gravitating body, though the distortion is 
very smalt even at Uie suriace cn the sim. In the 
direction of the gravitation pull space Is contracted, 
and a foot-rule is actually ■horter than when It lies 
at right angles to the force to the extent of about 
43 parts in 10,000,000 at the sun's surface. The effect 
is greater the greater the iQtensity of gravitation, and, 
lonsequently, it increases on aoproaching a gravitating 
body 

If spare is supposed to be occupied by points, and 
the length of a line to be measured by the number of 
points in it, then in space free from gravitation the 
points arc squally distributed in all airectlons, but 
when gravity acts the points are closer together in the 
direcHon of gravity than in other directions, as soldiers 
in column are closer together from right to left than 
from front to rear, or as the images of evenly dis- 
tributed points in iipace are mort doselv packed along 
the axis of a con\ex mirror than in other directions. 
This representation of the effect of gravity is due to 
Prof. Eddington. Light alwrays goes from one 
point to another m the shortest possible time. This 
principle n «id9 to the ordinaiy laws of reflec- 
tion and refraction. In passing through space 
in the presence of gra^tation it will take 
tfie path which necessitates passing through the 
smallest number of spatial ooinu, and this means re- 
fraction similar to that produced when it passes into a 
denser medium in whkh its velocity is reduced. Hie 
effect on light in passing near to the sun will bb the 
same as if the sun were surrounded bv an atmosphere 
extending to a distance of many millions of miles, and 
diminibhlng in density as the distance from the sun 
is Increased. This will act like a convex lens refract- 
ing the light, which will travel more slowly at it 
a|3proaches the sun. A comet approaching the sun 
with the velocity of light would, according to the laws 
of Newton, travel more qulcklv ns it approached,* but 
its orbit would be bent towards tiie sun as the light 
Is bent, but only to one-half the extent, tf liaht frw 
a star were passing the sun close to its limb, and 
behaved like a comet under the sun's attraenfon, it 
would be deflected about aeven-eighths of a second of 
arc. On the theory of relativity it would be deflected 
througfl i| seconds. It sras tius deflection which the 
EcUpM Emdition set out to measure. Tb^bbelu^i^our 
of comets shows that there Is no solar atmosfHiere to 
account for the refraction at dtktances from the sun 
at which the refraction waa observed. 

In all tharhas been said respecting the tpeoe behind 
a convex ^frror the site of the mitm is Supposed to 
bs small as compared with its radius tif curvature, 
and the cblects and images mueh smaller stltL tf a 
complete spberkal ftimr is sospqndfd la free Space 
the geoiiM^ica} imapb Of flie start will be ^tiatrOuted 
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omr n tahm of half the radius of the mirror, and this 
ipbarjicai nirftuc U Infinity to all the dwellera in the 
ihirrbr qMwe. The image of an object which subtends 
a liunM angle at the centre of the mirror will be bent. 
In Ftgt I, ah, cd, and ef are the images of straight 
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Ones «U passing through the same point distant half 
the radius from the faoe of the mirror. These lines are 
all curved and concave to the centre of the mirror, but 
they are straight lines in convex mirror space, and pass 
through the smallest number of spatial points of an> 
Une joining the extreme points. They are the paths 
whl(» would be taken by rays of light in spc|^ in 
which the spatial points were packra as in convex 
mirror space* In every case me light is refracted 
towards the porUon of space in which the point density 
is greatest. In the figure PQ represents the mirror, 
RST the focal sphere of half the radius, white the 
images correspond to straight lines cutting FA pro* 
ducM in the same point at po<>, 45^, and respeo 
Uv^y. It will be seen that the curvature of ab enables 
It to pass through a regkMi in which the points are less 
closely padeed than along the line joining a and b, 
whldi appears to the external observer to be straight. 
On die Einstein theory, light passing a gravitating 
body like the sun Is refracted in the same way. In 
convex mirror space strings stretched between the 
points a and b, c and d, and e and / would take the 
fcHWis shown. A person in a hurrv and endeavouring 
to pass through a crowd will make a detour to avoid 
the more densely packed portions of the crowd. 

According to the theory of relativity, motion and 
force, involving time, change the preppies of space 
In convex looking-glass space position and direction 
on^r wn involved, so that the problem is much 
simpler, whBe many of the results are very similar. 

It the two great mechanical principles of the con- 
servation of momentum and the conservation of 
ennrgy are applied to the movement of bodies in B*s 
space a consistent system of dynamics can be con- 
structed, and B with his measuring instruments will 
be gulte linage to detect any divergence from Newton's 
laws of motion. To A, however, the laws will apprar 
very Cerent For example, a body under the action 
of no external force moving along the axis of the 
mirror will move with a velonty varying as the square 
of its dlstanee from F. This means that the apparent 
mass wBI vaty Inverselv as the square of the distance 
of the body wm P, and os the body approaches F the 
nuws to increase indefinitely. This corre- 

spoodar to the Increase of mast according to the theory 
m rg^tMty when the velodtv of a body increases, 
bsee ml^ Ijiftidle as the vdodty of light is approached, 
AcdMiHf to the tfieorv of relativity, the mass of a 
bote k gtoktaa fai the direotlqn of Its motion tiian in 
direMqas at r^t angles to fts.direction of motion. In 
co n vii i jMHhtg^gksa space the^ass Is greater, when 
Jv *be accelerative effect of a force, In the 
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direction of the axis than in direcdonB at right aogte 
to the axis, and greater the nearer the focus. Th# 
reason why E cannot detect any of these changes k 
that all his standard units change in the same way; 
and, as ail physical measurements ultimately redim 
themselves to a comparison with standard units, if the 
units change a corresponding change in the quantby 
measured cannot be detected. We cannot, for 
instance, detect the variation in the weight of a body 
between the equator and the poles by n ^ 

standard weights and a pal ' 
detect It by a spring-balai 

always the looker.on, A, who sees most of the game. 

Some thirty or more years ago a httle ;stt d^spnt 
Vi, as written by Dr Edwin Abbott entitled **FlaUand." 
At the time of its publication it did not attract os 
much attention as it deserved Dr. Abbott pictures 
intelligent beings whose whole experience is confined to 
a plane, or other space of two dimensions, who have 
no faculties by which they can become conscious of 
am thing outside that mace and no means of moving 
on the surface on which they live He then asks the 
reader, who has consciousness of the third dimension, 
to imagine a sphere descending upon the plane of 
Flatland and passing through it. How will the In- 
habitants regard this phenomenon ? They will not see 
the approaching sphere and will have no concepdon 
of its solidity They will only be conscious of the 
circle in which it cuts their plane. This circle, at 
first a point, will graduall) increase in diameter, 
driving the inhabitants of Flatland outwards from its 
circumference, and this will go on until half the sphere 
has pass^ through the plane, when the circle will 
gradually contract to a point and then vanish, leavlitf 
the Flatlanders in undisturbed possession of their 
country (^posing the wound in the plane to have 
healed) Tnelr experience will be that of a circular 
obstacle gradually expanding or growing, and then 
contracting, and the> will attribute to gravfth tn tims 
what the external observer in three dimensions assigns 
to motion in the third dimension. Transf^ this 
analogy to a movement of the fourth dimension 
thrmiA three-dimensional space. Assume the past 
and future of the universe to be all depicted in 
four-dimensional space and visible to any being who 
has consciousness of the fourth dimension. If there 
is motion of our three-dimensional space relative to the 
fourth dimension, all the changes we experience and 
assign to the flow of time will be due simplv to this 
movement, the whole of the future as well as the 
past always existing in the fourth dimension 

The theory of relativity requires a fourth dimen- 
sional term to be introduced into its dynamical equa- 
tions This term involves time and the velocity of 
light Generally, the easiest method of expressing 
al^braically position and moticxi in three-dimenslonu 
space is by reference to three directions mutually at 
right anglM, like the edges of a cube which meet at 
one corner. These lines may, for example, be drawn 
through the observer north and south and east and 
west, like the reference lines on a map, while the 
third line is up and down. The observer's point of 
reference is wnere these three lines meet. In fbur- 
dimensional geometry there Is a fourth direction at 
right angles to each of the three. Most of us are un- 
able to form any dear picture of such a direction as a 
purdy geometrical conoepdoo. To us the only figure 
which U at right angles to every straight line drawn 
through a point O is a sphere, or any number of 
spbern, having O as centre. As stated above, tho 
fourth co-ordinate Involves time and the velodty of 
light together. Imagine these spheres to be always 
moving Inwards towards O with the velodty of ^t, 
and then to expand again from O wifh the same 
velodty, and this to take place quite uidforti^. bow- 



A$o 


NATURE [F|EBftaA$Yii3K^*o 


r 


«ver O may move in relation to other points of 
obsinvadon, so that the centre of the system of coiv 
tracing and expanding spheres travels with the oh- 
asrvert and eadi observer has hu own system of 
apber^ The approaching and contracdng sphem 
contain within diem Che whole future ; the 
leoeding and expanding spheres contain the 
past The present is the passage of a sphere 
through 0| the observer, when that qihere is concen- 
tratea on a point. This conception of a fourth dimen* 
Sion it thus not that of a simple spatial dimension 
Ilka the other three, but, as required in the theory of 
relativity, it is inthnately assodated with time and 
motion, and the observers experience of it is simply 
the happening of events with the flux of time. It is 
vary luce the Flatlander’s ooncqition of the third 
dimension derived from the Invading sphere. It will 
be noticed that to different observers the impres. 
sioos of the present are not quite the same. We 
observe an event in a star« It is present to us. To 
an diserver in the star it happened years ago. 

The theoiy of relativity Involves a change In the 
unit of time, according to the motion of the observer 
r^tive to the object observed This complication 
did not enter into the consideration of the space behind 
the convex mirror, so that the dynamical problems in 
that space vgere relatively dmple. According to the 
theory of relativity, if the observer is moving with the 
velodty of light, dme remains unchanged. This must 
h#ve been die case with the Mad Hatter. With him 
It was always six o*clock, and always tea-time. 


tfausiasm, and even of exaitadcft, wUdi 1 had in 
early days *on hearing or redding popular scieaoe 
lectures. I tidnk ^ Huxley, TyndaU, CffffcMd* 
W. B. Carpenter, Lockyer, Roaooe, and some others- 
Sdenoe lettures then were aimed at showiog how 
•cienoe did its work, and diey brought into view 
something of the peiaonaUty of die real sdendfle 
worker. ^ 

Remembering how much 1 had gained, I en- 
deavoured in my turn to carry on the good work 
within the muclwestricted range of nw own powers, 
but In the same spirit. In time I realised two 
things : one, the debilitating teodmcy of puMidty and 
easily won applarse; the other, the invasion of the 
science platform by the mere entertainer and his 
entrcpteneur. The work became suspect to aU sdf- 
respecting people. The degenerated West has com- 
pleted the tmvoc. 

la ft not possible to Improve matters? I believe It 
is. No doubt some knowledge of sdenoe !s mo re 
prevalent than it was, but there is yet ample room 
for the simple, popular lecture of the genuine kind 
by men who are me real worioers. It » a serious 
tax, but I am inclined to think a justifiable one, 
on the time of these men to i^ve, say once a year in 
some large city, a really popular account of dicfr 
latest discoveries and have it prln^ to self at a 
popular price. That and a vow public opinion in 
the world of science against comic, pyrotechnic, 
mvstiq, or other profane tickling of the jS[roundllngs, 
might do much in a good cause Victorian. 


Thsmilaiile Valves sn Aircraft. 

In a jmpcr just published in the Proceedings of the 
Royal oocie^ (A, vol. xcvi.) Ors. W. H. Eccles and 
J. H. Vincent give an account of some experiments 
on the smali variadons of wave-lengm intro- 
duced whan changes are made either in filament 
temperature or plate voltage of a thermionic valve 
sillying oscillating energy to a wireless circuit. It 
0iay be of interest to rea£rs of Naturb to know how 
diis effect influenced the design of wireless aircraft 
generators used in the war. 

In 1916, when experimenting with continuous-wave 
telegraphy and telephony from aircraft, I noticed a 
email outstanding variation of wavelength radiated 
from an aeroplane, which variation seemed to depend 
mainly on the tpeed of flight, and therefore, jposiubly, 
on the voltages supplied by the windmill-driven 
generator. 

Poflowing up this clue, I found in the Air Force 
Lsboratbry that the changes of wave-length introduced 
by variations of filament temperature and plate voltage 
were more considerable than I had thougnt, especially 
on short wave-lengths. 

It was the knowledge of this fact which led to ihe 
Indu^cn of special regulating devices in the aircraft 
^amo circuits, so that the wave-length variation, 
at Hvb best of times noticeable owing to aerial swaw 
banking* etc., should be rediffgd. at any rate, to a 
mfnbn^. R. Whiodington 

The University, Leeds, Pebniart $. 


1 aifOtJLD tike to be allowed to underline a few 
tMiarlpi that occur in a review entitled '*Scientlffc 
Biography ** in Naturb for lanuaiy 39, ^ The writer 
urm \h»t scianca has neglected the populace and 
offered jts warts jhr popular edification in a highly 
’^Medlfytaa wi#jl Wtare AU U vew true. ) am 
era 'enough ttftumember diSerent tmiee, end tun 
'Wedll ,aitn uBui and itratitude the feeling of en- 
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Mlragt IffaatSe 

Thb mirage effect noticed by M^. Qulltcr and Miss 
Botley is very common on Woouiconibe Sands, 
especially on hot, sunny days when the observer is 
looking south, 'fhe apparently wet patch keeps at 
a half to three-quarters of a nuie’s distance from the 
eye, but does not persist up to the southern limit of 
the bay, which is bounded by high ground. I cannot 
remember whether it is visible when the observer is 
facing north. Spbncbr Pickbrino. 

Miraob effects similar to those referred to in Nature 
of January 39 (p. <65) have been noticed by me several 
times in Birminghm on tarred macadam or wood- 
block roads. The effect on a hot, sunny day is of a 
layer of water from 3 In. to 4 in dera on the sur- 
face of the roadway, ImmenM in wnlch are the 
feet of pedestrians and the wheels of vehicles about a 
hundred yards from the observer. effect Is best 
seen when the line of sight nearly mmde9 with tile 
surface of the roadway, as, fo^KmjHHe, just before 
one breasts the summit of a imfflFVise, when the 
eye Is practically level with the RfBand b^rond the 
tm of the rise. Stooping would pMuee a sknUar 
effect. L. N. Norris-Roobrb. 
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TUB THEORY OF RELATIVITY. 

^HE flueeting of the Royal Society on Feb- 
4* niary 5 was devoted to a discussion on the 
theory of relativi^. It was opened by Mr* J. H. 
JeanS) who said it was a better analogy to liken 
the new prindf^, not to a ke^ of the universe, 
but to a ward in its lock, which gave direction 
to the efforts made to open it, admitting some 
and exdudingbthers. In this respect it resembled 
the doctrine of the conservation of energy and 
the second law of thermodynamics. Where any of 
these gave a positive result it was because a 
process of exhaustion showed that anything else 
would be impossible. 

The foundation of the theory may be considered 
to have been laid by Einstein's hypothesis, put 
forward in 1905, that light from any source 
appears to any o^rver to travel with the same 
vafocity C; this hypothesis was founded on the 
Mii^elson-Morley experiment, and has since been 
confirmed by that of Majorana; it also explains 
a number of physical phenomena. It can best be 
visualised by the idea that to each observer the 
wave-surface is spherical in the four-dimension I 
continuum. Then x* + y* + «* + (radius for the 

first observer) transforms into an identical ex- ’ 
pression with accented letters (radius for the 
second observer) by a rigid-body rotation. Such 
a rotation would resolve pure time into partly 
time, partly space, and vice vena. The following 
is an example of this : Suppose that a man lives 
seventy-five years, and dies 1000 miles from his 
birthplace; then to an observer on a rapidly 
receding star he might appear to have lived 
seventy-six years and travelled billions of miles. 
(In reply to Prof. Newall, who imagined paper 
screens to be erected at a distance of 100 light* 
seconds from the origin, from which a flash of 
light is emitted, and from which one of the 
observers moves while the other remains, Mr. 
Jeans admitted that the former would not see the 
reflections simultaneously, the reason being that 
the screens would not ue on a four-dimensional 
sphere to him.) This conception was preferable 
to that of the Lorentz contraction, which pre- 
sented grave difficulties in the case of a rotating 
wheel, the axis of which is at rest in the aether; 
the rim would undergo contraction, while the 
spokes would remain unaltered. 

Mr. Jetos used the following analogy to explain 
the nature of Einstein's latest theory. Imagine a 
race of men who had spent all their lives in caves. 
Tbty would be in ignoranoe of the earth's rotation, 
and wodM consider gravity as a force constant in 
directjkm; however, two experiments might reveal 
fact of rotation to them. If they set a ball 
swifw^ in an elU|m, by a long string, the apse 
^ of the ellipse woi^ move; moreover, delknte 
measures would show that the course of rays of 
tight was not quite straight relativdiy to their 
t rotatiog framework. Tbisls dosely analogoua to 
^ the tmtrvtd nrogress}m Mercury’s perihelion 
wmi Vf the delecBon ot light^ys by the sun; in 
jBhc4 case have taumfy assumed fixed axes 
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where nothing is fixed ; we have formed wfo m f 
ideas of the nature of gravitation, and our defiil^ 
tion of a straight line is interwoven with 
ideas of an untrue system of geometry.” 

The reason why the new law of gravitation caiv 
not be put in simple form is that there is no /ores 
of gravitation; the laws of tnoUon can be put in 
the simple form ijdsmo. There are, however, 
ways of defining As. Einstein defines it as a 
line-element in a distorted space-time continuum. 
This necessarily involves the spectral shift to the 
red, and an objective curvature of space. It n)ay 
also be simply defined as a conventional al^ 
braical syml^l given by Einstein's equation, But 
without assuming his physical interpretation; in 
this manner it is possible to deduce the two astro- 
nomical effects already verified, while leaving the 
shift of spectral lines undetermined. Deasive 
evidence for or against the spectral shift would 
be a guide as to the adoption of one or other 
definition of As. 

Prof. Eddington compared Euclidean space to 
a picture in a framework of rectangt^ oo- 
ordinates, and Einstein's space to a map WHh 
curved lines of latitude and longitude. Just as 
the map could not accurately represent the earth's 
surface, unless it was made on a curved surface, 
so Euclidean space could not contain an accurate 
representation of the space-time continuum. We 
could look on Einstein’s law of gravitation as 
giving instructions for the joining together of 
successive elements of space. The law mutt in- 
clude all the laws of mechanics, including the 
conservation of energy and momentum. 

Space and time coiUd be explcu’ed in two ways 
— either by using clocks and measuring scales, or 
^ observing moving particles and light-wavqs. 
Ilie second method was both more ^mentary 
and more sensitive. An exaiMle of it was the 
search for the spectral shift. I^e reason for the 
shift mi^t be briefly given thus. The time of 
vibration of a particle involves the factor 

which clearly increases as r diitiin- 

ishes, so that the vibration is slower on the son 
than on the earth. 

Sir F. W. Dyson spoke on the motion of the 
perihelion of Mercury; the observed centennial 
motion exceeds that calculated on the Newtonian 
law by 43^, which is much the largest unexplained 
quantity in planetary theory. Various attempts 
have been made to explain it. An excess of 
of the sun’s equatorial radius over the po^ woisld 
suffice ; this amount is considered to be in exoeu 
of what observation will admit ; the latter suggests 
a slight excess of the polar radius ; moreover, such 
an equatorial excess would produce a AUt of 
the brbit-plane of Mercury too great to be fid* 
mitted. An unknown pla^ is exdudedi, slqfOS 
it ccHdd not fail to have been seen or 
gratdied at some of the total edipsea when liTO 
a bo^ has beta specnaUy looked for* A of 
smal l i^oets would have to be in the ptoe 
Mercuiy *s orbit, or it firould produce an effect «on 
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Its oo(|e «i>d iodinatipa Thu puta the jpodiuKal 
light out of court, oven if lU nuM wore euffi' 
cuuH, whkiA Mena unlikely Prof Asaph Hall 
suggested that the law of attraction should be 
modified, the index of r being taken, not as —a, 
but as — a(i + d), where d is a small fraction, 
dhosen empincally so as to fit the case of Mercury 
Tfais Is the law adopted m Newcomb s taUes, 
and therefore in the Nautical Almanac It would 
give a centennial shift of the moon s perigee of 
* 35 * (The discussion of Dr E W Brown seems 
to establish that there is no such excess irf motion 
In the perigee, which discredits the Hall hypo 
thesis ) 

Einstein's theory perfectly explained the excess 
of motion of Mercu^’s perihelion without intro 
ducing any arbitrary constant or having any 
other perceptible effect on the planetary or 
hmar motions By the method of exhaustion it 
seamed to hold the field There remained a small 
excess of motion in the case of the node of Venus, 
but it was only times the probable error, and 
SO was not unreasonable 

Prof A Fowler spoke on the attempts that 
had been made to detect the shift towards the red 
m the sun s spectral luies, and on the difficulties 
m the way, which arose from the effect of vary- 
iitf pressure, the rotation of the sun, and pos 
stole convection currents in its atmo^here A 
seriM of cyanogen lines was selected for the test, 
as they were not subject to shift through pressure , 
care was pecessary to choose isolated lines, as 
pdj^nt bpes might influence the measures The 
■up • rotation could be elunmated by observing 
oi^HMtte points of the lunb The residts oi the 
nt^ainres of Evershed, St John, Schwarxschild, 
and recent Bonn Observers were Shown on the 
screen The mean of all gave a shift towards 
the red of o 003 A at the sun s centre and of 
0004 A at the limb, Einstein s predicted value 
being o 008 A Prof Fowler indined to the view 
that the dwerved shift was due not to the Emstcin 
effect, but to cooler descending convection cur> 
rents at the sun's centre, and to the limb ^ect” 
at the limb 


Mr E Cunnu^ham gave the fc^owing example 
to show that the spectral shift nMd not necessarily 
occur on the equivalence hypothesis Imsgine two 
atoms eadi emitting ligfat-vibrattong in a non* 
mraiVttational Aeki| me periods of vibration beu^ 
m same Rtfemng them to a set of aocderating 
axes, we siinulste a gravitational field The syn- 
chronism between the two «ets of waves is not 
dmtixqrai , and on the equivuenoe faypothesis the 
relatioa of phyaical sequeoeea in ttm siq^ateld 
field Ml the same as in the reM fidd Thm« ts 
die qualification that the atoma must be free to 
fsll-4« not constfained by neighbouring atoms, 
Mr CuSniogham doubted adieaier tine was the 
casmBrt sun’s surface He went on to, say that 
leuipty did not neonaanty imply the abandon 
mmtxf the mthor, a uuque tether could be ohn* 
euw^ on a mnidHUMcat hnsis, if it tmawmtiad 
It must aSo frsnanut stress and eos(gy» 
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Prof, A F. Lipde m a nn spnhe of liiB dbfMnmd 
average reoesaion of 4 km /aep 10 ttie B atara* 
even moae m the Onon nebida* whsofa {unaumalify 
were at rest relatiydy to it, showed this diflGfir- 
eohal shift , he conduced that it waa tfot a Doppler 
effect, and might be the Eusteio one He noted 
as a difficulty m the quantum theory of light fihat 
to an obaerver at rest the mats of a quantum 
would be infinite, moreover, be oonaidci^ that 
amce die mass of an dectron changed with its 
need, its period «f vibration should also change 
Speaking of Pro^ Eddington a statement that a 
sphere of water of radius 500 million km would 
fill ail space, he preferred to say that to an 
observer on the sphere it would appear to do 
so, smee all rays from it would be bent bade 
to It by itb attraction, but he thought there was 
nothing to prevent other qiace from existing out- 
side It 

Prof A N. Whitehead showed a mathematical 
method by whidi Einstein s first two astronomical 
predictions might be satisfied without introducing 
time as the fourth dimension. The method left n 
uncertain whether the spectral shift would take 
place or not Shoidd the latter be finally proved 
not to exist, we might fall back on this method, 
which agreed with 1he facts at present observed 

A C D CaOMMBLIN 


THE FLIGHT FROM CAIRO TO THE 
CAPE 

(i) Avutiom and Exploration 
enterprise of the Times in otganising « 
flight from London to Cape Town via Cairo, 
Khartum, the Upper Nile, the interior of East 
Africa, Northern and Southern Rhodesu, and ^ 
Traaavaal will certamly, if successful, greatly 
advance the theory aM practice of traveUiag 
through the air from one distant part of the world 
to another 

The bearing of the whole question — air travel 
oerjus railway, ocean steamer, or road motor 
transiWwaa wdl put a few days ago by Capt 
Frederick Sbdford m hit address m the African 
Soaety There is no reel cause nt rivalry or 
hostile competition between fill four forms of 
rapid transp-Mt Air travel by aeroplane or air- 
•hip will for a long time to come be far more 
dhi^roua to life than road or rail transit, and a 
little more daoeerout than sea voyagehj but ft 
wtft very mudi ouicker than all oijher methods 
It wdl be impoaplNy expensive for the tranMort 
of goods dr of many paasengera Sea fraud Iw 
boat IS the dieapeet mode of oonveyaiioei rau- 
ways, on the whme, and eapedaUy 10 wdd, Uttfib' 
derokped oouotnes, are as cheaply made qe meebr 
roads, and are diudi. lesa expensive to mamtaih. 
For malls and for puaseagera in a JMCit* 
aeroplawa shbuM have no rival, es{»eistty%hafi 
metooralocy la better uoderstpod, and whew the 
gttft aw roulpa of thMorid an pto^dal 
wttfa oerodrooms xt oowreaieot thatMoex. « 

It toay^ seapi to he dahiif ^>400 MSjnaim p tm 
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1 point out that the chief difficulty in the 
Sumy to COi^ete aluccest on the part of aviation 
la the oomiiiff down safely from the air to the 
solid earth. No air pilot can view without grave 
appreheiuion a forc^ descent on an uneven or 
meri^ a slightly irr^^ular surface. The pas* 
•eogers mi^ not be more than shaken or bruised, 
but the ddicate machine might be so injured as 
to be unable to resume its flight. But for this 
bPOutde about desomi and ascent, the exploration 
of the world's land surface would now be pro- 
ceeding at a tremendous rate. Soon the whole 
of the continents and islands would be made known 
in all their details, 

1 have always hoped myself that there may be 
some wonderful development in mechanics or in 
physics by which heavier-than-air machines might 
be eoaU^ (i) to rise direct from the ground 
into die air vertically ; and (a) to descend verticaQy 
and slowly, under control, making use of air- 
brakes in some way. The latter process may read 
as an impossibility, but it is not more improbaUe 
than many a feat in aviation would have sounded 
to the scientific theorist twenty years ago. 

Then, amin, I am sure we have neglected 
another safety apparatus : the devising; of cloth- 
ing that might be so Inflated with air that the 
wearer wouu float to earth as gently as thistle- 
down. 

The original mind of Dr. Chalmers Mitchell may 
well come back from his great air journey with 
new conceptions as to the future solution or these 
and other difficulties in aviation. Few people 
know as much as he does about bird-structure, and 
he may, when he is “up against it," be inspired 
to api^ to the theory and practice of aviation 
some bright ideas— os yet overlooked — to be 
derived from the bird's development of the art of 
flying, especially the efforts made by heaw birds 
(cranes, storks, swans, peafowl, bustards, and 
large vultures) to rise into the air, to maintain 
thmselves resting (floating) in the air, and to 
descend from a great height to the ground 
uninjured. 

As to Dr. Mitcl^’s experiences and those of his 
companions on this actual journey, my impressions 
are : that by rising to eight or nine thousand feet 
Hiey wffl ascend above the dangerous storms or 
violent winds of Central Africa; that the^ will 
nowhere run any serious danger from wild or 
savage aen, exc^ amoi^ the Dinkas of the 
Nile VaHej (eait Of the Bahr-al-Ghazal) ; that they 
have very lime to fear from any wild beast except 
a chance rhinoeeros in Bast Africa ; and that in 
leelag the desert yield to the Nile marsh-lakes, 
the marshes give {uace to mountains — even snow- 
iBountaina— end grandiose forest, the forest thin- 
ning out into parkunds, the parklands passing into 
steppe, the steppe into desert, and the desert into 
tbe coraflelda^ orchardsi vineyards, and nrdens of 
^Bouth Africa, they win have had an umbrgettable 
lesson in, ^ysicel gtography. I wish thm tbe 
eaeet eomMete sooeea mm a happy return. 

^ H. H. JomaioM. 
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(a) SciBMTtnc Asracts or rmf Roim, 

Thk expedition which started from Cains oh 
Februaiy 6 should be memorable as tbe fttof 
use of Img-distance aeroplane flight for sdentIBe 
and geographical research. Thanks to the enters 
prise of the Times, a Vickers’ “Vimy" aeroplane 
IS traversing Africa from Egypt to the Cape, with 
Dr. Chalmers Mitchell as scientific observer and 
Capts. Cockerell and Broome as pilots. The ex- 
pedition will test the value of lo^ aerial joumeys 
for scientific purposes, and as it is under a man 
of such width of knowleitee and scientific imagina- 
tion as Dr. Chalmers Mitchell, we may be con- 
fident that the opportunity will be used to the best 
advantage. 

The expedition is to travel leisurely, at moderate 
elevations, and never flying at night, so as to 
enable Dr. Chalmers Mitchell to obtain a dear 
survey of the country traversed. The route is 
from the aerodrome at Heliopolis, near Cairo, up 
the Nile, past Assuan, to Wadi Haifa, and thence, 
aioitf the railway line, across the Etongola bend 
of the Nile, to the river again past Affiars to 
Khartum; then up the White Nile imst Mongalla 
and Gondokoro and over tbe Nile rapids to 
Nimule. Thence the most direct route would be 
to leave the river and cross the Fatiko country to 
Lake Kiogo, and there rejoin the Nile, fdlowing 
It to its outflow from the Victoria Nyanxa at tlM 
Ripon Falls. The expedition will fly over the lake 
to Kisumu, at the end of the Uganda Railway, 
skirt the irregular eastern coastlands to MWansa, 
on the southern shore of tbe Victoria Nyaflaa, 
and cross “German ’’ East Africa to AberoOm at 
the southern end of Tangamika. Thence the route 
will be above north-eastern ^odesia to toe minit^ 
fields of the African Broken ‘Hill, and uloog tne 
railway past tbe Victoria Falls on the Zamberi to 
Wankie coalfield and Bulawayo ; it will contintie In 
sight of the railway another 183 miles southward 
to Palapye, where it will bend eastward across 
the northern Transvaal to Pretoria, and by fdUow- 
ing the railwiw past Johannesburg, Bloemfontein, 
and Beaufort West end its jouriw, of 5006 miles 
by the route projected, at Cape Ic^. 

This jounuy must naturally be direct, lo^ dis- 
tances must be covered daily, and deviations to 
follow up interesting clues may be inadmisrible, 
for the main object of this flight is to demonstrate 
the practicability of the aeroplane in the next stags 
of African research and development. The pros- 
pects are promising, for a bird’s-eye view from a 
moderate elevation would reveal much of interest 
and practical value regarding the geography, 
geoh^, and botany of those parts of Afrios coma 
poeea of arid plains like the East African Nyika. 
One difficulty with their investigatioa is tout, 
owing to the covering of scrub, travelters ^ foot 
or on horseback may march for days and see 
nothing beyond a few huadred yards besi^ 
route, while anv useful pfane ttote sunrSy ia kto 
possible. A view from above wotdd, h o s iww , 
show aB the eseential feature#; toe vMuehto toeu 
are on toe volcanic rodca or on lHi|e st Q i lw % both 
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ni which proKhioe go6d •otk and often mamtaim 
permanent wdtta, wnereas the metamor^luw nAfiki^ 
%^idi form the foundation of the oounto^, yield n 
barren aandy soil and may hive no permanent 
water 

Tlie contrasts between the types of country on 
these three kinds of rock are so strikii^ that an 
aeroplane observer would soon learn to distin 
auiao' them and thus discover potential oases on 
layk or limestone m the wastes of sandy scrub 
In, such countries travel to a physK^apber is 
often as exasperating as the sudden interruptions 
of View along a ra^ay by lines of obstructive 
trees, cutting and tunnels, which led Ruskin to 
renounce raSway travel on the ground that he 
would as soon tnus hasten a journey across inter 
estlng country as an epicure would compress hts 
meed into a single pill Moreover the traverse of 
these and plains m the dry season is hazardous, 
aa a caravan strong enough for necessary trans 
port and defence is liable to disaster by failure to 
find water, whereas an accompanying aeroplane 
scout would at once discover any remaining water 
bofes, which might be concealed from a caravan 
passing a short distance from them Aeroplane 
giddance might thus enable an expedition to cross 
an pea whi^ otherwise it would be foolhardy to 
enter 

The motor-car is no doubt of great service on 
these plains in dry weather but its use is attended 
with the serious danger that a sudden fall of run 
convert the country into a sea of mud in 
whifeh the motor is immovable A premature rain 
•tqem before the normal riiny season may leave 
a party dependent on motor transport as com 
plmy isolated m the desert as a shipwrecked 
parity on an oceanic Island 

African geography is m a stage when bird s eye 
views may be very mstructive hor example 
souith west of Lake Stefanie different explorers 
have reported lines of hills and scarps the inter 
pritation of which is at present uncertain but to 
an aeroplane observer surveying the country espe 
cudly when helped by the long shadows of early 
morning or late aAemoon these lines would 
appear m such diagrammatic outline as to give 
him an insight mto their relations which would 
coat a traveler on foot aa arduous season s cam 
paign Similarly there is much difference of 
opuuon as to the connection between Lake Nyam 
aM the southern end of the Rift Valley m oentr^ 
'Qermaa ' fiast Africa near Kihmetiade, the 
Ru^ Valley overlqw with a rOhef line to the 
no^ west Of It, bat no connection between them 
has beat recognised An aerMlane survey of this 
nmon undw suitable muiffifiation would 
d«|u)iislrate the stnictiiral relahona between the 
' fef^res m the rdlir of the area With a speed, 
t, and an eaoaony whkfa no other method 
]d ifpeoaoh Agdin, In the area whidi the 
' ! enedttloa wu skirt ui going from Tangan 
to fix mam at Brom HilL the stroctural 

K ipby u emspiex, mipludu^ valleys and scarps 
etont dates and plateaux of aandattme of 
l ias ij i n d msww Iii B f agasi ^ tiavfferei 0m 
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dfatrict IS atdnoni, and cmkifMeheosive views acrow 
It art tAfibiilt to obtain. But a survey or locdnng 
down on it, espeoiii% if able to hover over it at 
leisure and see it from dlflhveot ang^ and under 
various conditions of lUaiiiinatioo, would probably 
contribute greatly to the aohitiott qf its leading 
tectonic prMdeins 

Dr Chalmers Mitdiell's traverse, being an 
expemnental journey, waO. probaUy be unaWa to 
make many i^iations for scientific shufy, but it 
IS fcdlowmg a route of exertional interest, and 
We may expert light from him on some East 
African physiographic problems such as the ooiw 
troversy as to whether the Lower Nile Villey is 
a down-folded basin or a down faulted trough or 
aa to the relations of the young valley whimi the 
Nile IS excavating north of Khartum to the older 
nver which drained that area His survr of the 
northern face of the idateau north of Uganda, 
seen from a distance which will blot out the minor 
irregularities, may throw light on its origin and 
during his flight from Nimide to the Victoria 
Nyanza he may discover some line of depression 
continuing the tectonic subsidence north east of 
the Albert Nyanza towards Lake Rudedf In addi 
tion to work of this character enabling Africa to 
be studied like a great relief model t& value of 
the aeroplane in scientific work will probably be 
mainly ns a means of rapid transport to lentres 
for study or help in emeigencies 

The cost of neroplane transport may seem large 
when compared with railway rates of a penny per 
ton mile but it is insignificant in comparison wito 
that of a caravan across a foodlcss terntoty when 
each porter can <!arn so htde in addition to his 
food toat the cost of the carriage of goods from 
Mombasa to Uganda was reckoned at 300I a ton 
The aeroplane will doubtless enable the arid areas 
in Eist Africa to be investigated at a mu^ 
cheaper rate than any other available method 

In the political administration of Africa Dr 
Chalmers Mitchell s mission ro^ lead to ultimate 
economy m many districts ‘nus, in northern 
British East Africa, garrisons are so isdated, and 
so liable to sudden calls to contnd the nomads or 
to resist Abyssinian raids that they must be mam 
tamed at costly strengtii, but a period aeroplane 
inflection of the desert lands on the borders of 
British Bast Africa would reveal the whereabouts 
of the tribes and disoover whether there were any 
concenprakons of pteq and camels which t^eat- 
eoad ausohief, and diua it would add ^[reatljr to 
tha effictency of the frontier guard 
Frmp Its beating on Afncsh administration, on 
an accelerated poetal scrvioe, on quutoUL and 
dieapar tranfMrt of oflkials and mveatigat^, aa 
well as for its direct observations^ journey of 
Dr Chahnsrs Mitcfaall and bis oompanlont 
matt the begmtnng ol a new toodb in Afrieto 
‘'•vel ^ W Qma^ 

Ctvto Avutma^ 




I a, 1920J 


NATURE 




iih 



S 3 r F B Sykei spcte upon the great ^ 
to^jgatned by the ettabluhment of a 
Of aenal routes linkittg^up the wide 
noos of the Eounre with figypt as the 
Junctioo of the India Australia and 

S CiM routes The last route was discussed at some 
leoinbt and an account given of the work which has 
done m eatabtishing a chain of aero^omes from 
to Cape Town The great usefulness of the 
aerojOlane as a means of reaching outlying places near 
the route which have at present no ra^d means of 
oonVi|Byano 6 waO oonunented upon 
Tna main outline of the lecture is summed up a& 
foUOws — 

It Is not enough to believe— as I firmly do— that 
aenat trafUjPort being right is bound eventually to 
succeed The seasoned tree can stand alone the 
shooting sapling must be stayed Some of the 
requirements of aviation on nn Imocr al bism are — 
^(i) The maintenance of a highly efficient fighting 
force 

(3) The expansion of commercial aviation to pro 
mote Bnb^ trade and to supplement the fighting 
force when necessarv bv a reserve of personnel and 
material knowledge and experience 

{3) The co«ordinition and co-operation of aenal 
conununicatlon throughout the Empire and its rela 
tions to other countries 

(4) The organisation of routes aerodromes ground 
communication and meteorological services on an 
Imperial basis 

(5) The energetic promotion of research and 
die encouragement of design 

(6) Money to ass st the inst tution of expenmental 
mail services 1 

(7) The encoursgemeift of land survey forest 
patrol and other vork m which aircraft esn be 
utilised 

This year will I hope go down to h st v ns 
marking the birth of a sound vinle and trulv 
Impenm air policy 

As a practical commentary on the lecture comes the 
projected Times flight by a Vickers Vimv aero- 
plane from Cairo to the Cape referred to last week 
over the route described by Sir F H Sykes The 
machme left Cairo at 9 ^ a m on F^ruary 6 and 
reached Khartum on February 8 leaving there 
on February lo Sh nild the flight along the 

African continent prove a > c'ess the feat yv II 
be the thml great triumph for this type of 
aeroplane the present mach nc be pr t cillv 
identical with those which accomplished tht Atlantic 
and Australian flights The crew consists of two 
pilots one mechafdc and a ngger wh le tht well 
known aotriogist Dr P Chalmers Mitchell is pas 
Setmr and scientific observer The object of the 
fHgnt it pnmanlv to determine the possib 1 ties of the 
new route Iwt it is also to be regarkd s th first 
attempt at exploration from the air ss much of the 
eocuib^ to be crossed is at present unsurve^ed The 
result of tbu experiment wUlbe awaited with interest 
If siteceis u acmeved a new proof of the conimerdal 
poaribUhles of the aeroplane wifl have been estab 
|»roDf that should convince the most 

fjar| ^BVKLOPliENT OF SPITSBEROEN^ 

I tTmern of die increased piMic interest in Spits 
ktegfon on account of the revival of mmiog 
and the recent peltfipU settlement Dr 
^ N Hodmow Brofim’a imr book upon the 
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country is particularly opportune It is furtfier 
welcome because it provides the only modem wWk 
m English dealing with Spitsbergen m its general 
aspects, for bir Martin Conways No Mane 
Land la an histoncal volume, narrating the dis« 
covery and the early history of whaling and hunt 
ing m the archipeia^^ and the adjacent seas The 
OKuy other recent general works are those of 
Hoirosen in the Norwegian, and Cholnoky^ 
curiously enough in the Magyar language 

Whatever its mining possibilities are (and seep 
ticism has recently arisen) the situation of Spits 
bergen as the most easily accessible polar land, 
along with its wonderful climate will inevitaUy 
lend to its becoming a favourite ^European play 
ground In summer Spitsbergen has a climate 
especially in its central and western regions, which 
IS t go^ deal more tolerable than the average 
British spring and apart from the drawback of 
polar darkness its winter climate is said to com 
pire quite well with that of Canada It has glorw 
ous mountain fiord and glacier scenery and the 
study of Its spectacular physical features and 
natural history will afford exhaustless attractions 
for scientific travellers 

Dr Rudmose Brown s book first deals pleas 
antly with the discovery physical features climate^ 
and natural history of the Spitsbergen Archi 
pelago the geology however being deferred to 
die chapter describing its mmeral wealth The 
succeeding chapters trace the history exploration, 
and economic development of the country Spits 
bergen history may be divided naturally in order 
of time mto the whalii^ hunting exploratory 
and economic periods The whaling industry has 
been extmet for a century or more Hunting and 
tripping have recently revived nfter a period of 
exhiustion in response to the high prices now 
obtainable for furs Dr Brown records and de 
plm-es the unfair and ultimately disastrous poison 
ing methods practised by some Norwegian hunters 
The Norwegian Government it is hoped may now 
be able to deal adequately uith this and other 
crying abuses 

Ihe mining development of Spitsbergen dates 
from 1904 although coal and other minerals had 
been found much e rher The only large scale 
mining has been in the excellent Tertiary coal of 
Advent Bay which was opened up by an Amencan 
company but is now earned on by Norwegians 
In 191a 40000 tons were raised but in 1919 it 
IS beheved that this total will have been more dan 
doubled While British companies daun areas 
more than three tunes as large as those of alt 
other nationalities combined, the war unfortunately 
stopped their development schemes and It was 
only m 1918 and 1919 riiat they wc e able to 
resume their activities and send up prospecting 
expedtboas 

Besides coal, iron ore of good quality U said 
to occur , gypsum is certainly present in enonpoutf 
amount imd traces of copp^, gdd, molybdkmttte» 
lead, and asbestos have hitn fmnd OU and oil- 
ihales are possibilities Nevertheltef^ Noranghw 
gecdogtsts, who for the last ten years havaqhmcd 
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oa cxtfin*tve prospectus work, especisll 7 hi the excellent end dolibdeM oodtribnte to It# Gift 
^ya s t e m mountein ranges, are very sceptical as to price, but the two na|Mi are conperetivdy j^ooy 
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workaUe mineral resources, except coal, as may | Mistakes and miqinnts are oommcndably very 
be gather^ from a perusal of recent correspond | few '*Ordoviaan ” is misspelt on p ai6, and 
ence in the Mming Sfagaame A 
fterce but feeble answer to these 
letters by a representative of a 
British company interested in 
Spitsbergen fails to meet the facts 
brought forward by the *Nor> 
w^an geologists, especially in 
regard to metalliferous ores The 
reviewer bebeves 
development Spitsbergen 
lai^y upon coal, with 

from flatJying 

The later chapters the book 
discuss certain German 
for the exploltatte of Spita* 


bergen, now hap^^ brought to 
naught, its modem histoiy, and 
Its political status Spitsbergen 
IS no longer a No Jlan’s Land^ 
and the last chapter of Dr 
Brown’s book is therefore already 
emoted by the decision of the 
Supreme Allied Council to assign 
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ttfS^riSn? S^sSSlSiSto Norway | there id a dlscrep^m 

The twmity*^ ^Steo illustrating die book are | wipteneg on 106 A biblkififapiiy of ihh >¥^ 
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IsbpoMiuit works, on Spitsbergen would have eo 
iMMed tlM value of the book to interested readers 
who wUl oevertheless find it the best avatlaU^ 
eottipeodiunt of Spitsbergen information 

G W T 


THE LEAGUE OF UMVERSITIES 

A REP 1 R.ESENTATIVE body of British uni 
versi^ men and women spent the autumn 
of 1918 in America as the guests of the United 
States By invitation of the Government of the 
French Republic 1 similar delegation visited the 
universities of France last May Trom the Belgian 
Government an invitation was received and ac 
cepted in November The reports of these three 
university missions may be obtained from the 
Lniversities Bureau 50 Russell Square W C i In 
each of the countnes visited the representatives of 
the United Kingdom were received with profuse 
hospitality and treated with the utmost considers 
tion by the Head of the State and his M nisters as 
well aa by the he’ida of the universities and thor 
professors In innumerable speeches the general 
objects of this university entente received 
eloquent and enthusiastic, expression stress being 
laid upon the necessity in the interests of the 
world a peace of bringing the intellectual leaders 
of the alfaed and associated countries into closer 
and permanent touch 'niere may be rivalry 
amongst the umversiUes of the civilised world but 
there can be no competition in the sense in which 
commercial enterprises compete with the risk of 
producing discord All are engaged upon a com 
fflon ta^ the making of knowledge and the tram 
ing of men and women for professions and exxupa 
tkms m which learning is the only trustworthy 


equipment 

During the laat three or four years the universi 
tiea of ue United Kingdom have discovered that 
thdir power and influence may be greatly strength 
flsed by taking counsel together without any sacn 
flee of independence There is the same need for 
oonfSiOnoe and co operation amongst the universi 
ties oi the world Amongst definite problems dis 
cussed was the interdunge of teachers and 
stiMfents— the migration of those who dispense 
and of those who seek knowledge adjusted to 
oipdcm conditions The reports of all three 
sausieos ere in approximately similar terms It 
recctgoued that professors who are heads of 
deCwMaents have many administrative duties in 
anathop to their duties as teachers Iheir uni 
tersittes cannot apare them for tmy considerable 
nor (§n their dupes be tideen over by 
treads of departments might with 
Ahatijisafdtte givd short courses of lectures in 
firan Movided the language difficulty 

aw Ijf oylMnam Trofessora of highly specialised 
rsoomfite Mibjects for which the demand is 
npitad^H* occasional m^ht well distribute their 
flUimeea pdkoiqsat several amversiPes spending an 


jtijt abroad 
ywttlpnffard to mi{ 




rifogfard to migration of studenti U is 
desirtibte that students of languages should 
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spend a part of their undergraduate career uft 
foreign countries but with this exception it is 
I almost universally agreed that only m rare in-^ 
stances would it be to the advantage of a student 
to leave the university in which he matriculated 
until after grado'ition The first year s work at 
any one university is not easily articulated to the 
second year s work at any other Nor would any 
university be content to part with its third year 
students hor a graduate every possible fai^itv 
for migration should be afforded Fven though 
hi8 new university be not so well equipped for 
work in the subject to which he is devot^ it is 
to his advantage that his experience should be 
enlarged So far as British universities are con 
cerned post-graduate study will be encouraged by 
the new Ph D degree winch all have now estab 
lished The same de|:nee is obtamable in the 
USA and its equivalent the doctorat de 
t University m Prance and Belgium 

NOTES 

iHK new session of Parliament was opened in state 
on Tuesday by the who was accoiqpanWd by 

the Queen and tho Prince of Wales Among die 
matters referred to in the King s Speech were a Bill 
to make further provision for education in Ireland 
measures to stimulate and develop the production of 
cssent al foodstuffs with n the United Kingdom and 
to encourage and develop the fishing industry and 
Bills providing agamst the injury to national Industrlea 
from dumping and for the creation of an adequate 
supply of cheap electnc and water power 

As successor to the late Mr Henry Watts m the 
editorship of the Journal of the Chemical Society and 
as the first secretary and registrar of the Institute 
of Chemistry Mr Charles Edward Groves F R S 
was for many years a very prominent figure in the 
chemical world H • saenufic education was re* 
ce ved under Hofmann at the Royal College of 
Chemistry where he was contemporary with a group 
of young men of whom many became distinguished 
men of science In October i86a Mr Groves became 
senior assistant to Dr John Stenhouac F R S who had 
established a private laboratory for research in Rodney 
Street Pcntonvillr and there he remained as factotum 
until Dr Stenhouse s death ui 1880 He then 
came lecturer in chem strv at Guy s Hospital The 
greater part of Mr Groves s suentific work was done 
in the PentonvUle laboratory and was published under 
the joint names of Stenhouse and Groves though in 
consequenOe of Dr Stenhouse s infirmity the work 
wee mostly done by his assistant Mr Groves was a 
good manipulator and a skilful anal>st and not only 
aseiited in the research laboratory but for five yeare. 
alao took part in the work of external aseayer to the 
Royal Mint-^n office held by Dr Stenhouse untd 
1870 when It was abolished Mr Groves in hb 
early days was a very active walker and dhnber la 
the Alps For many year* be spent his summer hi^ 
days m Switsertand and will bs imiembered hg many 
oftheaeniormembersof the Alpine Club HiUdei^oa 
February x, at an age approa^g elgh^ year# leavea 
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Iwt faw •arvlvort of the original grouf of etudonte 
of the Royia CoHefee of Chemlrtry, 

Tm Cameftfe Corporation of New York baa an- 
nounced Ita intention to jjtve five minion doUara for the 
uae of the U.$. National Academj of Sdencet and 
the National Research Council. It U understood that 
a p^on of the money will be used to erect in 
Washington a home of suitable architectural dignity 
for the two beneficiary organisations The remainder 
will be placed in the hands of the academy, which 
enjoys a Federal charter, to be used as a permanent 
endowment for the National Research Council This 
Impressive gift is a fitting supplement to Mr. Car- 
negie’s great contributions to science and industry. 
Tlw Council is a democratic organisation based upon 
some forty of the great sdendfic and enginee^g 
societies of the country, which elect delegates to its 
constituent divisions. It is not supported or con- 
trolled bv the Government, differing in this re^>ect 
from other similar organisations established since the 
beginning of the war in England, Italy, Japan, 
Canada, and Australia. The Council was organic 
in igi6 as a measure of national preparedness, and its . 
efforts during the war were mostly confined to assist- 
ing the Government in the solution of pressing war- 
thxie problems Invcdvlng scientific investigation. Re- 
organised since the war on a peace-time footing, it is 
now attempting to stimulate and promote scientific 
research In agi^lture, medicine, and industry, and 
in everv field of pure sdence. 

Sir Hsnrt Fowlbr has been elected president of 
the Institution of Automobile En^neers for the ses- 
sion X93o-ai, and Dr. Blackwood Murray, Lt-Col 
D. J Smith, and Mr. Geo. Watson vice-presidents 

Tkot National Sea Fisheries Protection Association 
has decided to form an organisation, to be known as 
tiw British Fisheries Guild, with the following 
objects: — (i) To gather and diffuse Information upon 
all matters relating to fish and fisheries, and to col- 
lect and drculate statistics relative thereto; (a) to 
unite, encourage, and maintain all interests relating 
to fish and fisheries, and to afiHlate local or other 
organisations with similar objects; and (3) to deal 
with all questions relative to fish and fisheries, 
whether scientific or economic In character. 

At the meeting of the Royal Anthropdogical Insti- 
tute to be held on February 17 Mr, J- Reid Moir^will 
exhibit and describe certain flint implements and 
flakes found in the Boulder Clay In pits north of 
Ipswich and at Claydfg^ Prof, J. E- Marr Is of the 
opinion that this d«||M represents part of the large 
sheet of Boulder Clay of the Ipswich sheet. Mr. 
Mqir*| examination of the form and technique of these, 
hnplecnents has led him to the conclusion that they 
may with probability tie referred to* the Mousierlan 
phase of culture. 

Met F. H. CAtw has just been dected to a seat 
on ika board of directors of the Bridsh Drug 
Hougta, Ltd« After holding for several years the 
SiiMefs\ veaearch feltowehlp, first at ^ Phanna* 
cfvtflcpd Society’s researdi biboratofy and afterwards 
at ^^tnperial Institute, where he ^>eciaUsed on ^ 
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active principles of drugs and bacama d kt a dih g 
authorhy on altsaloids, Mr. Cart was appointed dikf 
of Messrs. Burroughs Wdllcofne and Chemlcil 
Department. In 19x4 he was appobted a dlieetar 
of Boots Pure Dn^ Co., frm which position he 
resigned at the end of the war. * 

A Radio Research Board has been established bv 
the Department of Scientific and Indust^ Research 
to co-ordinate and develop researches Into wireleM 
telegrafffiy and telephony at present being undertaken 
by Government Departments. The members of the 
Board are: — AdmM of the Fleet Sir Henry B. 
Jackson, G.C.B., F.R.S., diairman; Comdr. J. S. Sal- 
mond,R.N., Lt.*Co1. A. G. T. Cusini,C.M.G., Wlng- 
Comdr. A. D. Warrington Morris, C.M.G., Mr. £. H. 
Shaughnessy, and Prof. J. E. Petavel, F.R.S. — repre- 
senting the Admiralty, War Oflice, Air Ministry, Post 
Office, and Department of Scientific and Industrial 
Research rcspectlvelv-nand Sir Ernest Rutherford, 
F.R.S. 

Elbanqr Ankb Ormbrod, the distinguished student 
of economic entomology, lived at Toi^ngton House, 
St. Albans, from 1887 until her death in 1901, and it 
was during her residence there that she achieved the 
final success of her great project to convince the 
general agricultural public thatanheciwte knowledge 
of the life-history of injurjous insects was worth 
having, because It provicM the only sure foundation 
for preventive and curative measures. To com- 
memorate her residence in the county, the Hertford- 
shire Natural History Society has lately put up a 
tablet at the gate of Torrington House on Holywell 
Hill, which will help to ke^ alive the memory of 
Miss Ormerod's splendid reco^ of unselfish work. 

Influenza is still far from assuming anything 
approaching an alarming epidemic, although the 
Registrar-General’s return for the week ended 
January 24 showed a slight increase In London the 
deaths were 34, which is rather more than In any 
i^eek since the commenooment of last autumn, but the 
deaths in the week ended January 31 are nine fewer 
than in the preceding week. The deaths for the 
ninety-six great towns of England and Wales, includ- 
ing London, in the week ended January 34 were 85, 
also the highest In any week sinoe last autumn, 
but the following week ^ows a decrease of 19 
Both Deoeeibcr and January were remarkably 
mild, which, guided by the weather AssoclRted with 
previous epidemics, is scarcely in favour, of Itqpening 
outbreak. So far as can be judged at present, the 
general health over England and Wales seems highlv 
satlsfactary. 

January was very mild over the Bridsh Ales with 
the exception of the first wedc, •Sshen the fneab for 
the United Kingdom generally svas near^ ^ Mow 
the norma). The weekly weather reposts Issued by 
the Metoorelogicid Offlos sbos^ dial tlito m^ tem- 
peratups for the second week 'waf^ fairing the British 
Isles as a whole, 4^ shove the nomal, smi In the 
ridid week the excete^^’kfaa.s^^, wbBsti^ the storing 
week the excess for the wb^ tdagtan was a 
defictii^ bf temperature JseJiu^ In 

sadi die tedafafl sras ta ^ tha normal 
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owr Bogfiui 4 The Greenwich records show that the 
p>a> h taR^emture wm continuously above the average 
after the first week The oiean for the month was 
41 which is 36** above the normal for the last 
thirty five )war8 the mean maximum was 4 9^ in 
excess, and the mean minimum % 1^ m excess There 
wm fourteen days with the thermometer at 50^ or 
abdve and on four days the temperature was 55^ or 
above So far as London is concerned January was 
warmer in 1916 when at Greenwich the mean tern 
perature for the month was 3° warmer than January 
dtts year, the January mean for 1916 was 453^ 
whilst for 1917 it was 35 3® In Canada January was 
abnormany cold the contrast with the British Isles 
reettnbling greatly the winter of 1898^ For the 
nine we^ of winter from November 30 to the end 
of January there was an excess of temperature and 
eiao of rainfall over the British Ules I^e controlling 
factor was the frequent passage of disturbances from 
the Atlantic the centres of wh ch for the most part 
travelled in proximity to Scotland 

Tnx twelfth innual report of the Natic^nal Museum 
of Wales for 1918^19 is a record of steady progress 
Considerable advance has been made in the formation 
of the Welsh portrait and topographical collections 
i^ch will ui the near future be extensively used for 
educational purposes and for circulation The most 
important accession to the zoological department was 
the collection of British Lepidopteri and birds eggs 
presented by Mr A F Gnfiith of Bnghton Spect 
mens mod^ and drawings ire being collected with 
the view of forming a Welsh Naval and Military His- 
toncal Record including aviation which will not be 
confined to recent years but will embrace naval and 
nulitary incidents connected with Wales or in which 
Welshmen have taken a conspicuous part The im 
portance of the museum for education in Wales is 
ibown by the use of the collections for special studies 
m different branches of natural science and by visits 
paid by parties of mining students to Cardiff for the 
purpose The museum officials do good service m 
anawermg inquiries on scientifii. questions and by 
identifying speamens submitted for examination 

Tub Syndics of the Cambndge University Press 
have issued a new Catalogue to which is prefixed an 
interestmg note on the progress of printing m Cam 
bridge fhe first printer John Siberch settled there 
in tjsi and eight books have been found bearing his 
knpnnt TIte modem history of the Press may be 
■aid t6 have begun in 1698 when thanks to the 
taboun of Fbehard Bentley a great revival of typo 
graphy took ^laee Additions were made to the 
buildings nPw presses set up beautiful types 
bppocted from Holland and a body of Curatores 
FriiU Typograt>hici, of whom the Press Syndics of 
the peesent day are the successors was appointed 
One of the moct famous English printers John 
Brndservillet entered into an agreement with the Uni 
ee rell gii isij s^t Early in the nineteenth century stereo 
pl|tee, the invention of the third Earl Stanhope 
jPm Buc ceie f u l^ ueed In 1804 part of the curphie 
^ Jl^ fatid for erecting e etatue of Wilium Pitt w«s 
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devoted to the new Press buildings J W PiMrker 
(1836-54) was the first to introduce steam-power, and 
since then under the control of the Clay family— J^n 
Clay the late printer died m iqifi-^and of the present 
printer Mr J B Peace the work of the Press has 
rapidly extended Its operations the result of which 
is fully illustrated in the new Book Catalogue 

Ik the Historical Collections of the Essex Instl 
tute (vo) Ivi part i January 1920) Mr F B C 
Bradlee gives an interesting account of the maritime 
history of Newburyport Massachusetts Many 
famous vessels sailed from this M Essex County dty, 
unong the best known of which was the Dreadnought 
btilt in 1853 and afterwards celebrated for ma^g 
the shortest passage across the Atlantic ever aocom 
phshed by a sailing vessel — nine days and seventeen 
houts from Sandy Hook to Queenstown She was 
named by sailors the Wild Boat of the Atlantic and 
was a semMdipper possessing the merit of being able 
to bear driving as long as her sails and spars would 
stand Mr Bradlee in opposition to what he calls 
a small cotene in New York claims to have proved 
the correctness of the records of this famous voyage 
of the Dreadnought m 1859 and gives a full account 
of later ships sailuig from Newburyport 

In the issue of the Annals of the Natal Museum 
for May 1919 (vol iv part 1) a valuable paper is 
contributed by Mr Claude FulW entitled The Wing 
Venation and Respiratory System of Certain South 
African lermites illustrated by eight folding plates 
The author s observations on the d^elopment of the 
wing veins have been directed towards an investiga 
tion of the conclusions of Comstock and Needham 
One of the mam points wherein he differs from the 
American authors is in the ongin of the wing trachess 
It 18 remarked that the tracheae of the wing sac 
develop from two or three buds ansmg from the 
spiracular trunk trochaie of the meso- and meta 
thorax and not upon the dorsal and ventral longi 
tudinal trunks ai> enunciated n the general sdieme 
of Comstock and Needham In a recent book by 
Comstock The Wings of Invects (1918) which 
apparently was issued while Mr bullers paper was 
in the press an article is contributed by Chapman 
on the basal connections of the wing tracheae and it 
appears that these recent observaUons are more in 
accord with those of Mr Fuller than the eariler 
Amencan work It is evident however that the 
ongin of the wing trachen in termites is less priim* 
tive than in some other msects The remamder of 
the paper deals with the spiracles and the tracheal 
system as a whole together with a study of the vena 
Uon m the completed wings of various species and 
of the wide range of variation exhibited therein 

It is well known that when Annenca was dia. 
covered maize was widely cultivated the aborigines, 
but the wild source of the plant has remained obscure 
Venous views concerning its ongin have been eate^ 
niined one being the theory of Mr Cothns, bat ed 
on breeding experiments and morphcrfogleal cecn* 
pansons that maiss arose as a hybrid tha 

Mexican teorinte (fiuchhsna) and some mdenerwh grase 
belonging to the Andmpogoness Y IHiwada in 
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an intarMdng p^per (Journ Coll Set Imp Univ 
T«dcyo, vol zxxix art lo) hat (tudied the dhromo- 
•QUiM of maize and ite r^tivee and brings cyto* 
logical eWdanoe in support of Mr Cdluis a hypo* 
thesis Maize as well as Euchlsena and Andrq>ogon 
IS found to have ten pairs of chromosomes but &ose 
of Buchlama are longer than those of Andropogon 
while in maize they are found to be of different 
lengths a pair frequently being composed of a longer 
and a shorter chromosome From this it is concluded 
(hat maize is hybrid in origin the two types of 
dirocnosomes being traceable as in certain expert 
mentally produced animal hybrids Some races and 
Individuals of sugar ma ae are found to have eleven 
or twelve pairs of chromosomes which Is attributed to 
cross segmentation of one or two pairs It would 
appear that In the origin of the many known varieties 
of maize a considerable number of which were grown 
by the natves in different parts of the American 
continent hybridisation and mutation may have gone 
hand in hand 

Thb United States Department of Agnculture is 
publishing a folio atlas of American agncultune 
Part iz section 1 deals with rural peculation and 
contains thirty black and white maps and efiagrams 
based on the census returns of 19x0 Among the most 
interesting maps are two showing respectively the 
increase and decrease in rural population between 1900 
and X910 Increase was mainly in the Pennsylvania 
mining district in the cotton belt in the newly 
developing agncultural regions of the west and 
around dties Decrease was most marked in the maize 
and winter wheat region It s explained by the con 
sofidatlon of many small farms into a few large ones in 
order to secure the full benefit of the use of machinerv 
and large scale production The decrease in populatum 
tn these districts is mainly a measure of their produc 
tivenesB Of much interest too are the maps showing 
the distribution of native white foreign and negro 
stocks For this purpose all people are classed as 
foreign who either were bom abroad or one or both of 
whom parents were bom abroad A senes of maps 
shows the dxstnbution of foreign population by 
countries of on^n In both urban and rural popula 
tions the Germans are the pnncipai nationality of 
foreign stodc and the Irish the second Except in the 
case of Norwegians Danes and Swedes the foreign 
element is more noticeable in the urban than m the 
rural population A map illustrating the percentage of 
the rural population unable to speak Bn^sh sbo^ a 
high prep^on in the mpt and north particularly in 
UTfoailng North Dakotai^and Minneapohs where the 
Russian and Scandinavian elements are marked and 
in I^nsylvania with its comparatively recent inftux 
of Slav! HungarUiUtb Germans and Italians 

A 0000 geographic account of the Mackenzie River 
beam hM been drawn up by Messrs C Cgmsell and 
Malcolm for the Geological Surv^ of Canada 
(Memoir to8 19x9) It has an eminentlv practical 
bpacing and should guide those seeking new agrkul 
tural tapds or new ffelds for Industry in the North 
Warn 
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M L x>B Launav furnishM an fanpertmt ravlaw of 
the mineral resources of Alsace Lorraine In the Rsan# 
SciMnUfiqnM (November 1919 p 6/3) It Is tn 
teresting to note that this artide arose h*om a lecture 
given in the recovered town of Metz, wUch lies at 
the south end of the great field of cmlitic iron-ors 
Sketdvmaps are given of this field and of the 
potassium and pettdeum areas In the Rhln^vale 

Tkx importance of algss in the formatiofl of lime 
stone IS further emphasised by the pubhcation of Mr 
W H Twenhcfel s paper on Pre-Cambnan and 
Carboniferous Algal Deposits (Amcr Joum Set 
vol xlviu p 339 November 19x9) In the massive 
cases here described it is held that the calcium car 
bonate does not enter into the tissues of the plant 
but IS deposited as tn so many recent travertines by 
the lessening through the activity of organisms of 
the ciqiacity of the water to retain the salt in solu- 
tion 1 he deposits are thus of the nature of laminated 
encrustations 

Thb Monthiv Bulletin of the Hawaian Volcano 
Observatory which is always noteworthy for its 
Unique illustratimis gives (in vol vii No 8 August 
1919) a fine picture of a lava rush In a cave photo- 
graphed in June 1919 The work of observation has 
been rendered far more interesting for readers of 
Naturb since the publication of the views of the great 
topographic model in which Iht situation of the 
setent fle station is clearly shown (Naturb of August 7 
19x9 vol cili p 456) Mr E S Shepherd gives a 
number of analyses of the gases cdlected from 
Rilauea m BuUdm No 7 1919 showing a sur 
pnsingly high amount of water 

Thb appearance of a memoir of 300 pages on The 
Geology of the Country around Lichfield (Mem 
Geol Survey England and Wales 1919 price 9s ) 
makes us once more wish that some relic of the Colby 
Portlock plan hazarded in Ireland in 1840 had bera 
allowed to remam in our Geological Survey orgamsa 
tions The scheme of the Insh Ordnance Survey was 
undoubtedly too ambitious for the limitations of public 
finance and we now possess adequate unofficial 
descriptions from the Victonan county histones down 
to the compact and clever Cambridge geographies of 
the greater part of England The LtchMd country 
is fully treaM In this memoir from a geological point 
of view in conttnuabon of the important modern 
devcnptlona of die details of our British coalfields 
but we should hail some expansion of Mr O Barrow s 
twelve hnes on the di^nbutum of the population 
The broad agncultural landscape conttolisd by 
Triaask strata that is so wdl seen from the tower 
of Tamworth is bounded on the east and hy 
busy coalfields The Roman highway loaiQlig to the 
west undulates upwards to the bleak moor of Can 
node a cdiase * long after the days when a kings 
daughter held Tamworgi HiU against the Danpa 
En^lsh history is e^toidised tin the huBtfings on 
dxu hill now so wdl preservwl^as the mupldpil 
museum and the changi^ tn the denslfy of 

I from the making of the WafBng SUreet down tp 4e 
devdopment of the ooal mkiaiL am cMourned 

with gMikgy fnd deeerve a eftpter th OMWrtvei 
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thtA boUniiU and geolog^stt a ill welcome the 
«bCQlid pmri 4>f the memc^ on the remarkable petrified 
plaliti from the uhcified peat bed in the Old Red 
jkuidetone of Kh>ni6 Abordoenehiro by Dr R Kid 
etdii Aod Prof W H Lang just published In the 
Ttaiisactiont of the Roval Society of Edinburgh 
(vol Id • No 34 with 10 plates) The genus Rhvnia 
and a new allied genus Hornea are described in 
detail and teferred to a new family Rhyniaccs of 
the class Psilophytales Fhese and the other vascul ir 
Cryptogams preson^ with them are the most ancient 
plants of which the mternil structure ind external 
appearance are adtquatel> known Rhynia and 
Homea have neither leaves nor roots each consisting 
merely of an underground rhizome with long um 
ctllular rhuEOids and a round aerial stem dtcho 
tomously branched with sporangia nt the ends Ihey 
are the simplest known undoubted Pteridophyta and 
fundamentally more primitive not only thin all exi&t 
mg land plants but also than most of the plants of 
the Upper Devonian •\x\d Cirbon feroun florae fhcir 
geological age is not hter than that of the MiddJ 
Old Red Sandstone of S ulland and an apparently 
related genus Sp^ rof^onites o curs m the lower 
Devonian of Norway Se\ rnl interesting ompar sons 
are made with existing C rvptoj, ms but tl e authors 
witdy defer general conclusions until they have 
studied more of tlie associ ited plants 

TR* Report of the Department of Mines of tic 
State of Mysore for the year iqiy 18 ^iv s detailed 
account of the results of the >e ir s m ning operati >ns 
Naturally gold mining in Kotar {.oldfitld still 
forms tho preponderating part of the industrv t is 
satisfactory to find that in spite of the shnrtaj^c of 
skilled labour and the difficulty of obtaining supplies 
owing to war conditions there w is but little falling off 
in the output tho prcdurtion 'imo nting t 
036 558 7a oz of fine gold being only 17 680 71 0/ 
bi^w that of the previous yeir Ihe number of acci 
dents shows an ippreciabU diminution and it is 
interesting to note that the d^mgerous effects of the 
rock bursts to which this field i» li ble hwe been 
somewhat prevented bv the new methods of supporting 
the hanging wall by means of packs of w ste roef 
Of the other minerals produced mang'inese ore is the 
most important the output of this was 31 331 tons 
as against so 674 tons in the previous year Chrome 
ore magnesite and asbestos are alto pr^uced in small 
quantities whilst workings for mica antimony ore 
cortindum galena^ and kaolin are proceeding on what 
caoi for the present be described as a purely experi 
mental aoale 

Auomobt the reports on the miner d resources of the 
United States recently issued by the GeologKal Survey 
of that country one of the most interesting deals 
with the cement production in 1917 It is there 
poiAMd out that the United States produced 93 000 000 
barrels m that year, as against a production in Europe 
of fp4H)p,Qbo barrels An interesting account it also 
|faen of the development of concrete shipbuilding 
Plod)^ concrete tMp was a small boat built In 
Fn^ fo i8m fcdlowed tfi by a small vessel built 
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in Holland In America tho first serious attempt was 
commenced about 1912 when a number of concrete 
barges were constructed until m 1918 the Faith a 
sea going vessel of 5000 tons was 1 tunched at San 
Francisco It is stated that the percentage of dead- 
weight to full load displacement for vessels of 3500- 
tons dead weight capacity workt» out at 5a for con 
ertte for wood and 68 6 for 8te<l <>0 that the 
c'lpacity of the concrete ship is considerably less than 
that of the steel ship although this drawback is to 
some extent offset bv the lower first cost of the con 
Crete ship Much attention is being paid to this 
problem in the Umted States the design of the steel 
reinforcement and the production of cement of low 
specific gravity being in particular closely studied 
The report though brief contains much information 
of vilue to those interested in this modem appHci 
tion of reinforced concrete 

Fiik tnnual volume of the Journal of the Scottish 
Meteorological Society recently published contains 
pap rs of consideiible mterebt which should be read 
by mt U ore logists on both sides of the Tweed In the 
first article Lt Col Gold discusses the relation of 
ineteorologv to aviaticn and directs attention to the 
new callb which fl>in|^ has made on the meteorologist 
Ihus for eximpip v sibilitv snd (loud height to 
wh ch Uttle attention was directed in the daiW 
w nth r servito 1 few lears ago are now of great 
importince and provision must be mads for such 
ol se vations \ 1 snv modem system of reporting to a 
central oflic In nother paper Dr E M Wedder 
but 1 who d d much to idvancc tlx usefulness of 
m teorokj^v to ^.unn rs during the wir states th( 
mture of some of the problem:* met with in this 
1 mn h of the subject ind of the solutions adopted 
I V the old days gunners were content to use surface 
mole >rol )g cnl conditions only m working out their 
corrections The introduction of the ballistic wind 
nnd ballistic temperature which tike account of 
the chsngrs of the ipeteorokgicil eUments at all 
heifjhts traversed by the sh ll marks a great step 
forw'iid \ note by Caot C K M Douglas shows 
whnt vnluible information concerning the formation 
f haloes and similar minifestations may be obtained 
bv dying among the clouds which give rise to tho 
phenomena while an article b\ Capt T B hrankhn 
on meteorology and agnculture will appeal to i 
different class of reader 

Thf February issue of Conquest the new popular 
science monthly gives amongst other articles of in 
terest ar^sunt4 of the first two of Prof W H Bragg t 
Royal Institution lectures to children on sound and 
an article by Dr Rosenhain on glass In the latter 
which IS well illustrated it is pointed out how aerious 
the consequences of our former neglect of the sclentifk* 
side of glass making might hove b^n if we had not set 
about repairing this fault in the early >ears of the 
war The author describes tome oY the difficulties 
which have to be overcome before glass suitable for 
sciqptlfic instruments can be produced Impurities 
from the melting pots and enclosed air bubbles accoUfii 
chiefly for the large oeroentage of rejected gMs 
which fna> mch 80 per cent Before die war flnsi 
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for chemical laboratory itfe wai entirely imported 
Our own glau manufacturerf have naen to the occa 
Htont and It Is to be desired that they sl^td m the 
future be able to retain a position m the industry 

It has been known for many years that bv treating 
a photographic phti a ith a weak solution of a soluble 
iodide development may be accelerited In the 
January issue of the Journal of the Royal Photo 
graphic Soiietv S F Sheppard and O Mi^er (of 
the Eastman Kodak Co ) describe some results of their 
investigations of this action It seems that the iodide 
has httit or no effect on the action of dewlopers that 
produce a v sible n suit ver> soon after their appltca 
tion but that developers like ghcin and h>droquinone 
which art slow to produce a visible effect are much 
accelerated b\ U 1 the t irl\ stages of devilopment 
With hvdroquinonc the whole course of development 
is changed Ferrous oxalate is not affected bv it 
I he authors suggest that the process of development 
takes plate hy the formation of a complex of silver 
haloid and developer (which then breaks up intr 
motalh s Iver an 1 oxidat on products of the developer) 
and that the small proportion of s Iver iodide pro 
lucod facilitates the formation of this complex It is 
well established that stiver iodide has a far stronger 
mordant ng action on dves than s Iver bromide t n 
fortunatelv for the practical application of the process 
the iodide treatment seems alwavs to produce fog 

The Joum d of the British Science Guild for 
Januarv conta ns an appeal to members to co operate 
more fully in the w rt of the journal which is 
extending its scope \ feature of interest in the 
present issue of the journal is the series of short 
editorial notes on topical events forming a useful 
supplement to the more detailed accounts of reports 
etc following A short account is given of the last 
Rntish Scientific Products Fxhibiton and Sir Richard 
Gregory s address on Science in Industry delivered 
before the Circle of Scientific Technical and Trade 
Journalists t its meeting on the opening dav of 
the exhibit on is reproduced The report of the 
Microscope Committee orginalby published in the 
Journal in 1916 is now presented in lU revised form 
The newlv formed Parltamentarv Committee m con 
junction wrth the Agricultural Committee was mstru 
mental in presenting a memorandum on the Forestry 
Vet stress being laid on the inclusion amongst the 
seven suggested C ommissioners of at least one 
member having adequate technical and scientific 
knowledge of the subject In view of the con 
templated le^slative measures in regard to deep sea 
fish^es d# need for a oomprel^nsive scientific 
survey of th^ndustry . in order that knowledge mas 
precede legislation Is again pointed out 

Ihs President of the Board of Education we note 
in the Journal of the British Science Guild for January, 
does not see his way to adopt at once the suggestion 
of the guild for a consultative committee to advise 
the 00^ on matters affecting the relationship of 
universities and higher technical eductUon to industry 
bvtt offers hope that the request may be complied with 
The suggestion conveyed to the Foreign Office 
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that scientific ottechds i^botdd be added ffnlilk 
Embassies and Legations was met by the counter^ 
pn^iosal that technical assodetions shc^ make their 
own arrangements to obtain Informatum on foreign 
devefopments The Departmott of Qveresas Trade 
has issued a circular requesting early intfmatlon of 
visits to foreign countries by repres^tatives of British 
firms in order that consular officers and other officers 
abroad may be notified In view of the extensive and 
valuable work recorded the appeal being made by 
the guild for new members and additional fundts 
should meet with generous response The address of 
the guild Is ndw 6 John Street Adelphi W C 3 

I The Cammeiiaird FulUgar manne oiUengine con 

I structed bv Mestra Cammell 1 aird and Co of 
Birkenhead forms the subject of an illustrated artula 
m Fngmeenng for January 30 This engine ts of 
the two-cycle t\pe with two opposed pistons woiking 
in tht same cylinder which is open at both end^ and 
the cycle tikes place between the pistons fhere are 
two vertical cylinders in each unit arranged side bv 
side, and two cranks at iSc ^ fhe top piston in each 
cylinder s connected bv inclined rods to the bottom 
piston of the other evlinder fhere are great advan 
tages in this arrangement among which may be men 
ttoned the saving in space wh ch ts reduc^ greatly 
s compircd with an osdtnirv marine fcurcscle 
engine The opposed piston type has been tntd for 
steam gas and petrol tngines and has so far been 
found wanting For oil-engines it has several attrac 
t ve f atures There is no c>l nder head and the I ner 
It a single tube free to expand at both ends 
Scavenging, is simple and effective since the sweeping 
out air enters at the end opposite tc that through 

I which the exhaust leaves and no valves are roquu^ 
to control the scavenging The piston speed can in 
effect be doubled due to the compression taking place 
b tween the approaching pistons and thus reduang 
the most import int heat losses during this stroke of 
the cycle The turning moment is improved and 
stresses are not taken up by the engine framing but 
cemfined to tht moving parts of the engine fht 
test bed results for the engine under notice are good 
and the performances under seagoing conditions wilt 
be watch^ with the greatest interest 

Thp latest catalogue (No 185) of Messrs W Heffcr 
ind Sons 1 td Cambridge contains the titles of 
nearh two thousand works ranging over the subjects 
of agriculture and husbandry anthrqxilogy and 
ethnology botany chemttlry geology mineralogy and 
palaaontologv biology physiology onsttotny and medi 
tine matlwmatics and ph\sics astronomy and en 
(.ineenng Some of the volumes were formerly the 
property of Sir William Crookes and Sir Frank Cnsp 
In addition to the books referred to there are for 
disposal a number of portraits of wclehtiSe^men 

OUR ASTRONOMICAL COLUMN 

liAaifB FiRSaALL OH FnsRukaT 4 —In «tbe earh 
evemng at ffii 14m a s(dcndld mqteor was seen fdocn 
various parts of cbe«£^Q^ AnuHig tlie ebservers 
were several ptrsons^who mve gained ecxperte»ce in 
recording meteors iq that tlie real path from 
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Alla ttiav be re|s(arcled *» fairly accurate The 
flrahaU waft ieen at a low altitude in the southern or 
aky, and it moved verv alov^lx in a 
voy long horueontal flight, distributing sparks as it 
sailed alontf, and Anally breaking up into fragments 
The ramant was at 145^+8^ ind the height of 
th^ object from 5^ to 44 miles length of luminous 
course 975 tmics, and velorit\ 18 miles per soiond 
fhe recent Areball wis 1 brilliantlv conspicuous 
object, though the full moon hid just risi n inu man\ 
people mistook it at Arst for *1 nxket like Arct^oik 
on account of its vividness slow motion ind An tl 
buret into spark fragments 

RaLATiVB MASbBs Oh Bis \Ri Si \Rs -- \ny im lease 
in our knowledge of the masms of the stars is of 

r t value from a physic il foint of vuw since it 
ws light on the corrclition of miss with spcctril 
prpe Mr Cr van Btesbroeck, in Popular \\tronom} 
m Januarv slates that photographs of bin in stiis 
arc now being taken with the \trkes itfrictor to 
determine the motion of < uh stir of the pair is 
referred to the background of font stirs md so 
obtain the relative masses Photognphs of ( istoi 
were taken in the stars iqrO to ujiq md f,i\c ib< 
cnnual motion of the bright component in R A 
—00167s and for tht faint lomponcnt 00118s 
\sMjmtng Boss s \ due for the motion of th centre 
of gravity, vir -oonss it results thit the fimt stai 
IS I 9 times IS massiso is the bright one 1 he w< ikest 
point is the issumplion of thf motion of the icntic 
of gra\it\ Boss assumed cqu il misses Inil since 
1 value identic il with his \v is published in MonthU 
Notices R \ S for 1907 on the assumption that the 
flint star is six times is missi\< is the bnght ont 
it would seem th it the vilw om^^js is cl im to the 
truth 

Fhc SI stems of Proc\on ind s( incti in ilso being 
invcstlgitcxl It IS hoped in th< former ( isc to till up 
the gao in the orbit in the whin tht fiint star 

IS too near to the priman to obsiiM 

Lonc -PERIOD V\RnmFs ScvHil \Lirs ego tiu 
Res 1 L R Phillips proposed 1 division ot thes 
variables into (jioups 1 md 1 1 which diflii in tti< 
relition to each other of thi hist md sciond hir 
monies, when the mignitudt v in it ion is developed in 
4 Fourier s series Prof lunur md Miss HI igg lOii 
tributed a paper to the Monlhlv Notices K \ S fit 
November on the stat WCvgni ind>sis ol i!k light 
curvt of which suggested that this sltr is in the ut 
of passing from ^oup II to Ijroup I \ furllier 
paper b> Prof Turner was read U tin |inucr\ 
meeting of the Koval Vstronomie d Socnlv in which 
he «iamined the observations of seve d sHrs tif 
Group 11 , for which Prof Chindler t, iv< \ secular 
shange of period The indvsi^ indit lUs in evitv c is< 
n diminution of period but seems to show tint thi& 
takes place bv sudden jumps not bv 1 st< idv con 
tuuious process, such as Chandic r s formul i implies 
It is StilKcited th.it the period dccunsis to i minimum 
vatUs^ after which the star passes into Group I and 
(hi psriod then increases again 
It was formerly the idea that these nd variables 
were near the end of their carter as suns but from 
a stildv of their proper motions, which soem to bt verv 
email, It le inferred that they irt giants, n« ar the com- 
TMitomnent of their career From the case of our 
fuOhwhJcIi u an Incipient dwarf star with a sun-spot 
period much longer than that of an\ known 
w may conjectui+ that after passing into 
_ - An period conUnuaUy lengthens while the 
Imidit diminishes and becomes practicalK In* 
aUe« mteept m the case of the bun, the surface 
be stilted in detail 
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AUSIRALIIN SIGNPOSTS. 

1 N the Records of the South Australian Moaeum for 
A August, 1919 ’ Mr E R Waite completee a 
description of the To is or direction signs of the Aus- 
tralian aborigines which was partly translated and 
arranged from the manuscripl of the late Rev J G 
Reuther, of the I^utheran Mission bv tht late Sii 
1 dward Stilling 

The description is prefaced by a bummar> account 
of the religious beliefs of the Diari md associated 
tribes in the district east of lake Evre, in South 
\ustrilia According to Mr Reuther, these, believed 
in a Singh Supreme Being cilled \fura who was 
great powerful beautiful omnipresent, righteous, 
end omniscient Mura cieitcd 1 number ch domi 
gods — Muramura — some pirfcct and others imperfect, 
with their wives or subjects Wi/i The Muramura 
weir the ancestors of mankind they w inckred about 
the country, ind the legends of the natives are the 
records of their journivs and adventures Nitive 
songs ind invocittons were iddnssid to them The 
Muramura nimid all things and minv of the netuial 
fc itures of the countrv ire escribed to them Thev 
mmed each of ihiii camps from something noticed 
theie md these in the nitive pliccnimes of the 
district 

On the dc ith of 1 l/iifeiofifret his ImkIv usuallv 
c hinged to i stone which vv is venerated bv his 
desiendmts Sun moon md the ennstellitions were 
dso regirehd is ibodi s of dcpirted Muramura 
1 he 1 o is an thus dc sc nbe d 1 he v conidst mostly 
of I pue:« of Aitlened wood (usu illv from 6 in to 
iH in tn length) pointed it one end md cither 
ee loured or pi isti n I ove r with white cl iv which itself 
ni IV lx coloured unifotmlv or mirkid with simplu 
designs \t thi upper end the cliv is ficquentlv 
moulded into i spheric il 01 ovil knob md this dso 
in IV be pliin 01 vanouslv tolourid or have inserted 
Hoirii object tvpic il of the hu ilitv or symbolic d of a 
Munmure s adventure, such is i tuft of grass twigs 
fcitheis hiir fU , piites of bom charcoal or a 
mexlel of some we epon 01 uUnsiI In a considerable 
numbe 1 of I ois the uppei e nd is modelled into a 
ft pte sent ition of some* part of ih< hum in body such 
as the hand, head or foot 01 into that of the whole 
or some part of i bird, fish 01 other inimal 

Moif than thiee hundted eulouttd illustrations of 
loas eontiined in the museum collection irt given 
Thev show a sui prising vaiutv of foim md orna- 
ment itiun Fich Toi his i nime which is a nitivi 
place-name with the suffix tif or n mcining direc- 
tion tow aid'* Foul of the figures with Iheir t\ 
plinitions 11 hcH i^iven is <\ mpUs Thev arc 
Nos 1 14 hf> md 187 

I naJItOrtiTi (I)i 111 Iribt) The word means 
i hm! flat or ol i n where Fnius run to md fro and 
it originates from the legend ot the Mur imur 1 Nguia- 
karlini who coming to the plice suv manv of these 
birds lunning about 

The longitudinal virbc d md partly sinuous black 
stripe on th< 1oi reoresenN i salt enck the (nal 
patch being a deep \y iterhok and the literal branches 
tnbutiry ciceks Sui rounding these is the pi tin where 
the Emus u»ed to run the white soots mdiciting 
bushcfl and scrub This is the largest Toa in the 
collection, being over five feet in length ” 

14 Afararum (Wonkanguru Tribe) To the haml 

1 D«Mi 4 Moa pf Tom m AniiiWUn Ah^wil Di'Sctioe 
Mug to AMnct fVvan iho J O Ron ber MinoMrlpt hf I 
RRS Hoo craorm Tthn^ »d 
Wtae Din tor, Sooth An«t>»itu If o oom tos-M-j 

P h»e lihrtfT. ^ ‘ ^ 

Um Sontk AMtnUiA 
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with four fingers the Toe representing a four fingered 
hend The Muremure Wut}ukan«i hed « servant 
whose indea and middle finprs h^ partly grown 
together as indicated by the Toa The Toa also has 
a geographical significance for when Wutjukana 
came to a gorge which divided into four brMches 
one being deeper than the others he said to himself 
This place looks like the hand of the servant and 
•0 ha gave it this name 

66 Wtijtkufaatinpam {Tirari Tribe) — To the 
trades of the whirlwind in the sand When the Mura 
mura Patjalina once came hunting to this place he 
noticed that a whirlwind had pasm over it which 
had effaced the tracks of animals and had swept 
together a litter of leaves and grass hence he named 
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it thus Ibe white knob represents a sandhill over 
grown with bushps (red dots) which adjoins Cooper s 
Creek The erpipent shqied black figure below tndi 
catee the credt Itself and the black vertical band a 
deep wateHide at the foot of the hill whidi has been 
washed out bv a fiood The surrounding borders of 
while and yellow sigmfy soil of these colours and the 
white qgdi trees * 

187 Mttfotnafowwttm (Tirari Tribe) ^To the 
Mhiwimfiras hair So tiamM because on this plain 
the Mvrsmura Patjalina, tore out his hair and tmew 
It aWay The white eolour rspresonta the plain with 

MOf 2634, VOL 1041 
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watMwwnriM (red and alrtiMl), aadt •oeMr4« 
anoe witit the name, the Toa hears a tuft of half ^ 
When a native is about to rsmove fo ano^iee ca tep 
he makes a Toa representing the locality to vdtleh he 
is removing and stidca Hs pointed end Into the iarth 
of the camp which he u leaving Signs are made On 
the ground directing attention to m presence Hih 
friends who amve later recognise the signifleanoe of 
ihe Toa and are thus made aware of the place to 
which he has gone 

The whole collection and its elucidation form a 
most interesting contnbution to the study of Aus 
tralun symbolinn Sidnit H Ray 


HUMAN METABOUSM^ 

'T'HE of the monographs before us deals with 
1 th ‘ 


the 
ledge of 




liction of bas il metabolism from a know>- 
individual physical and bioiogioil constants 
The usu il process has been to muUipty the subject a 
surface are axi deduced from the height ai^ weight 
by du Bois s method b> the average Caldn ou^t 
per square metre determined from a j^ 9 Randara 
senes it being assumed that the metaboiiPnjper unit 
area in adults is approximately constant The order 
of the error involved and the improvement effected 
t>y Drs Harris and Benedict s proccM can be gauged 
by the following example In uese authors senes of 
136 adult males the mean twentv four hours basal 
output was T631 7 Calories with a standard deviation 
of 2047 Calories the latter is i'*5 per cent of the 
mean The corresponding mean per square metre of 
surface wjis 9255 Calones with a standard erroi of 
Calories araut S per cent of the mean 
follows that if the distribution around the mean 
be assumed to be normal (actually using a coarse 
un t of grouping we find that the authors series for 
vomen is in good agreement with a normal dis 
tnbution the series for men is somewhat less regular 
but not a very improbable sample from a normal 
population) the assignment of 9255 Calones per 
square metre as the basal mdibolism of an unknown 
individual is subject to a standard error of ±8 per 
cent But if a prediction is based jpon a multiple 
regression equation of the hrst degree the other 
variables used being height weight and age the 
standard error of the prediction falls from 2047 
Calones to 1017 Calones or the average percentage 
18 62 

These remarks assume that the correlation is normal 
correlation As this may not be the case* and as a 
conmlete study of the form of the regression cannot 
profitably be made without a larger collection of 
data the authors have empincally tailed the aocuraciea 
of the seveni methods companiijg the predictions 
based on their equations for samp& not utilised in 
the calculation of the constants with those afforded 
by the surface rule In nearly every case the fegres- 
ston equations give results doser to the truth ^than 
dpas the surface rule 

We may illustrate with a couple of examples taken 
at random from the data A man aged twei^ nine, 
weighing 66 kg and 177 cm tidl hid a basm n 
bcdism of 1694 Calories The surface rule 
issign r67< Calones, with a standard errfil' 
the multi^ regression formula gives 1664 
with a standart error of los Here b^h 
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;ii)i Cilorief* The regreMion formula i^ivet 
r^Calorm± lOf ; ihe lurface rule i6ao Calories 1 130. 

Neillier predlctim is close to the truth, but that 
of die ngressloo equation is decidedly superior. On 
the whoift» dksre is no doubt that the regression 
method te preferable, and that the tables pimnded by 
the authors are 0! value In general, however, the 
dlSarenoe is not such as to give rise to any apprehen- 
sions that the use heretofore made of the surface rule 
has led to pi^icat Inconvenience Prof. Lusk recently 
For the study of metabolism processes it is 
eertdnly most fortunate that the unit of surface area 
eHmlnates the same amount of heat in the normal 
adult widiin 10 per cent, of a determined a\erage 
The reason is not dear.*' 

This remark is not invalidated by Drs Bcniihct and 
Harrises results, although the\ have provided a gome- 
what superior criterion. It is proper to notice this 
point, as our authors are a little too prone to lecture 
thdr physiological colleagues upon the loal meaning 
of sdermflr “Uws/* and, as we think, exaggerate the 
importance which the surface “law*’ assumes in tht 
mindii of those who have employed it as a convenient 


working rule 

Space would have been saved and the st.ttistirat 
results and methods might have been brought to a 
sharper focus had a number of sententious gf nerahties 
been omitted An instance occurs on p 148 The 
authors properly rom.irk thnt surface must be hss 
variable than mass (when Meeh’s formula Is used), 
and imply that it Is a direct arithmetical consequence 
that heat per surface unit is 1< ss variable than heat 
per mass unit This really needed furthei investiga- 
tion. TTie coeffident of variation of an index is a 
function not only of the co< flfirients of^ variation of 
Its constituents, but also of their correlation , the sub- 
stitution for one conMituent of anothei less variable 
constituent might not reduce th( vanobihlv of tlu 
Index were the correlation also gicatly leduccd In 
the present case the two correlations arc nearly equ il, 
and the authors could have actually made their point 
more securely had they explained the theory of the 
matter more fully 

Were phviiologlsts really so iU-acqualnttd with 
statistical methods as the authors hint, the remarks 
on p. 16 with respect to the “probable error” of the 
mean of a sample of four might be dangerous But we 
think that British physiologists are quite alive to tiw 
Importance of biometric methods, sufflcientlv so to 
DOngratuiate Drs. Benedict and Han Is upon the con- 
tusion of a laborious task which has yielded results 
of jy)prsdable value to other students of metabolism. 

T^e second vdume describes two senes of experi- 
ments upon squads of college students, originally 
twelve In each squad In squad A, diet providing 
ipproxlmately 3500 Calories and 13 grams of nitrogen 
WM maintained for four months ; In souad B, a still 
lower 4)6t, yielding about 9 grams of nitrogen and 
tsoD Calories, was used for throe weeks. The former 
iquiki lost on the average la par cent of the initial 
90dy-wel^t, and the basal metabolism per square 
metre per twenty-four hours fell from ^ to 817 
Calories. Squad B lost 6< per cent, of the average 
XMlj^welght, and the basal metaboUun also declined 
The urinary excretion of nitrogen In 
>o4l series was not so variaUe m might have been 
mfiMied, and did not decline, >aW pdssu, with the 
t^ednlsK^ Intake. By the end of the experiment on 
tqusd A, art average loss of 17* grains of nitrogen 
tend 011^ nbM men oontteuot^ observed) was In- 

of the ezp6rijfa|nts Intervals of un* 
fledirtg occursed, vis. during the Thanks- 
November J19 to De^b^ a, 1917^ 

Wd. 




and during the Christmas holidays, Decanber 20, t9i7» 
to January 6, 1918. On alternate Sundays the diet was 
usually uncontrolied. A veiy large number of anthro- 
pometric, physiological, and psvcholMical measure- 
ments were made upon these men. In addition to 
the decline of basal metabolism above note^, bodi 
pulse-rate and blood-pressure diminished Little ob- 
jective evidence of a decrease of physical efficiency 
was obtained The majority of the psychological tests 
pointed to a diminution of efficiency , or at least to a 
lack of improvement with practice The students* 
college work, on the other hand, did not appear to 
suffer 

The value of this research, which crifles upon n 
relatively largo scale the practicabiHu of diminishing 
both the rate of metabolism and the quota of 
body nitiogen bv a simple reduction of intake, should 
bt appreciated by srientific clinicians, while man\ 
issues of physiological interest arc rais^ and lines of 
adyanre buggested to the pure physiologist, especially 
in tonmction with tht study of levels of nitiogenous 
metabolism 

\s a contribution to the science and art of nation.d 
dietetics, this elaborate one might almost say over- 
elaborate — study la not of so much importance It is 
shown thnt a groat 1 eduction, both of available energy 
md protein, mav be borne for some months by healtnv 
adults without either immediate breakdown or sign 
of enduring deterioration; those are facts which In- 
yoluntatv experiment on a vast scale hid a1iXiad\ 
demonstrated The con elation between variations of 
nutrition and of resistance to infection, which 
‘common sense” has postulated and which the vital 
st.itistics of Lurooe seem to substantiate, must engage 
the attention of future investigators, ii oioscnt an 
adequate experimental technique Is lacking We do 
not think that Dr Benedict and his associates hove 
obtained anv results either invalidating the general 
conclusions expressed bv the Food (Wai) Committee 
of the Royal .Society 01 filling up lacunw in our know- 
ledge of the general subject shown bv that committee 
to exist The experimental and statistical studv of 
national dietetics is still in its infancy. M O 


ISOSTATIC COMPENSATION IN THE 
KARTWS CRUST 

'T'WO articles on isostasy bv the I.Ue Prof Joseph 

* Barrel!, which appeared in the American Journal 
of Science for October, igiq, contain what may be 
regarded as his mature views on the subject The 
first, entitled “The Nature and Bearings of Isostasy,” 
was a summary of six lectureb delivered by Prof. 
Barrel] at Columbia University in 1916; It gives a 
general account of the theory of Isostatic compens.i- 
lion, aitd of the methods of investigation which have 
led to the recognition of the phenomenon The second 
article, “The Status of the Theory of lsostas>,“ was 
written just before the author's death; It vindicates 
the theonr as to attacks which have been made on it 
bv MacMillan and others, and describes the vari6us 
views which are held as to the degree of perfection of 
isostatic balance existing In Nature. Hayhml’s 
general conclusion Is maintained: that surface in- 
equalities of contour and mats are accompanied by 
inverse inequalities of density beneath the surface, 
so that at a depth of about iso km. equal areas have 
equal masaes superposed; but a view different from 
Havford’s is taken as to the exactness of com-^ 
pensation. 

Havford estimated, the greatest departure ftom pom- 
pensation as being 250 ft. above or betoy^ the lopn fOr 
perfect balance over an area ot one sauare detfree 00 
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tbt earth. Other geodciiste contider that the devia- 
tkm is much lew than this, even when the areat extent 
is smalter; Sir S. G. Burrard, for instance, at the 
recent discussion on laostasy b^re the Royal Astro- 
nomical Society (Observatory^ December, 1919), sug- 
gested that so small a bo^ as the Great l^rnmra 
might be compensated. Prof. Barretl, on the other 
hand, while admitting that the larger relief of the 
earth Is cmnpensated Tor with consid^able exactness, 
ctmtends that over Jimited areas there are large 
deviations— amounting' to 1000 ft. over an area 
aoo miles in diameter (about 3^), or even more. He 
regards the upper part of the earth V crust as suffi- 
ciently strong to sustain uncompensated loads of thin 
amount, the vertical magnitude of the departure being, 
of course, inversely prc^rtional to its areat extent; 
it can thus support Individual mountains or limited 
ranges, as well as erosion features of consi^rable 
magnitude, such as the Nile and Niger deltas. Under 
greater and more widely extended loads, hovever, the 
crust is supposed to bend in gentle curves involving 
but little crustal stress; this bending is accompanied 
bv yielding in a lower, weaker layer, which brings 
about isostatic compensation. 

The question at issue is largely nne of fact, which 
can be settled by observation; e.g, if pendulum ob- 
servations show that the Nile deposits are com- 
pensated in the crust, the result will confirm the view’s 
of the extreme isostatists, that continuous adjustment 
goes on when the surface load changes over a com- 
paratively small area The maflner of this adjustment, 
however, has not \et been made clear, and Prof. 
Barren’s picture of the process is more easy to con- 
ceive. On the other hand, Sir S O. Burrard has 
shown recently that the alluvium in the Gangetic trough 
at the foot of the Himalayas is comoensated for. It i« 
much to be regretted that Prof. Barreirs death 
deprives us of his interpretation of this result. 


DEFENSIVE SCIENCE IN GAS WARFARE, 

T he prises and certificates gained by students at 
the Sir John Cass Ttchnical Institute, Aldgatc, 
were distributed by Lt.-Col P. S. Lclean, professor 
of h)gitne, Royal Army Medical College, on tJuj 
evening of Tucsda), I'ebruan 3, when the chair 
taken d> the Rev. J F, Marr, who has succeeded 
Sir Thomas Elliott, K.C.B., as chairman of the 
governing body* 

Following the distribution, Col. l.,elcan gave an 
address on “Defensive Science in Gas Warfare, in 
which he described the preventive measures that had 
been adopted to meet its onset and evolution. After 
referring to tla* initial attack on April 33, 1915, when 
the eiviUsed world was aroused to just an^r by the 
news that the Germans had broken their pledged 
word in respect to the use of poisons as a means of 
Injuring the enemy. Col. Lelean dealt with the means 
of protection first adopted in the form of pads soaked 
in sodium thiosulphate, of which no fewer than 
08,000 were distriDuted to the Front within sixty 
hours of the attack, 300,000 within a week, and 
1, OOP, 000 within a month— a truly notable achieve, 
m^t, which was rendered possible onlv by the com- 
bined efforts of men of science, manufacturers, and 
voluntary helpers. 

With the recognition of gas attacks as an ostnb- 
lisbed adjunct of modem warfare, this ^temporar^ 
device was succeeded by the more Orient protective 
appliances which were coifed for by the advent of 
toxic, mralviintf. and hKhrymaton* gnsee siurfai as 
owbonv! chloride, hvdrocyanic add,* and chloropfcrln, 
which cutnfihnited first In the adoplkm of the 
helmet, of which neadv 37,000,000 were Issued 

vo;,. 1Q4I 


between 
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July, 1915, and the final wbhd|«ws 4 ^ ^ 
Pebruar>', 1918, in favour of ttie now wdMcaewnja 
“ box.req»irator. 

A fun description was ^ven of the great dUAcultks 
that were met with stage ay stage duruig tile devataop 
ment of these protective applUutces, especially In 
respect to the need for the complete absefffAion of the 
small percentages of the poison gases co n cerned, 
togethin* with the fundamental requirements of com- 
pamtive ease of breathing and exhalation. 

Col. Lelean paid a special tribute to the outstanding 
services of Sir Wniiam Horrocks and to tho lata Cc^ 
£. F. Harrison in this connection; also to the many 
scientific helpers wkh whom they were assodatod, 
and purticularl> to the gallantry and devotion to duty 
of the small bond of scientific workers who had served 
under him and upon whom had devolved the practical 
testing of the eniclency of the many devices which 
VI ere experimented wdth in a “lethal chamber ” before 
their issue to the fighting forces could be justified. 

In speaking of the helpful war-work contributed 
bv the staff of the Sir John Cass Technical In^ftitute, 
Col. I-olenn expressed the view that it was to such 
institutes that the nation looked in its hour of scientific 
need, and had not looked in vain; and that it Is to 
such institutes also that, with an ever-increasing 
appeal, wc shall have to look for victorv in the future 
strife of industrial comoetition, which can be won on1\ 
bv suoorior tet'hnicnl skill. 


VISUAL TESTS FOR MOTOR^DRIVERS, 

^HE Council of British OphthnlmologisU, realising 
A the impoitance of submitting chauffeurs and 
other drivers of motor vehicles to some visu4|> tests, 
appointed a committee to consider the <mestion. Its * 
rej^t IS divided into five parts ; (1) The exibtinR 
conditions under which licences are at present granted ; 
(2) the number of accidents occasioned annually in 
London by mechanically propelled vehicles; (3) the 
various kinds of visual defects in motor-drivers from 
which aixidents may arise; (4) proposed scheme of 
visual testing for licences ; and (5) summart of 
ret'ommcndotions. The subject is complicated b> the 
following facts. There are two Hcensing authorities, 
the county or borough councils and the police authori- 
ties. The requiremrnta vary according to the t^pe of 
vehicle, e,g. private oars, commercial cars, omni- 
buses, taxi-cabs, and tramcars. The total number of 
applicants for licences makes it ipipracticable to 
submit every one to a satisfactoiy si^t test. The 
council’s chief recommendations arc , — 

“ That special sight-test certificates for drivers of ^ 
motor vehicles be instituted, and granted to af^diconts 
whose sight has been, tested by ophthalmic surgrais 
appointed for the purpoMe, thcM certificates to be of 
three grades : Grade A, certihing the holder’s visual 
capacity to drive an\ kind of motor v<ihitle*; Grade B. 
certifying the holder’s visual capacity tojlrlve any kind 
qf motor vehicle other than a *niotor-<M»nlln]S or 
tramcar; and Gihde C, certifying the holder's visual 
capacity to drive ft motor-tramcar. ^ ^ 

•iFor Grade A Ceriificate,^i) Every appfiemt, in 
* addition to manifesting his abijitv to steer awiotofvear 
satisfactoril) In daylijfht, should be requfinML In a 
trial trip at* nighf, to show himself capable of ihivlng 
in dim light and under yan’lng degr^ of inumlna* 
tion. In dtn examinatioti bv atf ophtbalmic4(nifge0n 
he ihoutd show : (a) Visual aculfyspf 6/0 In ooa 
and 6/34 in the pth^ exe without the aid of glaaae*; 
<b) a hi?) ftsid of ^sic?^ eatt 8}e; (c) no jnanljFast 
squint; and (d) no double vlsiofi* ^ . 

Fok ^ade B CerUiUaia,^) Ev^ MSpHcOAtk » 

adiSHoa ta^ai^ifiBatlng^li abtulk tsf, 
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i^ittolkltod^ ki dsyilght, thould be reared, in a 
vM tfte to Slow himself capable of driving 

to ihnI tmder varying degrees of illumination, 

'(a) In 4n aaamination by an ophthalmic surgeon he 
should ^w: (a) Visual acuity of 6/9 in one e>c 
and 6/94 In the other eye, with glasses if necessary; 
(b) a ndi field of vision in each eye ; and (r) no double 
vtnon. 

“l^or Grade C rerfi/icafe,- (1) Every applicant 
should be required in a trial trip to hhow himself 
capable of driving a motor-tram car b\ dav and by 
nl|{ht under varying degrees of illuminntlon (2) In 
an examination b3r on ophthalmic surgeon he should 
reach the same visual standards as for a Grade A 
ceitificata. 

The council has clearh taken great pains to con- 
dder the subject in all 'its manifold bearings. The 
recommendations appear to Ih* adequate and reason- 
able, and there is evidence that the authorities are 
favourably disposed to them. 


INERTNESS OF JNDrSTRTAL 
EXPLOSIVES. 


F rom Westem Australia ue have received an 
interesting report on investigations into the 
development or inertness in industrial explosives of the 
nitro-compound class by Air E A. Mann, (’hief 
• Inspector of Explosives, and his colleague, Mr T N 
KirtOn (Perth, W.A. • Government Printers). These 
investigations were started in 19 rs in consequence of 
repeated compluints from tht^ mines that the explo- 
sives supplied failed to do the work expec ted of them 
That these complaints were not without foundation 
was soon ascertained by obtaining samples of the 
explosive under suspicion and testing their velocities 
^of detonation The method employed was the well- 
Known D*Autriche system, by which the velocitv 
is calculated m relation to the meeting point of 
detonations of “cordeau d^tonnnt” or T.N.T. 
fuse initiated at either end bv detonators em- 


bedded nt a fixed distance from one another in 
the sample under test. The results were startling, 
and in some instances almost incredible had they not 
been confirmed b> excellent photographs. One of the 
most striking cases is perhaps that of a gelignite cart- 
ridge both Cfvds of which were shattered by the detona- 
tors attached to the T.N.T, fuse, while the main 
body of the cartridge remained intact. This is, of 
course, an extreme case, but in several instances the 
velocity of detonation was found to be as low as a 
few hundred m.p.s. as compared with about 2300 
m.p.s. on arrival in the country. Another significant 
feature is that these inert samples have invariably 
Mnereased in density from about 1 60 on ai rival to 
about t<6a. 

Although n certain degree of after-gelatinisation, 
with consequent reduction of sensitiveness to detona- 
tion, Is a recognised phenomenon even in this country, 
It bu itot been sufllrient to have any practical effect 
in our temperate climate; but as a result of this 
report it cannot be denied that, so far ns our Oversea 
Possessions are concerned, the matter is of ccnBi<i^r- 
able Importance, and deserves the consideration 
which we understand our leading manufacturers are 
girin^ to it From concurrent obaervatlons which the 
smers of the report have made in regard to the 
aeration In the viscosity of the nitro-cotton when 
e]t;tracted with amyl acetate, they are disposed to 
attribute the phenomenon to a change In the molecular 
I atmeture of ms Ingredient, and the ftirther invcstlga- 
they pnmiie will be loteresting. 

NO. 3624, VOL. 104] 


FLOW OF WATER THROUGH A PIPE. 

A PAPER entitled *‘The Orifice as a Means of 
Measuring the Flow of Water through a Pipe 
describes experiments made by Messrs Davit and 

{ onlan, of the Engineering Experiment Station of the 
Jni varsity of Illinois (Rullelin 109), to determine the 
practicability of measuring the flow of water in a pipe 
line by means of the pressure drop across a circular 
orifice in a thin plato diaphragm inserted at a pipe 
joint. The experiments, which covered a range of pip© 
diameters ranging from 4 in. to 12 in., show that as 
a temporary measuring device*, or where the loss of 
head prt^uced by the diaphragm is not serious, the 
meihud is capable of useful application. Measuring 
the upstream head at a point 08 of the pipe diameter 
from the diaphragm, and the downstream head at a 
point 04 pipe diameter from the diaphragm, the dis- 
charge is proportional to the sjquare root of the differ- 
ence of these heads. For a given pipe, the discharge 
coefficient varies slightly with the diameter of the 
orifice and with the velocity of flow. So long ns the 
ratio of the diameters is between 2 and 8, the variation 
is, however, small. For measurements in which an 
error of 2 per cent, is not serious, the discharge may 
be taken as given by : — 

Q*fAKv^h cub. ft. per sec 

where .\ is the area of the pipe in sq ft. 

,, h IS the differenci* of riead on the two sides of 
the orifice. 



Tables hhowing the accurate values of K for different 
diameters of pipe and of orifice arc given in the original 
paper The device would appear to be of value for 
field service, as beinf( cap.ible of easy and inexpenrivc 
application, since in a fl.ingrd pipe system the 
diaphragm ma> be incierted at a joint with little or 
no disturbance of the existing piping. 


APPLICATIONS OF AMPLIFYING 
ELECTRIC VALVES. 

M I. BLOC'H ctimmunicates an interesting paper 
• on the industrial applications of the amplifying 
valves used m radio communaation to the 
ttfiqiie of January lo When the vacuum is almost 
perfect thewj valves can be used to increase the ampli- 
tudes of high-frequency oscillations at least a thousand- 
fold, rheir great advantage js that they act as If devoid 
of inertia, and so completely swilve the problem of a 
telephonic relay The\ are ulroadx in use in long- 
distance telephon). For alternating currents of low 
frequency the vacuum in the valves does not need to 
be nearly so high. If argon is used a vacuum of 
3 cm. suffices, and currents as large as five amperes 
can pass through the valve. The valves can be uae- 
fully emploved for charging accumulators from 
alternating-current circuits. Another important ap- 
plication is for measuring very small currents and 
pressures. The currents are magnified a thousand 
times, and then they actuate direct-reading instru- 
ments. Bv their use the messages sent from the 
pow'crful American radio stations at Annapolis and 
New Brunswick can be recorded on a Morse ribbon 
in Paris. They were much used in “earth-telegraphy 
during the war. Two conductors wore fixed In the 
around, about 50 metres apart, and a source of high* 
frequency current and a microphone were connec t ed 
between the condurtora. The receiving dreuR vas 
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Similar but contained an an^iUfying valve and a 
telepbone Meesaaee could caiify be eent in tbia 
way Thia method proved of great value when die 
ornmary lines were cut by the enemy The valves 
also made direction finding and communication 
between neroplanes ea^ wncn used as generators 
they give currents the freauenaes of whira can be 
varied from a tenth to millions per second They 
are of great value therefore for calibrating wave 
meters ft is also possible by their use to mamtain 
the oscillations of mechanical vibrators by suitable 
arrangement! They introduce the equivalent of 
negative friction or negative damping into the circuits 


rHE EVTVRE OF TROPICAL AUSTRAUA 

T he possibilities of settlement in tropical Australia 
are discussed m great detail Mr Gnffith 
Taylor In the Gsogro^hicdi Review for August (vol viii 
No 2) Taking tropical Australia to be bounded bv the 
southern tropic Mr Taylor gives it an area e^ual to 
barely 40 per cent of the total area of Australu and 
about one thirtieth of the total popuHtion Analysing 
carefully the climatic and vegetational factors he con 
eludes that it is mainly a pastoral land except in 
eastern Queensland where tropical crops and wheat 
do well The coastal lands of the Gulf of Carpentana 
are also fit for agriculture Mr Taylor sees little hope 
of trc^ical Australia becoming a prosperous and pro 
ductive land if the White Australia polity is main 
tamed Chinese are chiefiy restnettd to tropi al lands 
with an abundant ra nfali The hot dry climate of 
the greater part of tropical Au^^tralia is b^t suited to 
the natives of India Even if white settlement proved 
to be possible by a slow process of acclimatisation it 
would only be at the cost of many lives and at best 
would take a very long time 6ut assummg that 
political difllcultics will eventuallv be overcome Mr 
Ta>lor tries to estimate the future peculation that 

a ical Australia could support prov ded transpo t 
lities arc introduced One dist ut n the lUcmr 
of Western Australia and the Northern lerntory w th 
an area of about i^c 000 squ re miles is suited for 
anv population The remainder of the rea under 
consideration according to his estimate could mp 
port a total population of about 1400000 with 1 
dens ty varying from 8 per square mile in the e st 
of Queensland to t per square mile or less n the 
more arid parts of Western Austral a and the nland 
regions of the Northern Temtory Mr Taylor s paper 
is a valuable contribution to the study of Australian 
probteAis 


PLANT LICE IN THE TROPICS 

A RECENT publication of the Scientific Institute of 
Buitenxorg contains a welt worked^out monograph 
by P Van der Copt of the aphides of Java The author 
attnbutea the comparative scarcity of plant lice in the 
trofdcs «t compared with temperate regions to the 
attacks of Insect enemies such ms Svrphicue Cocctnei 
lldis and mimng wasps, and also to the occurrence 
of violent rainstorms drouAt and other unfavourable 
dlmatic «Midltlons The tobacco plant and sugar cane 
are the only cultivmed plants aenously injured bv 
aphides in Java In Europe there la always a loci^ 
or ^loftar period of kywtrtd fainperatuiie during wMch 
the fumrnons of plants ara more or IHt in abevance 
This unfavourable period Is generally passed through 
by aphkka in the form Off eggs laid In autumn by 
sexually ^leveloped females lf« however the tempera 
ture is artifloallv kept tm vj/s lexually developed 
females persist tofetber vntli tm eggs and propaga 
tipn takas idaoe to the rqgtilar manner 1 # hr means 

NO 3644, VOL 


■ ^ 11 I in< yf i n J 

of parthendgeaatlc, tomaks la ^ Mdpi 

thews u DO oomndembto lowerihgof tac yam t ai pi tpare 
IS however gaNrally a rainy and a m e ea fort In 
the latter though them fa oftah a fatiura of nafii*' 
meat there il never found a reit*form to the omidi^ 
tion of sexually produced e^ Even to tnountala 
regions where in the dry season the tamperatdre may 
fall to freezing point the author has never found 
sexually develc^iM aphides PropMadon of ^ese 
insects m the tioptes says Van der (Soot, takes 
Invariably by means of parthenogenesis He has never 
obasrved in Java a regular migration of aphldeat 
whether sudi a phenomenon ever occurs be la unaljie 
to conjecture The production of winged forma does 
not always depend on the drying up orjplant food for 
some species acquire wings In me middle and Others 
at the end of the dry season 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE 


Bikmingham — The board of management of the 
Brewing School has given the sum of 20 oooi for the 
endowment of a chmr of brewing to be known as 
the Vdrian Brown chair in memc^ of the late Prof 
Adrian Brown F R S the first professor of brewing 
n the University 

A sum of more than 2000I has been subscribed for 
the endowment of a lectureship in soaal philosoplw 
as a permanent memonat in honour of Prof J H 
Muir head 


I (\i>RPOOL — I)ie council of the University has 
app nt d Mr G E Scholes to the recently estab 
li<tncd chiir of engineering thermodynamics of heat 
enf^tnes Mr Scholes studied m the -engineering 
department of Owens College Manchester and has 
held important teaching posts in engineering subjecU 
at Manchester and I iverpool Universities and to the 
Army engineering schools During his career In the 
Army which he joined in 1915 Mr Scholes did valu 
able work as a cantain instructor in petrol and other 
engines at one of the R E schools Also as experi 
mental ofF cer he successfully devised imoortant tech 
niral improvements relating to aircraft defence The 
rh ef of these was a device in connection with sound 
lorators which Mr Scholes designed and constructed 
This invention was adooted and standardised the 
inventor being awarded a grttt from the Inventions 
Award Committee " 


Manciibstrr —Mr Frank Watts who haf been 
aopointed assistant to the director of the Department 
of Industrial Adm nistration at the College of Tech 
nologv will devote especial attention to a study of 
vocational selection and training and asrist in 
working out a set of teste of industrial faBgue 


Thb Regional Assonation the oresidefit Of which 
It Prof Patrick Geddes will hdkl a conference on 
regional survey during the Faster vacation (AdHI 
at the Outlook Tower Fdinhirivh Residence 1» 
being arranged in Itofvervitv Hall so the ad*^ 
vantages of communal life may be enlpVed dunng ihv 
weric 

Thr Seale-Hayne Agricultural College at Ibwton 
Abbot in Devon commenced last month its firsc fsriieA 
t>f msgular courses m agriculture with a venrsuEsItoS 
torv comp^anent of students The courses gtvon eoid 
prise a fhtee*year diotoma in agriculture • twofsar 
cerfifirats tti agriculture and borHcuiture, and Aort 
eoutm^ upon yariotn sublects of wriguttuealriflsd^ 
ance suell as pputtry keeotod daitlpng etc 
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Wlm plftoe after Better. The appc^ntment will be 
for im ye$TWt and the value of the fellowship is 
approximatdy soof. per annum. The person elected 
tnU be eipeKted to pursue his investigations at the 
Unlv^9 of Sheffield, If possiUe. A copy of the 
reguktiens governing the fellowship is obtainable 
from the Rtwal Society, the secretarlea of which will 
receive applications m the feliowsMp itself up to 
April ao. 

A oouaSB of five public lectures is to be given at 
< o^ciock on successive Wednesdays, beginning on 
February sj, at the Imperial College of Science and 
Technology, Soum Kensington, by Sir Richard Glaze- 
brook, the University of London Zaharoff professor 
of aviation. The subjects will be .—'‘Aeronautical 
Research,*' v Stability and its Investigation,'* “Instru- 
ments and Methods of Full Scale Research," “ Strength 
of Construction,*' and "The Airscrew Its Deshm 
and Efficiency." Application for tickets of admis- 
sion should bo made to the Registrar of the college 

SOCIETIES AND ACADEMIES. 

London 

Reyal Seclsty, January ap— Sir J. j Thomson, 
president, in the (hair. — Prof. W. Ba t s s ea and Caroline 
PsIliW : The genetics of " rogues ’* among culinary 
peas (Pufim sativum). In a previous Lommunication 
(Proc. R.S., lxaxi3(., 1915) the authors showed that 
certain intermediatoh between types and rc^es m 
peas had a peculiar genetic Mhaviour. Familiea 
raised by self-fertilisation from them consist of a small 
minority of type-hke plants and a majority of 
rogues Preliminary experiment showed that the 
t tyi^llke plants come from seeds contained in the 
lower pods. Investigations of the past four years, 
consisting chiefly of reciprocal crosses made from suc- 
cessive nowers, have conrfinried this conclusion, .ind 
proved further that the ratio of tvpe-Uke to rogue- 
like gameter is Afferent on the female and male sides 
On uie female side the ratio is about equal for the 
first ten flowers, after which the proportion of 
roguM increases On the male side, taking the 
type-like gametes as unity, the proportion of rogue, 
like for the first six flowers m succession is as 
follows:— 46, 49, 7, 10, 133, and 395 From self- 
fertilisations the proportion found for the first six 
flowers Is 15, ii, 13, 11;, 54, and more than 100 
Them is thus a gradational change in successive 
flowers. This grad^l elision of the tvpc-characteis 
must be brought about bv a process similar to that 
which operates more rapidly In the cas»e of F, plants 
bred between type and rogue. These, though con- 
taining the tvpe, breed rogues onlv, the type being 
exclutM In the have of the plant— L T Hogbea 
Studies of synapsis. I. ; Oogenesis in the H\meno- 
ptera. The more esrljent conclusions arrived at are 
as followt;— (x) Sex determination in 9 agamicalh 
produced : In Cynios and Rhodites (agamic forms) 
there U reduction of the tfiromosomes in the voung 
oMyte, The foroatic number of chromosomes !n 
Rhodites is xS, as betfeved by Henking The chromo- 
of ^ the vouno' oocyte counted bv Schleio are 
Henking's belief in the doubling 
in segmentation Is confirmed. Both 
boffias are prcribablv formed ns the resuH of 
di^sto. (a) The maturation prophases: 
w pachvteric stage with the btciolotd 
It* fpnows synapsis in alt cases to 
, At tMs sum nurse^tls are dif. 
Cyntef tUi|D«fo4« and Orthooehna 
in t e a pp ear s aftfr a “diffuse" stage, 
SMilr end to tad, as described bv 
There are thus two dhromo- 

vot. X04] 



some conjugations in the parasitic Hymenopteru, as 
described In Lepidoslrcn by Agar, but not hitherto 
confirmed in other animals by other work. An abor- 
tive spindle followed by an atypical formation of polar 
bodies appears to be general in the Hymenof^cra. 
(3) Secondary nuclei and the oosoma . Secondarv 
nuclei wore observed in the oogenesis of Svner^s, 
Formica, and Last us. Thev appear to arise from 
chromidia ejected from the germinal vesicle at the 
lime when the latter undergoes diminished staining 
copacitv. The “oosoma" arises in Synergus as a 
cloud of c\t(mla8mic granules It is not nuclear in 
origin — H. OBildw : A periodic structure in man\ 
insect scales, and the cause of their iridescent colours 
The cause of iridescence In insects, etc , still remains 
unexplained The minute structure of manv iridescent 
bodies was investigated, because the most eminent 
physical authorities differed fundamentallv as to the 
cause of their colour The gieat variety of structures 
described and illustrated shows that each object must 
lie iudgod on its own merits, because no genernl theory 
will explain all cases The principal tvoe of rolour- 
orodueJng structure found in butterflies has not 
hitherto been described It consists of transparent 
plates of chitin separated h\ films of air These plates 
are at right onglos to the scnle-surface nod onlv 
a few half- wave-lengths in thickness Their height 
shape and colour together control the colour- tone and 
situration Some butterflies have nlates of chitin ap- 
parently parallel to the plane of the wing, others, 
arain, show structures the colour of which cannot be 
explained Reasons are given showing that the mono- 
chromatic transmission and reflection colours in 
beetles' scales are probabU not entirelv due to 
“gratings," as was proposed b\ Michelson The chief 
objcctionb to metallic refleiiion in the case of scales 
are not met with in the wings of scaleless beetles 
Here the colour-producing layer is so near the surface 
that It would be difficult foi anv other adequate struc- 
ture to exist In certain broths the colour is pro- 
duced by a thick laver of doubU refractive rods, such 
that sections tangential to thi suiface still retain their 
colour The wing chilm of goldm “tortoise beetles" 
appears mitallic at all depths when moistened, but 
loses colour when div In othii insects and some 
ticks the colour returns on wetting app.ircNitlv because 
there is a thin film which bv adsorbing water become# 
transparent, and can nuse interfeionce Iridescence 
in dragon-flies, the eves of flies plants, and certain 
hairs, such ns the golden mole, is also discussed 
Mtasraleglcal Ssckty, January xo— Dr A E H. 
Tutton, past president, , in the chair.— *Dr. E, S. 
SImptaa Gearlcsutite al Oingin, Western Australia, 
This mineral, which occurs in Cretaceous greensand, 
Is considered to have n composiuon corresponding to 
the formuLi CaF, AIF(OH), H, 0 , and to have 
originated from the interaction in zUu of fiuora^tlte, 
gibbsite, and carbonated w ater - C E B«f ri ; Fibro- 
rerritc from Cyprus Analysis of material from 
Skouriotissa, Cyprus, gave the following result . 
FcjO,, 3136; SO,, 3095: H ,0 (by difference), 37 o*; 
insoluble, 068.— Dr G T. Prtsr: The classification 
of meteorites. For purposes of the classification of 
meteorites, the significance is pointed emt of the 
chemical compositron of the nickel-iron and the 
magnesium silicates. In the case of meteoric irons, 
the structural features, as revealed by etching, ate 
showh to be closely related to the cemtent of nkket. 
In lAeteoric stones the prc^iortlon of magnesia to 
ferrous oxide in the magnerium siUcatas vaitea 
directly with the proportion of iron to nMtal In 
nIdeeUron. On these principles the fOur dams of 
meteorites, vbc Irons. ston:^lront^ chanArltMi and 
adkmdrites, can be divk&ed into merrsliAad groupa. 
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The three greupe of chondrites are distinguished 
eastathe chondrites bronzite chondrites, and hvpers 
theflMhondrHes, according to the chemical compost 
tion of the pyroxc ne 1 he achondrites sre divided into 
comsf onding groups of enstatite achondntcs bronnte 
{ BUtfiti) achondrites and h)persthcne achondrites 
while a fourth group is added richer in lime (and 
mostl) also in alumina) than the chondrites To avoid 
confusion owing to Dnzina s misuse of the term 
chladnitc the enstatite ache ndntes comprising \ubrcs 
Bustee and Bishops lUe ore ciUed aubrites while for 
the hyperstlu.nc achondrites (Sh dka eti ) a rever 
Sion It mide to Tschermak s origin il name of dio 
gentle —A h Halllaioad Torbemitc In contmua 
tion Of* he authci s nrtvtous work i scries of weigh 
mgs */as made on Gunnistike material hold ovt.r 
vano concentr itions of sulphuric acid Dchidra 
tion did not occur at the i rcssurc nquircd ind onl\ 
took place slowh o\cr strong aid in a period of many 
months It is dear that this mimril cannot lie idrn 
tiral with (rdinuv torbernite The lefractice indev 
agrees with that foind for an ibnormal torbernite b\ 
N I Bowen Normil torbemitc has the densitv 322 
and mean index 1 while for artificial nieta 
torbernite nd foi th Gunntslakc mineral tht densit\ 
IS af8 ard th< ind x 1624 \n ipprosimatc reading 
VI Id d Ur ( unnisl Ic mstals a 2 28 1 Th< 
bisal phn s cf the two forms ire of the same dimen 
Sion and the vdumo due tf the aldition if 

sH O IS born \\ n increase in the \(rti/,fl 1 axis 
Th dinsitA of th w t(r of nastdlsatinn is 1 2 i 
%alu< ommon in hN ir ted salts whie the refractive 
pow I IS equal t that foi liauid w ilir 

CaIII niDQB 

PUhMnpUcil Society Januirv 26 ^11 Joseoh Ltnaor 

Gravitation and light —1 I afldtm Note on Mr 
Hardv s extension of a thccrc n of Mr Pd\a I J 
Rogofi A Giussnn senes of siv el ments 

Manciifstbr 

LItorary and PUIocopUcal Society Januurv 2< —Sir 
Henry A Miers president mthechur Prof W M 
t^Mor Geographt and hisior\ in the Mediterranean 
The author described the relation of th< Mediterrme n 
tc the senes of greil Dhinh hmg to Us north md 
south and to the mountain systems known as the 
roof of the world The influeni of th sea and 
lind routes on the trade and f^rowth of neighbouring 
countries was discussed The great importance of 
Aleppo as the raihv v junction of the futun fer 
london Berlin Calcutti (Giro ind Cine i own was 
Minted out Rail power mav one dav resurc the 
Levant to it* ancient potntion as the centre of tom 
municatiOfTs of the Old World 

tlHrary aM PfeUMtiHUcal S«My (( hemical Section) 
lanuarv so— Mr R H Clayton in thi clmr-^Dr 
R S WWeirf Recent work on colloids \ definite 
amount of energ> ii assoc lattd wrth definite colloid tl 
areas Adsorfitron was defined and sols described 
Surface tension and somt terhntcal aophcations were 
discussed bv the au^or 


Paris 

AcodMOt #1 January Henri 

Deslandrw m the chair -^A Lacmi The system Uic 
classifieatibn of grained rocks containing piagioclase 
and felspars Mama, C DalNIm R RaMi and 
} Psagm The ptabHlsaticm of acrolein Presetva 
ttve action of phencaic bodkw Phenols all possess the 
jwperty ^ stablUsiAg pars agfCtfeJn. and certatn poIv« 
phshitiB fgYfocatechol, hvdrc^ftone^ a«f pvrogattot) 
«re a^^pecuiHy aettver^A 4s Oraaml The direct are- 
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Spectra of metals of low jiieldng point The tnetais 1^ 
examined were leadi sine cadnuumf ttn, ait^cnoay, 
bismuth aluminium and ma^esium fn senne cases 
tepectrogriiphs were obtained showing three i^tectra 
of the same metal (sparic direct arc, and cathem 
ire) on the same pbte, and reprodhctiofts ^ these 
for leid and tin are given — P Hamsft The OaU 
culations of (3 H D irwin on the stability of the 
p>nform figure G H Darwin and I lapounov came 
to opooMt conclusions on the stability xrf the pyn« 
form hi^urt of equilibrium of a fluid m rotation The 
OKthod used b\ Darwin due to Poincard ts exact 
but the develomicnt of the sciies was not tamed to 
a sufficient number of terms and the results are 
incxut or it leist doubtful \ V<rea*st The 
formation f m isolated star in an indefinite homo« 
gtneous nebula J Aodradc ihc exoerimc ntal con 
troi of double damoed pendular vibrations G A 
Hsaialech iht cmissun of positne luminous par 
tcltb bv the alkiti metals at high temperatures 
\ 4 e drsBumt Observation on the preceding com 
munication J B StaSsrsas Iht cat ih tit hvdro 

j^cnatirn of lactose \ repetition of the experiments 
of Tpatiew on the reduction cf lactose in water alcohol 
solution b\ hvdrogen at high pre*&ures (74 atmo 
spheres) 1 1 1 ( m presence of- nickel end nickel 

( XI I I h nn V I rt duct of the re iction is dulcite 
111 11 r IS a s ondarv reicttcn depending on the 
utiv tv of Ih nicktl catalyst A new buj^ar lactosite 
H^O IS formtd ind corresponds to the 
meliblotit obtained is i s\ruo bv Scheiblcr and 
Mittelmcur On invcrbion lactosiic gives sorbiti and 
f^ilactusc h 4 s toify \ commercial method for 
th« synth tic proiluctlon <f akohol or ether starting 
with coilf^as The \cIocitv of absoiption of cthvlene 
from coal l is bv sulphuric acid is increased bv the 
addition of catalyst and the same acid cm be used 
in succession for the removal if ethvkne other un 
situratid hvclrocarbonb moisture and fin illv for 
the prepantion of ammonium sulphate — N J 

L 4 be 4 sV Fhe Carboniferous in the Cautisus chain 
-^h Pk^asaard Ihc fossil flira of the coal basins 
of Quimp r and K< rj,ojL,ne ( h Oafcslx Some con 
sidcralions on the surfaceb of c^ai density at the 
interior of the earth F Llesat The ascoonoiy form 
of riasfcroiporittm futtgofu^t --G Maagusr Tht 
evolution of tho chondnocm. and plants yt the 
hue ie8e~*P Ragate Hovenng flight produced by 
a horitontal wind of invariable direction and veto 
(itv MM CMuteatla md Saala A new method of 
graphical recording in phvsiology using a microphone 
and electromagnetic stvle A direct!} recording 
sphvgmograph — Mile M fiaatfclsr Ihe trypono ^ 
some of the trout The first trypanobome lyas di» 
covered bv Valentin in 184J in the blood of a trmit 
but no further work on this particular parasite appears 
to have been done since that date Additional cd>* 
servations on this organism show that it should aiot 
be included in the genus Trypanosoma properly so^ 
called but in the genus TrypanoolasmB created by 
Laveran and Mesnil In 1901 — T XaUMan Bapen 
TT^tal therapy on germ-camerfc—F 4 Bsratti % Thf 
process of defence against the mtestmal badlu ana 
the SBtinlogv of diseases of intestinal ovigin**-*R 
Cfanmt ^nd \ Rasbats The bacterial ftera vf 
sewage effluents n^ified by the method kflowir as 
bouss activSe* The redu^on bv bacteria by lUs 
proem IS considerable end the aiiacies remaialng 
the effluent are all aeecMCi and insMe ^ tEmWfl 
pathogenic form Thb and 

conservation of vaccifiM|; puifo RMv td smb 
cnhcisma by P Achahne aad PhjlMtiU 
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Pj Ji H Ro >mI uAd «t the Cdtoe de l*rafice — L 
jHiMMl and B DcaMMsr Trit dittributton and 
of copiper In the tit&uea of green planu 
Twenl^-aeven speciea of plants were examined and 
opptw was found In all parts of the plants* this metal 
teeing to Accuniulate at t>ointH iivherc the percentage 
waw IS at a maximum Ibe increase of copper 
IS not the consequence of i ph) sico-chemiral pheno 
tnenon^ is is the case ^ith sibca and calcium car 
bonate, but follows t process analogous icith that 
governing the nutrition of the plant \ BtoaM \ 
method Tor the measuromont of atmospheric trans 
paiwo - I BsMty Fermat s numbers -M Paa 
itartsr 1 he ibsolute retardations in Kerr s phono 
menon — P Braesee The expansion of coppii 
antimom allms Jhert is i shiro maximum in thi 
increase of length for the illov contiining 6 per 
cent of inpmon> i composition corn spending viith 
the. compound CuSb no induation of the cxistcm 
of an\ other dehnitc (umoound is givin b\ the cxp'in 
blon iur\es N H Dliar ind O Urbilo Thi 
polarisation c m f ind the constitution of complex 
cobaltie epmpounds — 1 Weortiel Ihc cxutrmc of 

nitrous nnhvdndc in the gxscous state ITie con 

ti action produced on mixing knoi\n quintlli s of NO 
and O, wns measured* keeping the \0 in ixnss 
Tixo experiments gave i contraction cc rrespondini^ 
vktth the orcscnce of about pit cent of N,0 in 
the gas mixture This is suflicu nt li explain the 
I'Oo^n production of nitrite vchen the g is is absorbed 
h\ alk dine solutions \ KItaig D Florsatbi md 

E Jacob The preparition of cblotmited mcth\l cai 
bonates — h Cuac Determination of llu oncntition 
of the rows md nticular planes of i crsstil P ds 
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THURSDAY, FEBRUARY 19, 1920. 

THE ORGANISATION OF SCIENTIFIC 
WORK IN INDIA. 

r E reorganisation fnd tSevelopment of scien- 
tific work in India ane now under considera- 
tioi^ and important and far-reacfaiog decisions on 
theae questions will shortly be made by the Secre- 
tary of State. It has already been decided, both 
by die Ckyvemment of India and by the Secretary 
of State, that large sums of money must be 
found *at the earliest possible moment for the 
purpose of fosterini^ the development of the Indian 
Empire by means of scientific researdi. The prin- 
diplc of State aid on a generous scale has been 
accepted, but the important question of th€ best 
method of utiltsif^ this form of assistance in 
the future development of India remains to be 
settled. These matters were referred to hy the 
Viceroy on January 30 last in his speech opehing 
the present session of the Imperial Legislative 
Council at Delhi, It is evident from the report 
df Lord Chelmsford’s remarks which appeared 
in die TtnUs of February 6 that the Government 
of India is now considering large schemes of 
expansion in regard to the scientific activities of 
the State. 

Two policies at present hold the field : 
(a) Centralisation under a proposed Imperial De- 
partment of Industries of the Government of India 
in which chemists, botanists, zoologists, and so 
on will be formed into ifistmct, water-tight, 
graded servic'es, each under the control of a 
departmental head; and (b) decentralisation under 
which the scientific workers at the various uni- 
versities and research institutes will be given as 
free a hand as possible. 

The policy of centralisation and the creation of 
graded scientific services have been strongly advo- 
cated by the Indian Industrial Commission, which 
was presided over by Sir Thomas Holland, for- 
merly Director df the Geological Survey of India. 
It is favoured by a number of administrators in 
^India who cohaider that some measure of official 
joontrol is necessary for all scientific investigators, 
)uid it lias also received the support of several 
pt the, sd^ific witnesses tixasoinid by the Com- 
^ttiastem. The arguments advanced by Sir Thomas 
HMUutd end his supporters in favour pf centralised 
services ore set out m detail in chap. ia. 
^ the Rejpert 6f the IndiS^ Industrial Comniis- 
's^^ObMsIied last year ^ttooery Office; 
^ j;t)^ The nature of these arguments 
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wiU be evident from a study of the pftn* 
ciples and the rules which they suggest should 
be adc^ted for tbe formation and control 0^ ibe 
new Chemical Service. It is proposed to proceed 
with the creation of this service as soon as tbe 
committee now dealing with this matter in India 
has submitted its report. 

The Industrial Commission considers that for 
administrative purposes the chemists now em- 
ployed by the State in India, and at present dis- 
tributed among the cadres of various servkct, 
should be brought together Into one service to 
be called the Indian Chemical Service, and should 
be under the control, so far as their scientific work 
is concerned, of a senior officer styled Chief 
Chemist to the Government of India. The remain- 
ing members of the service would be divided into 
three groups — agricultural, mineral, and organic 
chemists — each group being under the supervision 
of a Deputy Chief Chemist located at a suftaUe 
centre The junior members of the groups would 
be lent to Local Governments and to various 
Government Departments for periods normally 
Hmiteii to five >ears; they would carry out the 
routine duties required, in some cases including 
teaching, and undertake certain formi 0fjre8^Ar(h 
with the approval of the head of the service. All 
the members of the Chemical Service wMld'lcAriy 
on their duties on the following lines : (!) When- 
ever it is possible to lay down for any <^icer a 
programme of research work, such programme 
would not be sanctioned without the consent of 
the head of the service; (11) the head of the 
Chemteat Service would have power to inspeqt the 
scientific work of any of his transferred officers 
and to report thereon to the local authority; 
(iii) the results of scientific investigations woidd 
be reviewed by the head of the service, and would 
not be published without his consent. Ordinarily, 
such results would be given their firft formal 
put^ication in the official journal of the service. 

lliese details will enable men of science in 
Great Britain to understand how it is proposed 
that most of the future scientific work in India 
should be conducted. As gOon as the organisa- 
tion of chemists is completed, the Industrial Com- 
mission suggests that the botanists, zoologists, 
and entomologists working in India should be 
formed into simUar centralised services. ^ 

The present system under which resesii^ is 
coMuct^ in India may be de^rlbed &• 

ooe^of djeceotralisatkm, the ;woHc beipg.^lrried 
oqt at the vanous university ooUigp$ ^ gt a 
nuiirt>er of Indepeitdeot researdi lender 
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die control of the Government of India, the Local 
Governments, the Indian States, and trusts, of 
which latter the Indian Institute of Science at 
Bangalore is the chief example. A large number 
of the most successful investigators working in 
the universities and at the various research in- 
stitutes do not favour centralisation in separate 
scientific services, but consider that the present 
system should be developed and extended, and 
that in applied science the bond of union of the 
workers engaged should be the general subject 
investigated, such as agriculture or forestry, 
rather than the particular science involved. At 
present the investigators dealing with a many- 
sided subject like agriculture are collected at agri- 
cultural research institutes, and now belong to the 
agricultural department. A similar method of 
organisation obtains in forestry and at the centres 
of medical research like Calcutta and Bombay. 

The present system has proved successful in 
practice, and the value of the work done in India 
in pure science, in tropical diseases, in agriculture, 
and in forestry has been widely recognised. 
Decentralisation, therefore, has been justified by 
success, and a very strong case will have to be 
made nut before the workers at the existing in- 
stitutes are re-grouped in centralised services 
under thn control, as regards their scientific work, 
of the proposed Department of Industries of the 
Government of India. 

Increased financial assistance on the part of the 
State would enable the present universities and 
research institutes to be developed and more 
workers secured. With such facilities, there 
should be the greatest possible freedom for the 
investigators carrying on original work. The 
general conditions under which the researches are 
conducted should be made as attractive us pos- 
sible, and the policy to be adopted should be one 
which woidd secure the very test men available, 
and the provision of adequate means for their 
work. For original scientific investigators little 
or no official control is needed, and they should 
not be combtantly called upon to furnish interim 
reports and prdgrhmnkes of work to an official 
chief, or to obtain his formal sanction before 
undertaking an investigation or publi^ing the 
results bf their ^rk. Such formalities waste 
valuable tibie, leda to constant friotlon, and are 
altogether foreign to the spirit which should rtign 
in all oehtrm of creative sdentific research. 

Bfiefiy vlatedl MM to bo dOfidOd 18 (MW* 
between tbe ad^roMtM of a ijretetti of i4gkl oea* 
'wbo ootUidt^ that in rcceturdh 
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work tbe men is everytbiog, and that tliere can 
be no progieas without freedom. Obvioii^i ibo 
conflict of opinion ia a fundamental one, and 
much will depend on the wisdom and qmipatUea 
of the Secretary of Stat^ with whom the final 
word fies, in Adding which policy is to prevdl. 

MODERN PHYSIOLOGY. 

An Introduction to General Physiology: WiRt 
Practical Exercises. By Prof, W. M. Bayliss. 
Pp. XV + ^38. (London : Longmans, Green, and 
Co., 1919.) Price 7J. 6d. net. 

task of physiologists is to refer, as far 
1 as they can, alt {^lenomena of life to the 
laws of physics and chemistry." With this defini- 
tion Prof. Bayliss presents the student with those 
fundamental principles of these sciences which 
are of pnmary importance in the study of physio- 
logy. It is quite remarkable how the author can 
compress these principles into a small compass, 
and at the same time give such a clear picture, 
not only of these parts of physics and chemistry, 
but also of their apfdications in physiology. It 
IS essentially an introduction to the author’s 
"Principles of General Physiology," and reference 
is constantly made to this larger book. The 
student would often welcome, at these places, *1 
rather longer description, for he will probably not 
possess the larger brok at this period of his science 
course 

The book is so full of interest that if it uere a 
little longer the beginner would not be over- 
whelmed, but would gather all the more fruit. The 
first chapter, entitled " Life and Energy," contains 
those parts of physics concerned in bital ph^no- 
inena, written in illustration of certain phenomena 
easily observed with an amoeba. Browmian move- 
ment IS the visualisation of the moving molecules 
in a liquid. Protoplasm is a liquid containing 
matter both in solution and in suspension, and 
IS surrounded by a cell membrane. Surface pro- 
perties are those mainly concerned, but no grasp 
of their complexity is possible without a^ know- 
ledge of energy and its laws. A considerable 
section is devoted to this subject. The change of 
energy at tbe surface of the cell is the cause of 
extrusion of the pseqdopodium. The entry mto 
and exit of matter from the cdl is cennectetk^ith 
osmosis and the permeability of membranes. Ttiis 
is most lucidly ex^ined. Electrolytic dlMxia* 
tion and the adloidal state are ksduded insUie 
chapter. ^ 

"Food- 4 >igestkio ande^eilkifatlon*' are dc|lt 
with in the secood cbi^ktet. A sl)ot«»cM ts 
through orgfuftio chemistry mo to ,0 poa- 
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ception of sugar and afflino«acids ; it suffices at 
this stage if the student can differentiate the two 
oksses of oompounds, for the subject-matter is 
rather the origin and metabolism of carbon and 
nitrogen in Nature, and the supply of energy in 
the form of food. Food undergoes changes in the 
body as the result of enzyme action; the section 
on the nature of enzyme action is scarcely long 
enough, and reference must here be made to the 
‘'Principles.” Respiration and oxidation are, in 
contrast, fully discussed. These two chapters are 
the chief ones in the book. 

“Work — The Muscles and Stimulation — The 
Senses ” are the subject-matter of chaps, m. 
and iv. In the latter chapter there is a diagram- 
matic representation of the mechanism of the 
organ of Corti. Prof. Bayltss lays special stress 
upon a student getting a clear idea, even if it 
be erroneous, for it can be easily changed later, 
and it is far better than conflicting views which 
leave no impression. Chap. v. is a difficult 
one on “Adjustment — The Nervous System,” 
and requires close attention to the text. 

Chap. vi. is on “The Transport of Materials — 
The Vascular System.” Here, again, we get an 
iliummating and fascinating description, while 
chap, vii., on “Growth and Reproduction,” shows 
how the author himself has thought out his 
subject for explanation to the student. 

Each chapter has a corresponding section on 
laboratory work, in which there is frequently 
some further explanation. The practical exercises 
illustrate the text, and are of varying difficulty. 
Many have been specially devised, while others are 
adaptations of existing experiments in physical 
chemistry or physidogy. The value of experi- 
ments is very great, for science becomes a 
reality only in these circumstances. The average 
student may not appreciate the book, as it is not 
on “examination” manual. The time must soon 
come when the present system of practical exam- 
inations will be abandoned. Teachers should 
certify that their students have done a well- 
arranged course, and can do the experiments if 
given fbe proper opportunities. 

Students of chemistry and physics will also 
find the book helpful in their work ; many obscure 
poipta in their abstract information will be made 
cteic, by the descriptions here given. We agree 
with Pirof. Beyliss that all beginners should have 
A oourae of general phyaiolt^, and we would 
fain see a return to the old system in which every 
'scjieace stmleat worl^ '/through a course in 
chiMstry, and l^logy. The modern 
eiwlipf has 'too restricted in putlook on one side 
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MmdelUm. By Reginald Crundall Punnett. 
Fifth edition. Pp. xv + 319+vii plates. (Lon- 
don: Macmillan and Co., Ltd., 1919.) Price 
yx. 6d. net. 

I N reviewing a new edition of a book so well 
known as Prof. Punnett 's ** Mendelism/’ it is 
unnecessary to notice more than the changes that 
have been made as compared with previous 
editions. The third edition (1911) was, in fact, 
a new book, and the fourth (1912) was substan- 
tially similar, with a certain amount of revision. 
Seven years have now passed, and although the 
war seriously interfered with genetic research 
in Europe, great progress in certain directions 
has been made in America, and it is to incorporate 
this new work that the chief changes in the present 
edition have been made. The first eight chapters 
are substantially unchanged, and comparatively 
little alteration has been made in the chapters on 
the economic aspect of genetics, on variation and 
evolution, and on man. To the chapter on inter- 
mediates there has been added an account of 
Nilsson-Ehle*s theory of multiple factors at illus- 
trated by his work on colour factors in wheat, 
by Davenport’s work on mulattoes, and by Prof. 
Punnett’s own work on the size-inheritance of 
fowls. Some special cases, such as that of 
douUeness in stocks, that were mentioned under 
various headings in previous editions arc col- 
lected together into a special chapter on “ Certain 
Complications.” We note with regret that the 
hypothesis of “multiple allelomorphs,” as illus- 
trated by Nabours’ experiments on grasshoppers 
and by certain characters in Drosophila — a hypo- 
thesis regarded by many as a preferable alterna- 
tive to the presence-and-absence theory — is no- 
where fully discussed. 

The remaining changes and additions are almost 
entirely concerned directly or indirectly with the 
work of Prof. T. H. Morgan and his school on 
Drosophila — with the relations, that is to say, 
between Mendelian characters and sex, and with 
the theory that both Mendelian characters And 
sex are transmitted by chromosomes. Of the 
two chapters on sex, the first has been rearranged 
with some additions, but the revision has resulted 
(p. 9a) in a reference to Abraxas as a case already 
described, while in fact it is not mentioned until 
p» 96. Incidentally, in this connection, it is an 
error to say that var. lacticolor has been rec<Mrded 
only in the south of Great Britain; the s^k 
from which all or nearly all them ^idsting 
were derived came from Lancaahfte. we 
also, that in this chapter the luithdf'tigi r^t^bhd 
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the nototkm JF/ for fctnek end // for male in 
birds and moths when the symbols Mm for female 
and MM for male are so much simpler of applica 
tion 

The second of the two chapters on sex and that 
on the chromosome theory of heredity arc almost 
entirely new and give a compact and useful sum 
mary of the outstanding facts derived from Droso 
phda and the hypotheses founded upon them 
Since nearly all this work has been done m 
America where students of genetics use the word 
sex limited in a sense quite different from that 
In which It IS employed in Fngland a few words 
on the use of the words sex limited and sex 
linked on the two sides of the Atlantic might 
have been a help to readers unfamtlur with the 
subject 

Although we have noted a few points in which 
we think the book might have been improved 
we do so only because any blemishes however 
small are regrettable in a book of such genera! 
excellence ^\e still regard it as we did in its 
earlier editions as one the best mtrodttctory 
treatises on the modern study of genetics 

I Dove ASTER 

iERONAl TICS IN ITALY 
(i) Meie^rotogta Aeronauitca By Prof Giuseppe 
Crestani Pp XV+31S (Milano Ulrico 
Hoepli 1919 ) Price 8 ^o lire 
(a) pinofiano Intemaetortale dt Aeronavtgasnons e 
CostrwB$<mi A$fonauttche Italiano Francese 
Ingiese T^desco By Mario Mele Dander Pp 
VII + 227 (Milano Ulrico Hoepli 1919) Price 
6 50 lire 

(3) L Atnasione Aeropiani Idrovolantt Fltche By 
C Garuifa Seconda edmone Pp xxiii + 955 
(Milano Ulnco Hoepli 1919 ) Price o 1 re 
(l) ^T’HE mtroduction and development of aerial 
1 navigation have brought into existence 
new applications of nearly every branch of expert 
mental study but perhaps none have been brought 
into greater prominence than meteorology The 
aafety and success of the pilot involve the most 
careful study and observation of every element 
since barbmetric pressure temperature wind velo 
city and cloud formation all affect the navigation 
nf thdjpachifie Hence Pnof Creatani a book will 
meet demand on the part of tbbse who are 
training as pilots There Is however, no essen 
tial difference between aeronautical and ordinary 
excqit that more ta required of the 
/df^r Tht hfet part deals with mstrumeats 
^ of obse^^Ataon It desenbea the 

apparatus need m an oheervatory and ja 
wm;^ Umited to Bic apecud equipments ^ 
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quired for aircraft Part u tf^ta of the pqncipaf 
aerial phenomena^ including atmosidienc el^ncity 
In part 111 the author deals with weather charts, 
pressure areas and the circulation of the atmo 
sphere while part iv is concerned #ith weather 
prediction As an introduction to ordinary 
meteorology treated popularly the book serves ito 
purpose quite wdl Still as we have said above, 
something more is required by the pilot We 
should like to se more about the means of making 
observations with the limited equipment that can 
be earned on aircraft the modifications m weather 
prediction dependent on change of position and 
altitude dunng a flight measurements and studies 
of solar radiation considered with reference to air 
ships md so forth There is certainly room for 
additional treatment in regard to meteorological 
observations which are peculiar to aeronautical 
work Meanwhile thf pilot must gam this know 
ledge by experience and his one duty is to le irn to 
observe ind interpret phenomena instinctnel} 

(3) I leut Dander s pocket book provides for 
pilots and aeronautical engmeers a dictionary 
similar in scope and plan to that supplied for gun 
ntr) by the Inlingfual Artillery Dictionary re 
vewed m Natirf of November 27 last It pos 
sesses however sever d features which were 
not contained in the subject of the previous 
review Thus German is included as well as 
1 n^lish I'rcnch ind Italian and what s 
also extremely useful anyone who is in doubt 
as to where to find a particular word will 
see at the end an index in which words 
in ill four languages mixed are arranged in i 
single stnctly alphabetical sequence This index 
IS in rather small print but as it is scarcely likely 
t> be required up in the air this does not much 
m tter It rendets the dutionary equally useful 
for persons of any of the nationalities which it 
covers but English readers would prefer that the 
genders should have been indicated in Italian and 
1 rench as well as in German Airships as well as 
planes are considered and materials of construe* 
tion including the names of umber trees^ are full} 
dealt with though the mathematical as distinct 
from the technical side is practically unrepre 
Rented There are a few examples of weird 
English in the work fuch m three plane ^hdi 
coptery cok pit vestment ^ (for cCAtume) 
not to omit tife American * airplane ^ On 
pp. 48^ the author evidently overlo^s the poeat 
bility of Wanting to paint anythidg red or bkclt or 
even browm but tliese colours!^ are lo other 
dx^tbtianea. 

(3) If Dr Garuffa ■ book lA tp regarded *a 
repreM9ti|t>ve of the preieirt Mate of 
of aeronadlical joi^hieeriiqf m 
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ifader* luve Utde to gain in the natter of sub- 
atant&l knowledge from thdr Italian competitora. 
The standard of the book is very much on a level 
widi the swarm vi. weekly illustrated popular 
journals which may be seen in the waiting-room 
of an English airc^t factory or on the taUe of 
die library at Central House or of the Royal Aero- 
nautical Society. As an introduction to practical 
aeronautics, the book will provide the Italian 
student with an insight into the mass of detailed in- 
formation which is required by aircraft mechanics 
and pilots. The beat portion is undoubtedly the de- 
scriptive account of the different tyiies of aero- 
plane and dieir component parts, and as the 
machines selected for illustration are mainly of 
Continental make, the book may be of use to Eng- 
lish readers for purposes of comparison. As 
regards the theoretical side, the treatment is very 
elementary, and imperfect formulae and calcula- 
tions are indeed abundant, but most of these are 
not much more than replicas of what one can find 
in our elementary school text-books on geometry 
and mechanics. The misfortune of this practice 
is that things look like new principles which are 
as old as the hills. But we in England cannot say 
much when one of our own weekly journals has 
devoted a glowing paragraph to the announce- 
ment that an American professor has discovered 
that two similarly electrified bodies can overcome 
gravity and repel each other. 

In the sections dealing with pressures on com- 
ponent parts of aeroplanes, consideraUe promin- 
ence is given to Eiffel’s diagrams of experimental 
results. The main difficulty in practice is that the 
pressures on the various elements of an aeroplane 
are not mutually independent, and for this reason 
we should have prefer^ a section dealing with the 
wind channel and its use, since this has become 
an indispensable adjunct to our aircraft factories. 

The so-called “ stability ” which figures in a few 
sections does not in any way represent stability 
proper as studied in this cotmtry and tested experi- 
mentally at Teddington and Famborough. 

The seetiopa dealing with navigation describe 
the usual mstroments found on aeroplanes, and 
methods which do the ordinary, easy ^ings, such 
as detenpining the* position and ^ocity of an 
aeroplane when seen from the ground, which is 
very different from enabling a pilot to find his way 
iua fog OF on a dark night A lot of algebra is ex- 
pended (p. 876) over a method of finding wind 
veh>dty fflaldog an aeroplane fly in a quadri- 
lateral path when ruler and compass would do the 
whole at once^ T|ie section on the seaplane 
Htii^itis the usual thedli7 of the metacentre ; the 
devetopments required to take account of 
ttir affects of ‘ air radstance are briefly epitomised. 
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On the whole, the book fairly wdl oieete the 
requirements of the average pilot, mechaio^*" or 
drau^tsman who is in a position to leave more 
theoretical considerations in the hands of scientific 
experts (if he can find them). 

In the Atti dei LincBi, xxvtii., (i), 7, 8, Dr. 
Oreste Mahirolo considers the use of wood in 
the longitudinal bars of an aeroplane, with special 
reference to the effects of growth on the ^rengtb 
of the timber. During the war the tin^ber used 
in the construction of aeroplanes was tested and 
examined by the author, and the existing methods^ 
were found to be inadequate. Dr. Mattirok) directs 
especial attention to ^e effect of climatic and 
seasonal conditions on the growth of the rings,, 
and to the difficulty of locating weaknesses in the 
structure, and he rites two cases of accidents in 
which the wood was sent for his inspection and the 
defects were discovered too late. He recommends 
that now the demand for aeroplanes has lessened 
the longitudinal beams of the wings should zto 
longer be made of wood. It is interesting to 
note that similar investigations in this country 
have been carried out in greater detail at Fam- 
borough and elsewhere, though a number of 
problems still await solution in this as in other 
aeronautical investigations. 

In another issue of the 4tt{ det Lined (xxviii.g 
I, a). Dr. Mario Tenani refers to the influence of 
the density of the air on the efficiency of aero- 
planes, and quotes the ordinary laws of variation 
of density with pressure, temperature, and altitude 
in support of his plea regarding the insportance ot 
a subject which has received much attention in our 
country both in connection with airships and in ex- 
periments with variable propellers at Famborough. 

Meteorological difficulties should not be so seri- 
ous in sunny Italy as in our land of fogs, though 
the Italian mountains may be set against the 
brighter climate. At the Pisa meeting of the 
Italian equivalent of our British Association, a 
paper on weather prediction was read by Prof. 
Filippo Eredia, at the end of which a resolution 
was passed advocating the joint action of the 
Ministries of Agriculture, Indust*^, and Commerce 
in co-ordination with the Air DqMtrtment to pro- 
mote researches in weather prediction with the 
view of furthering the development of commercial 
aviation. 

Papers dealing with aeronautical subjects have, 
however, been conspicuous by their absence fiemn 
the proceedings of learned societies in thi% and 
other countries, and the Atti dd Uned ImrMen 
no exception to the rule. If this is a resuk it the 
war we may welcome the three paperA as an 
at^ry for a better state of affafrs iq the 

G. H. 
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THfi REMAPPING OF THE WORLD 
The "Timw" Survey Atlas of ike World Pre- 
pared under the direction of Dr J G Bartholo- 
mew iPart 1 (LfOndon Office of the Times, 
n d ) Price 2s 6d net 

T he first part of this atlas contains four maps 
numbered respectively 31, 60, 79, and 95 
The parts of the world represent^ are the 
southern section of Scotland, 1 arther India, Lower 
Egypt (from a Uttle above Luxor), -ind Mexico 
and Central America (from Co&ta Rica inclusive) 
Three of the maps are, and, no doubt, the majority 
of those in the atlas will be, drawn on the hycring 
pruKiplc, which has the advantages of conduang 
to clearness and indicating the broad distribution 
of high grounds and low grounds at a glance 
This has been done with a skill worthy of the 
reputation which the map-making firm responsible 
for it has long held for work of this class 
The layering adopted is not on a uniform 
scale In the same map successive contours repre- 
sent different intervals of altitude That, however, 
we have even m our own Ordnance Survey maps 
But there are different scales of altitude on dif 
ferent maps otherwise somewhat similar On the 
map of the southern section of Scotland the steps 
in altitude are by 250 ft up to 1000 ft , then by 
500 ft to aooo ft , and after that by looo ft The 
only isobath is that of 10 fathoms On two of 
the other maps the only isobath is that for 100 
fathoms, but whereas in Mexico the isohypses 
rqiresent 100, 500, 1000, aooo, 3000, 4000, 5000, 
and 6000 ft , and then 8000 and 10,000 ft , in that 
of Farther India they arc at intervals of 500 ft up 
to 3000 ft , and then mark altitudes of 3000 and 
6000 ft respectively In the map of Lg>pt there 
are no isobaths (in the mam map) or isohypses 
Hachures are us^ to indicate the margins of (he 
plateaux on the inset map showing the environs 
of Cairo on the scale ^ x 150,000 
One noteworthy feature of the maps is that they 
are so mounted as to be suitable for loose-leaf 
binding, which will have the important advantages 
of allowing the replacement of a map without re- 
placing the atlas and of enabling one to detach 
a single map at will for dose examination and 
frequent referenq| This feature might perhaps 
be utilised to remedy one of the defects of the 
maps, the smallness of the lettering where the 
names arc loo orowded New ma^ might be 
dravMfdr those who would prefer them with 
kvsfr in a laiger letter, the hitssing names 

htmtr entered in the index with their compass bear 
fng and distance from places that are named on 
tim map, say from railway stations, which are 
to find 
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We are pronuaed an imiec of mom tiiannibb,oiMi 
damea, but are not told how the indea u to <be 
prepaid PrawmaMy latitude and bogitode are 
to te given, as there is no provwoa on the border 
for reference by letter and number to the degree 
rectangles But if latitude and loqgitude are to 
be the means of reference, or, indeed, m any 
case, we hc^ that the maps still to be issued 
will have the divisions of degrees marked on tile 
border That is not done in the four maps of the 
first part, witii result that m Scotland, for 
example, we have an interval for latitude of one 
degree measuring 6| m without any anbdfvisbn 
showing minutes On each map also the pro- 
jection used should be named 


PHYSICS FOR MEDICAL STUDENTS 

(1) A Manual of Phystes By Dr J A Crowtber 
Pp xx+$37 (London Henry Frowde and 
Hodder and Stoughton, 1919 ) Price l6f net 

(2) EUmenit of Phystet By Dr R A Hous 
toun Pp viii-t-sai (London Longmans, 
Green, and Co , 1919 ) Pnee 6s net 

S tudents M medicme are apt to regard 
' {diysics as a subject outside the range of 
tfaeir medical studies, a subject imposed upon 
them by certain grandmotherly examining authori- 
ties, to be forgotten as soon as the examination 
IS over Teachers of physics have to contend 
not only with this attitude of mind, but also 
with the fact that writers of physical tmfl'Hxioks 
for the most part show but little evidence bf sym- 
pathy with the medical applications of their 
subject The ideal text-book for medical students 
would be written by a trained physiast who has 
specialised m medical work and is imbued with 
the spirit of research in physics as applied to 
medicine Instead of studying the common steel- 
yard, the medical student might then find the 
principle of the lever illustra^ in the human 
frame, and instead of having to wade tiirough 
a chapter on terrestrial magnetism, he might be 
given further mformaticn on tbe subjdct of 
meteortdogteal physics and tbe conditums deter- 
mifung climate He might even learn something 
as to electric osciUations nppbed in high-frequency 
treatment, or as to die use of a sacdiiin^eter , 
Both the voluffles under revieor d^m to meet tlte 
heeds of firsbyea( ffle4icnl students, but u» idod 
book on physics for sudi students has yet to h* 
written , 

(1) Dr Crowther hat given in no eK&UMtt 
maaual of ^ysios et^ble lor otginners erbo 
hdve no tpe^ 

voted on^emble apdoe tb ^iutijeet of 
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ae^utics, and eiq;>etienced teachers wiQ agree 
*'ik dtorov^h grounding in this most funda 
aantal aU the toences n the beginning of all 
wisdom in physical knowledge The treatment 
of the various subjects follows conventional lines 
a short chapter on the discharge of electncit) 
through gases being the only one which detls 
specifically with the results of modern research The 
style IS lucid and interesting ind the explanation 
of physical principles exceptionally clear It is to 
be regretted that the price of i6j net should be 
BO high as to malw it impossible for many 
students to purchase the volume 

(a) A. smaller treatise on the elements of physics 
has been written by Dr Houstoun who h'ls 
attempted to cover the same ground in less than 
half the number of pages The matter is con 
sequently somewhat compressed and the st>le 
curt author has been successful in inrlud 

mg a section on simple harmonic motion, which 
IS so important in the study of vibrations and 
another on the chiracteristic features of wave 
motion in which the difference between a 
stationary and a progressive wave is well brought 
out The work should be useful as giving a com- 
pact systematic treatment of the whole subject 
Both books are furnished with useful collections 
of questions and problems and inswers ire pro 
vided for the numerical examples 

H S \nFN 


OUR BOOKSHELF 
Harmsuortk s Universal bncyclopedta Fdited 
by J A Hammerton No i Pp xix + 128 
(London The Amalgamated Press Ltd 1930 ) 
Price IS 3d 

This is of course i work of reference for the 
general reader not the expert Fhe editor 
claims that it possesses the three neceasarv 
qualities, comprraenstveness conciseness and 
accuracy All three are relative terms and there 
IS no absolute test by which his claim can be 
judged But, smee Mr Hammerton is the acknow 
ledged authority on What the Public Wants the 
first claim m^ be conceded without further 

r ition On (he second the bare statement that 
Afrantns occupies xa8 closely printed but well 
ilhistrated pages wdl enable the reader to judge 
for himself On the third it is sufficient for 
NATUas to record thet the scientific articles appear 
aU to be as oom^detely accurate as the space 
allotted to them wiQ p^it, and that one of the 
liitrMuctory articles, by Lord Moulton on * Science 
aiM the PutiMW,'* is a model expression of the 
obvKwe t orjgiiuility or profundity could not be 

"We th i nk the pfod u etkm is one of which the 
Amd^puBaiod Preis may be proud 
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IBTTERS TO THE EDITOR 

{T^ Editor doos mot koid AimHl/ r^iporutblo for 
o^HUOfU ^ his ccfTMspondonU Nmifm 

csiii ho omdMako to rotum or to cotrosponi with 
iko writers of rojocted manusertph inirndtfd for 
Ihis cr mny othor part of Natuu No notes i$ 
fahsn of anonymotu eommimtcattofu ] 

Kclativity mod tfct P iiyta se un t off FrftmMer Liast. 

In view of the unrertaint) in the interpretation of 
Einstein s equations in the matter of the Ossplaoement 
of solar spectrum lines and of the hope which baa 
been <xpr<.sHed that experimental spectroscopic evi- 
dence may be forthLominj;; which will settle the poitit 
at issut it ma) be of interest to ^ive \ brief account 
of the prcHent state of the problem from the expert 
mental point of \iew Flure are really three ques 
tions to whuh in>wers art required — (i) Is there 
any meins whirebv the displacements of wAac lines 
relatnc to those of Urreslrnl origin mat bt dis 
entangled from such disturbing causes as pressure, 
varving arc ctnditions density gradients etc ^ (a) If 
so what do the outstanding displacements amount 
(j) lo whit extent ve thev duo to gravitation 
ind line of sight motion rtspeitivelv ^ 

I pen (1) it IS to be lemirked that since both 
^rasitition and motion displatemenis varv directly 
with thi wavelength thev are indistinguisbalMe 
spec tr vseopK ills morcovtr the possibility of separa 
tini^ the r sum from those du to other causes which 
in gimral displnix* spectrum lines (I have enumerate 
some ten possible causes in a recent communication 
to tht Rov il \stronomic'il Society) depends upon the 
r puted mv inabilitv of the wave lengths of the 
cs inof^en b^nds m different oarts of the are under 
pressur undtr var\ini^ current densities eti Prat 
lit ill sll othtr lines are iffetted b\ one or more of 
ih M infiuemts md must be ruled out of at count 
^urtlwr Uborilorv experiments are necessary before 
the \ n gi 1 b inds can be regarded as suital^ 
trittni pirticularlv in view of a recent statement 
from tht Bonn laboratirv thu thev are unsvm 
mttncil whuh for well founded reasons brings them 
btnouslv under suspicion for astiophv steal purposes 
Fven if we assume for the present that the tvanogep 
bands are satisf ittorv standard*! (2) oresents a further 
difffcultv in that the Mount WiN n observtrs find dis 
placements vaning from o to abiut one third of that 
predicted b\ Einstein where is Fvershed and three 
Continental observers find a displacement of about 
one half the reouired amount It is possiblt that the 
discrt panev is due to the observ it ons being m kfe on 
different d ites sinte at Kodaikanal on different occa 
sions measures made at the fole of the sun varied 
from one half to the full predicted displacement 
Simultaneous solar observations at Kodaikanal and 
Mount Wilson are unfortunately impossible and it 
IS I pitv that the Austrati m Solar Observatorv la not 
\et in existence to link up the two 

If Mr Evershed and others prove torrect the 
problem still remains to interpret the haU-dtsplace 
ment observed obvtouslv this can be done onlv f 
h\ some independent evidence the motions of the 
vapours are known upon that portion of the sofar 
surface towards which the spectroscope it directed 
This Involves a deeper knowledge of the currents in 
die aotar atmosfdiere than we at present posaeas 
There has been a ditnoiltton to rrgard displacements 
at the polar hmb as free from motion effects but it 
IS inevitable that there will be surface currents; and 
these need not be of excessive violence In order to 
give disnlacements of the order of magnitude of those 
observed The problem tf we accept Me fiverdied n 
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data reaolvet ttaelf mto chooainK between (a) the 
abaence of t&e Binitein efibct bot die exiatenoe of 
currenta of abaorbtng adar vapoura moving away 
from the obaerver on the earth and (b) the eatatence 
of the Elnatein effect together with aoiar currenta of 
about the aame magnitude aa before but In the oppo 
site dtrectton The question thus Involvea an exten 
aive knowledfi^ of adar meteordogv There la 1 
fear no Immediate prospect of a ngoroua solution 
of the problem of the diaplaoement of the Prgunbofer 
ilciaa with our present Incomplete knowledge of the 
conditions necessary for the production of the 
cvanogen band spectrum and with our present limited 
Information regarding the c rcutat on m the sun s 
atmosphere W G Dupfrld 

Universtv College Reading February 8 


Statistiss of Valour and Sarvlaa 

In the Weekly Edition of the Timet for Novem 
ber 38 1 )i9 the following statistics relating to 

decorations awarded for services in the ffeld are 
detailed — 

VC DSO MC nCM MM 

Decoration 576 8863 36707 34391 114^17 
ist bar 3 69^ 3 9U 4^ 5 719 

and bar — 70 167 9 180 

3rd bar 64 — 1 

\n anal) sis of these f gures with a constdernlion of 
the results arising from such an examination may be 
not without interest 

The figures mav be reclassified as follows — 


Number of Individuals who lune Won Decoration 
VC DSO MC DCM MM 

With o bar S 74 8 33 77 S *3 9*3 >08 798 

„ iW a *765 459 5 539 

3 bars — 64 9 179 

3 bars ^64— 1 

In making this reclassification I have assumed that 
all the decorations were won subsequent to July 1914 
There may be excrabons- as for instance, in the case 
of Capt Leahv v C ^ut as the number of such 
cases must be small their influence may be neglected 
In analysing these statistics I shall employ a tvpe 
of method which I have applied with considerable 
success to medical problems chiefly of an epIdemtO 

K il nature {Science Progrese 1914 Prot l^nd 
Soc 1914 and vanous papm in the Indian 
Journal of Medical Research) The argument as 
applied to the present case is as follows I^t us 
assume the presence at the Front of a communitv of 
Individuals initially undecorated who were capable 
of earning the decoration in question provided that 
opportunity offered and recognition came Let v, be 
the number of ind viduals who at anv moment were 
In the grade x — that is to aav ^ho had received the 
deroratlon with * i bars Let ♦,/(f)d< be the prob 
abiUtv that an individual in grade x mav dunng the 
time di oass from the grade x to the grade x + 1 
such a oassage to occur both ooportiinltv must offer 
and recognition must come The function 9 allosis 
for vanallons m the probabIHtv of further attainment 
Wng dependent M the degree of anterior attainment 
The function f(f) is unknown It describes the ebb 
and flow of me conflict Variations in the number 
of Ind^tdvide In the grade x are compoaed of influxes 
lUkl The ditfree of the fofmer " d ep en ds uDon 

the nipmer of individuals who have a1r«aKlv attained 
gyade x-i and the degree of the latter upon 
numper of those who are in the grade x Itself 
Tnus 

Let us assukna as an aopcoxhniidon that 
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Let fi denote tte mqnii grddc, Bfid fn, nn) h 
eeoond and tbira numtento nbout tho oiMn f<t(poo> 
tively By dlfferentwtlng tbeee veliiee neonnlMB ^ 
die rime and by fwkkin|{ on* of the rtwvn dWwearinl 
equation, we find 

where B is written for ff(t)dt y whence 

c/b-Oig-g,)+gj" 

and 

living the differential equation for successive 
values oT X and eiiminatmg the unknown functioo dy 
w( have if we remmiber that the partlapatiog 
population N was initiallv undecorated 




) c 
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In the present instance as in very many epklcmio- 
logual prwlems we are ignorant of the value of N 
I e of the number of individuals In the parbctpating 
populaton Qn the assumption that our hypotheses 
are applicable we can however calculate Its value 
by making use of the above elsmtnant between the 
moments which results from our hypotheses and bv 
taking advantage of the fact that in calcujating the 
values of moments about any selected grade Informa 
tion regarding the number of individuals m that grade 
IS unnecessar> in each case this number is multi 
plied b\ zero In the present instanoq^ as we are 
Ignorant of the number of individuals in the aero 
grade (i e of the number of the undeeorated) we 
employ moments about the ongm Ijet us denote the 
second and third of these bv g and m retpectivelv 
then bv introducing the values n »Np n,»Ng * 
ft »N/i into the eliminant we find 
N *X*i(l»* - «i) - { 2 M\ - «l(^+ 

The results of these calculations are indicated in 
the following table — 

Number of Indtmdudls havmg the Decoration 
VC DSO MC. DCM MM 
With o bar 574 8 158 33 769 33 935 xo8 789 

1 bar a 638 3 784 460 6 $55 

3 bars - 58 15a 8 169 

3 bars — 6 6 — 3 

The correspondence between calculated and actual 
valucb is good as was in some measure to be ex- 
pected since the number of grades in the statistics 
in no case exceeds four whilst the number of con 
stants at our disposal is three We may however 
conclude that for particular values of these constants 
our assumptions arc sufficient to account for the facts 
and proceed to examine the significance which 
attaches to these values in the light of our assump- 
tions The final test of the adequacy of the assump 
tions must clearly depend upon t^ reasonableness of 
such inferences as may obtrude themselves 
These values are as follows 
R 

VC 41761 

DSO *15 4 ^ 

* 4 <S 4 JT 

BCM iicurao 

M M 1 077.444 

In tlio mluM of N we h««« (A t|e nir. 

ticipetlM pepuiatione To neephidl^ tboy Moto 
riw num^ of perequ at rite Froaf iHi» www eoMtfde 


0 

- 0-5 

■^521 

— trOqO 


M14 

'S 8 

OOti 


offetw aM nec^tion 
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V.C. stands pre*«nitnent. Amontftt the other four we 
ted the populaHoAi calculatod for decorations 
awarded to non-commissioned ranks are to those cal- 
culated for decorations awarded to olhoers as approxi- 
5 to 1. 

In values of c}h we have a measure of the 
amount of increase in the probability of attainment 
as the individual passes from f{radc to grade. Thus 
if the likelihood of winning the decoration be unitv, 
the likelihood of obtaining a first bar is i+clb^ and 
of obtasnina a second i + ac/b. The value of c\h is 
positive If the likelihood increases with the grade, and 
negative if it decreases. The actual values may 
dearlv be the resultant of both positive and nei/ntive 
Influences. For the V.C. and the M.M. these values 
are frankly negative, that for the M.C is nearly aero, 
and those’ for the D.S O and D C.M. are franklx 
positive. This would suggest that the decorations 
fall into two classes which are earned under different 
conditions. Take, for example, the effect of ri^k. 
The value —05 for the V.C would be a<'counh*d for 
if it could be shown that so per cent, of those who 
earned !t died or were Incaoacitated in the winning 
Thus the negative values of the first class of decora- 
tion can be accounted for bv assuming a high degree 
of risk in the winning of them Again, let us con- 
sider the questions of leadershin and administrative 
obilltv< In these n oositlve value mi*«ht indicate that 
althouf^ it was dHteult for n soldier to get his 
apportunity in the first Instance, once he had mkde 
hit mark his opoortunities for further distinguished 
aervict would be increased The nositive values found 
in the second class of decoration might thus be 
accounted for. Whether this exolannHon be the true 
one or not it would anwir that once the British 
soMier has got his foot on the ladder he makes good 

In the third column are tabulated values of hfj(t)dt^ 
calculated from log(N/eo). If w’o assume that the 
ebb and flow ot the conflict operate uniformly 
on the chance of winning each of these dccomtions, 
or that they do so within the respective classes, th^ 
the tabulated values may be taken ns relative values 
of h, i.e, of the^ chance that nn individual, potentially 
capable of winning the decoration, obtained it in the 
first instance. In this case also the factor is com- 
pounded of the chance that opportunity offers and the 
chance that recognition is received Here ngnin ttie 
V.r, stands pre-eminent. The low value for the 
D.C.M. Is In agreement with what has been sug- 
gested in the preceding paragraph, vix that it Is 
relatively difficult for non-commissioned ranks to 
obtain a footing on the ladder The high values for 
the M.C. and the M.M. would indicate that in this 
war of the trenches the opportunities for brave deeds 
were all too frequent. Taking the decorations 
separately, the results of this analysis arc as 
follows : — 

(i) The V.C. ' stands pre.«minent amongst th^ 
decorations, equally as regards the high standard 
which Is required, ttie high degree of risk with which 
the winning is accompanied, and the difficulty of 
attaUimeat even in the case of the individual who is 
admittedly of the required standard. 

(a) The D.S.O is an officers’ decoration awarded 
boA ior deeds of valour, probably of a billed kind, 
and fbr dlstlngulsbed setwe of other sorts. The 
chance of opportunity offering and recognWoii being 
received may. In the first Instance, be tow, but. once 
obtained, there fbtlows inersastng opportunity. 

^ (i) The MjC, Is an offiem’ decoration In which 
probaUy thd^nfluences of both classes are combined, 
via. and. Increasing oooortwity, 0|^>ortunIHes of 
earauig It traro all too many. 

<4) The for non-commissioned ranks. Is of 

the same tyon as the D.S.O,, though the chance of 
NO, 2635, VOL. 104] 


opportunity offering und recognition being received in 
the first instance is relatively less. 

(5) The M.M , for non-conimissioned ranks, belongs 
to cl.isH of the V.C. It is characterised by the 
risk which the' winning entaiU, and by the Indication 
that the opportunities for the performance of brave 
deeds were many. 

These, then, arc the inferences which appear to me 
to emerge from the hypotheses which I have adopted. 
There may be others of which I am ignorant, but, 
such as they are, 1 venture to offer them as a tribute 
to the vast potentialities of the British Armv, both 
for valour and for service DOtentialities which even 
At the end of the great war rc^mained to a large extent 
unexplored; and also as n tribute to the consistency 
and fairness which characterised the monner in which 
thcM* decorations were awarded. 

\ G, NfrKpNDRicx, 

Dlrsdor, 

Pnsleur Institute of India, KasauU, 
januarv t 


iugar-beet Seed. 

A I a roient meeting of the Sigma Xi Society of the 
University of Colorado Di \V. W Bobbins, botanist 
to the Great Western Sugar Ca, read a paper on 
beet-seed prcxluction Dr Kobbins related that so early 
.IS fQog Mr. Hans Mendelsun, a German in the emplov 
of the company, undertook to grow beataeed In Mon- 
fcmn. In Ihose days all th< seed was imported annually 
from Kurope, principally from Geimany, Austria- 
Hungary, and Russia. It was hoW by experts that 
the c liihnle and other conditions would not permit the 
growing of the seed in America on a commercial 
xcale. Mr. Mendelson thought othcnvi&e, and stated 
that the time might come when it would be impossible 
to get European seed. So he continued his experi- 
ments on a small scale ; and when the war came, and 
the supply of seed was actuallv cut off, he had 
developed his methods to such an extent that it was 
possible to save the industry. In iqi6 the United 
States was able to produce 5,211,000 lb. of seed, and 
In n)i7, 5,546,000 lb Furthermore, experimental 
work had alreadv determined the fact that American- 
gro.w n seed gave a larger tonnage and a greater amount 
of sugar per acre than imported seed. ^ From this time 
llio poliev of raising American seed will be continued. 

I htM that Dr. Robbins will later on tell the whole 
stofx' oPBte sugar-beet in relation to the war. The 
various events arc part of the significant hiatory of 
human progress. But Just now it Is worth while to 
note the value to the country of such n%en as Mr. 
Mendelson, and the importance of giving them a 
chance to test their ideas The public Is too apt to 
think that scientific progress comes only through fCmtt 
discoveries, 01 requires a Dnrwln, a Newton, or a 
Kelvin. Tt is difficult to exaggerate our debt to the 
great men of science, but it remains true that the 
current work of the world does not rest so much cm 
sensational discoveries ns on the multitudinous minor 
facts determined bv a host of patient workers. Even 
Darwin could not have done his work without the 
aid of such. We shall never get on a proper basis 
until the scientlflc worker— no genius, but a normal 
man (or woman) doing his day’s work— Is estab- 
lished as a mtmnber of the eommunltv on a par with 
the tailor, the baker, or the policeman. 

T. D. A. Coctsmu 

l^nivorsllv of Colorado, Boulder, Colorado, 

January i8. 

Tm sppHcadon of the Itebr cnfuric 

cheittittry miggo^ a poarible aUlanatlon of tne 
Wtliarto ' unexptaiiHKl tfomerimn m oertain oigwil a 
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eonipounds. The electjrons rotating in pairs around 
the four carbon valencies may poatoM either clock* 
wife or antl*clockw*ife rotation with respect to the 
central carbon atom (Ramsay, Proc. Roy. Soc.,xcii., A, 
P* 45 i» 1915*16). On the assumption that two of tlwse 
pairs of electrons rotate in a clockwise and two in an 
anti-clockwise direction, it is pwsibic to deduce that 
oiftht Isomerldes of cinnamic acid may exist. It ha^ 
. long been known that four isomerides of cinnamic acid 
exist, whereas unlv two are possible on the ordinary 
structural formulae. 

Erlenmeyer has recently shown {Biochrm, ZetUch*, 
1919, xcvii. pp, 198-345) that ordinary cinnamic add 
ran be obtatnra in two cmtically active Isomerides. If 
the clockwise rotation or the electron gives a north- 
seeking character to the valency, and the anti- 
clockwise rotation a southoeekinq character, it is 
possible to represent eight isomeric dnnamic acids 
as follows : 


(0 <•) 
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incth>l-ethyl*malon)c add occurs in optically hedve 
fbrms. 

This theory differentiates between two kinds of 
valency, according to whether the rotation of the elec* 
tfons with respect to the valency Is dockwlse or anti*^ 
clockwise, and may explain the peculiar c^arabteristici 
of the pnysical properties of m homologous series, 
where tiiose compounds containing an even number 
of carbon atoms appear to belong to one series, and 
those with an uneven number to another serips. 

At! the isomerides which are obtained on this 
theor\', except the (^tfcal pairs, should possess 
different free energies according to the arrangement 
of the rotating electrons. W. E. Garnkr. 

rniversily College, Ixndon, February 3. 


Tile teeiolegieai Beeiety. 

Ma^ 1 beg the hospitality of your columns for two 
•mnounoements ? First, the S^iotogical Sode^ is 
moving from the London School of Economies and 
Political Science to a house of its own at 65 Belgravc 
Road, Westminster, S W.i. The society hopes to get 
installed there by the beginning of March. 

The second is’ that the society*s new house affotds 
more accommodation than the sodetv itself can use, 
and we should be glad, therefore, to hear from con- 
gruent societies or organisations which might desire 
to rent one or more rooms. The present housing 
pressure is, we understand, putting not a few societies 
into a considerable diflfirullv as regards accommoda- 
tion. 

As to thi situation, the new' house of the fvocioloiriral 
Society is about five minutes’ walk south-east from 
Victoria Station It is just over a mile in a direct 
line ffoin Charing Cross, and two ’bus routei, (34 and 
34A) iross Belgrave Road, within a couple of minutes’ 
walk of the house. T. J C. Frasfr DaviKs, 

Februan lO. Secretary 


The formulas are grouped In pair^, and only two 
of these pairs are mirror images, (5) being the mirror 
image of (6), and (7) of (8). None of the isomerides 
I to 4 are auprrpoMblc, ns can be readily seen from 
the solid models. (.\ north-socking valency will be 
the mlrrof image of a south-seeking valency.) The 
new type of optical activity is due not to the asym- 
metry of the radicles, but to an asymmetric arrange- 
ment of the pairs of rotating electrons. 

It may be that the dextro- and laevo-rotatorv forms 
of an organic compound are not htructural isomerides, 
but owe their optical activity to thU as\mmetrir 
arrangement of the electrons ; 
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There is thus possible a large number of such 
isotfferillai in organic chemistry which are, however, 
atabie only in ven’ few types of organic compounds. 
The case of the cinnamic acids Is not an isolated one, 
ftr it ttpaara frtxn the work of Brienmwer that 
banaiMehyde la cmble of ocoirring in tto dextro- 
and (Bioch^m. Z^itseJi. 1914, IxW.. 

PP* according to MarckwaM^ 
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Miraia Sffeeta. 

WuUR a nation! at the Rod Cross Hospital for 
Officers. Brighton, the phenomenon described by 
various correspondents was observed by me on 
numerous occasions last autumn. It was jMrticulurly 
nofueable on hot, sunny da\s along the Marine 
Parade, Kemptown. From a point opposite the Hotel 
Bristol, the road a quarter of a mile distant, fn tffthcr 
direction. a|>peared as if flooded by a water-cart. 
Indec'd, the lilu&itm was so coifiplete that the first 
time I witnessed it, ix*lng confined to a spinal chair, 1 
instructed mv attendant to make* a detour. 

RonBRT Rork. 

3 SudeJey Terrace, Brighton. 


An excellent platr to obaerve mlra^ round our 
roasts is Morecambe Bay on a sunn> aTtemoon when 
the tide Is out and a fresh breeae is* blowing ih from 
the sea. Viewed from the low shore by HestiBluik, 
the Furness shore is dearly reflected In dets^eVerf 
the steam of trains on the Fumes# Railwaer. Also, 
the bay towards Camfortii appears to be full of 
water where there is only dry Mnd. 

Mira^ effect on on asphalted pavement mav 
seen on the North Road between Newcastio-upOn-Tvne 
and Gosibrth when the fun U shining warmly and 
at tl^ same time a coqL wind from ^ Aprtb^itf tH 
AcroM it. Tlw^AhcC is obienmUe fo onyooe 
wafklM up the road and apprpachiiig .p level .^portiofi 
or sfight ifeorestton. AiagRi t'Aitit* ' 

Barrow Radges, Carshalton,^ February^,, * 
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quick^ intelligent^ and imitative, are now becom- 
ing employed in increasing numbers by white 


T N an interesting book on his experiences as a planters. The whole country being a region of 
* majnstrate in the wes^n division of Papua, swamps and morasses, the natives arc naturally 
Mr, WOfred Beaver has given a vivid description expert canoe-makers, and saa^o. both here and 


Mr, Wmred Beaver has given a vivid description 
of life in a practically unknown portion of that 
little-known land. 

The western division is the largest in the terri- 
tory, and has only partly been brought under 
Govemment control. It comprises the basins of 
the Fly River and the rivers east and west, 
from die Dutch boundary to the north-western 
portion of the Gulf of Papua. The pedple on the 
coast about KIwai Island appear as a black, 
frissy-haired race of medium height, narrow- 
headed, with the arched and prominent nose 
called Semitic. Inland skins are lighter, and 
noses shorter and straighter, while towards the 
east there are still other variations, but nowhere 
in this division is there any trace of the 
mixed people whom Seligman has de* 
scribed as Papuo-Melanesians. 

After short sketches of Papua in 
general and of the western division and 
its history in particular, the author takes 
each river system or its hinterland in 
turn, as forming the most convenient 
means of describing the natives and the 
districts themselves. 

In Kiwai the native houses are com- 
munal, varying from 250 ft. to 450 ft. in 
length. The whole roof is supported on 
the side posts, and, being carried forward 
over the end of the flooring, forms a 
verandah. The Interior is divided into 
family compartments, each with its own 
fireplace. These compartments are open 
in the Fly River houses, and closed in 
those further east. All are now giving 
place to smaller houses, where married 
men sleep with their families. 

Inland from the Fly River and at the 
western end of the division the bush 
pimple differ from those on the coast. 

TTic excessive use of gatnada {Piper 
methysticum)^ the kava of Polynesia, has had 
to be prohibited by a Government regulation. 
In all this region the population is decadent, in the 
bush throi^ pulmonary disease, on the coast 
through raids of tribes from the west. 

The eastern part of the division on the coast 
and inhmd from the Papuan Gulf has scarcely yet 
been brought under control. Mr. Beaver gives 
an account of a pacificatory visit and the genesis 
oS a Govemment station at Goeribari, where the 
Rev, James Chalmers and his party were killed 
In 19OX. Cannibalism in this district was 
common, the stronger tribes gradually eating up 
the weaker. Yet these peo^ are among the 
mt idiyskally in the possession, and, being 

** Warn ; vIm TiMb, 


expert canoe-makers, and sago, both here and 
in the Fly basin, is the staple vegetable food, 
with bananas and yams when the soil is 
suitable. 

Both at Kiwai and Mawata the natives are 
becoming “civilised,” civilisation consisting in the 
wearing of European clothes, the use of European 
tools, and the laying out of the village in two 
streets of pile houses, each occupied by two 
families. “There is a flagstaff and a small court- 
house, a wooden church, and a trader's store.” 
Amusing instances are given of the mingling of 
old and new ideas. Women make proposals, and 
brothers and sisters are exchanged in marriage, 
while the court for native affairs deals with affilia- 


Fio. I —Hama Riwr veber in Sill Agbrint dre«»^ 1 ba nuatlat h worn oo tW Wt «fin 
to prot^ U from th« bomirlng Tm bamboo bwMftditif kMl« » carrtod tlunt 
•rou^ Hm MNk. Tha hand^nrlar U c«mad oirar the l«a ihoaMar. 

** Unexplorod New Gnlaaa.** 
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tion orders and fines of thirty shillings for “ philan* 
derinjf” with other men’s wives. 

It is impossible to give an adequate view of 
these interesting chapters within the Umita of a 
short notice. Mingled with descriptions of scenery 
and personal sketches of prominent natives are 
interesting accounts of native arts, fishi^ by 
means of the sucker fish, and the spearing w 
dugong from platforms on the reef. Dress or the 
lack of it, pigs and cassowaries, swamps and 
gardens, sorcerers* magic and charms, births, 
marriages, and deaths, are all dealt with in a most 
unconventional way. A chapter on property and 
inheritance and Dr. Landtman's account of the 
teligious beliefs of the Kiwai people oondude the 
hook. 

The spirit in which Mr. Beaver vtrote ^s most 
picturesque book is shown when he sayat ''There 
is a mystery about Papua that eeema to enhance its 
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fascination What that fiscination is and why 
there shiuld be any at all is hard to say 
Papua IS a land of d <• ppo itment a land where 
nothing, h ippens is >ou mtitipite where the 
unexpected usuillv happens and the impossible 
IS achieved 

An introductory sketch by Dr H iddon t,ives 
a short biography f the author who was killed 


at Polygon Wood in h ranee m September 
1917 His death deprived ethnology of a 
keen and intelligent observer and the Papuan 
Government of a most zealous and successful 
magistrate loved by his fellow>officera and 
bruktfed by the natives whom he understood and 
whh worn he sympathised 

% Sidney H Ray 

MD ^625 VOL IP 4 ] 


AT TINE PLANTS hOJI SOCK GARDENS ^ 

P ROCLAMATIONS of purpovi are ofteix con 
fessions of f iilure to achieve it is the open 
ing sentence of the Introduction of Mr Firrer a 
tx^ His volume is vast and from the 
nature of the subject justly so Mr Farrer haa not 
only ^i\en an account of the rock garden plants 
which nos^ hgure in the nursery 
men s catalogues but has also 
unearthed from botanical treatises 
n large number which no doubt 
will some day come into cuHiva 
tion so that his book is of more 
than present day value In addi 
li n t this he has been it great 
p itns to discover the correct 
names of the plants he records 
which has entailed considerable 
research into botanical literature 
and for this valuable labour he is 
deserving of high praise He also 
gives some us^uf information as 
to rock garden construction and 
throughout the volumes there ire 
good practice instructions as to 
the cultivation of the \ srious 
plants 

But Mr Karrer has unfor 
tunately failed to sink either his 
own individuality or idiosyncrasies 
m die volumes before us so that 
instead of presenting us with a 
lucid and useful account of rock 
plants suitable for Fnglish 
gardens easy to be understood 
he has expressed his own ideas 
and opinions with an exuberance 
of persiflage that is very irn 
tating In his Introduction of 
eighty four pages and throughout 
the book Uie author seems far 
knorc interested in striving to 
commit extravagant excesses with 
the English lan^age than in con 
veying useful Information about 
Alpine plants and in consequence 
many of the really valuable por 
tions of the book tend to be over 
looked With r^aord to his de 
scriptions of the plants^ morepxer 
we cannot say mat hts work is 
very helpful After his diatnbes 
on the weansome jargon of 
botanists one does hot feel 
that the following dpscniMion 
of Dionthus arenartus is dther 
very mtelligiUe or mfonmuig Rdated to 
D squarrosus is much laxer in the habit 
with fewer flower stems taller aod^ frailer 
and larger with very fnn|5^ wlurhgigs of 
white or pale pink ^ Nor u dfls sevMHmd a 
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haif-hoe sentence 00 Pntnula Wmten particulariy 
lUuiDuwtingr It IS unfair to say that the name of 
P fVtnUn 1$ a base and unpardonable pun yet 
true It IS that in midwinter always seem to emer^^t 
the c rowded new rosettes of powdered rounded 
toothed leaves on their firm footstalks and in 
their heart an interminable cibbage of thtse f^lon 
ous wide, lavender lilac flowers with their fringed 
lobes and noble outline succeeding each other for 
many months in a rivalry of benuty igainst the 
grey and mealy beiuty of the robust leaves if 
only the weather will allow Ihere is no other 
fault than this which perhaps is merely due to 
the plant s inexperience — ^to be brought agi nst 
this unparalleled introduction A ^rrei 

superfluity of words indeed * 

Many extracts from this not of verbi ige might 


rtal compendium of sound information and leanv 
ing though unduly biased in certain respects On 
tht, Lenus Pnmuli for instance which occupies 
nearly loo pages and on Saxifrage and many 
other genera Mr F arrer spe iks is an authonty 
and ue welcome his useful marshalling of infor 
maiion Why he should dismiss Rhodt^endron in 
half a page because he says it asks for a book 
we fail to sec He appears to forget both here 
and elsewhere that only certain species in a genus 
irt rock or Alpine pi ints In a few pages ample 
iccounts could have been given of Rhododendron 
iniricatum R fa Ugtatum R htppophaeotdes 
and the few other Alpine forms whereas he alludes 
to R prucox R daurtcum ind R ciltaium 
wbch are tcrtainl} not rock garden plants in 
the usu illy accepted sense 



Q — m f on 

be made but onl> one f r two can be given Of 
the moonlight ridunce of Rosioei cittUo id 6 
Mr Farrcr remarks Its nearest match is in the 
lucent citrons of Mcconop is mtej^nfoha but here 
the tone is y^l blander and more serene shining 
with a solemn and unearthly radiance as the bios 
soms like ghostly butterflies of light hover pale 
and vi\id upon the background of dark pine 
blanches 

Theo» again when he speaks of Aster Itchtan 
gensss as a bonus of the gods or of Anemone 
dfsna almost blasphemously is the Great King 
of Glory or of a double form of this species as 
windmill whirling one feels tempted to rele 
gate the book to the dust and silence of the 
upper stUplf 

yht despite these adverse criticisms which per 
/orce bulk largely m a floticc of the book it is i 
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The Lagl ih Rock G» ten 

I he book is idmirabl} illustrated lAith in 
cxiclknt senes of somt 00 photc^raphs In 
rcproduLing the pi lure of Genttana Farreri 
i plant tor the introduction of whKh gar 
deners ^ill always hold Mr 1 arrer s name in 
giateful lemcmbrince we cannot refrain from 
quoting his exuberant description (r Farreri 
which sends out many flopping slender shoots 
from the stock clad in very narrow foliage and 
ending each in a single huge up turned trumpet 
^ide mouthed and of an indescribably fierce 
luminous Cambridge blue within (with a clear 
white throat) while without long Vandykes of 
per winkle purple alternate svith swelling panels of 
it inkeen outlined in violet and with a violet 
mcdtin lint hon eqmdrm tnvtdeo mtror 
magis f 

Tht publishers h ive Use ^sisted to increase 
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the reader's irritation with the bode, whidi, in 
spite of its too obvious faults, has many exoeuent 
qualities, by leaving the pages uncut aiul un- 
trimmed — surety an unreasonable offence in a book 
of this character. 


A NEW COPPER REFINING INDVSTRY 
IN GREAT BRITAIN. 

I N the last year of the eighteenth century Great 
Britain produced about 75 per cent, of the 
world's output of copper. Tm Cornish miners 
supplied most of the ore, and the Swansea 
smelters extracted and refined the metal. In the 
United States of America only a few tons were 
made. In 1913 the positions were reversed. 
Great Britain smelted and refined barely 6 per 
cent, of the worid's production of this metal, and 
all but an insignificant fraction was derived from 
imported ores, matte, bGster copper, and precipi- 
tate or cement copper. In the same year the 
United States of America furnished more than 55 
per cent, of the world's total, and by far the 
greater part of this was obtained from home 
supplies of ore. 

Whether in peace or war, copper is, and has 
long been, second in importance only to iron, not 
only in the various types of the commercial metal, 
but also in its numerous alloys. The enormously 
^eater extent to which it is now used is ^ not, 
however, generally realised* In 1800 the world's 
production did not exceed 10,000 tons, and that 
was probably the high-water mark of the annual 
production up to that time ; in 1900 it had risen to 
about 500,000 tons, and in iqia to about 
1,000,000 tons. Thus, in little more than a hundred 
years, the production had increased a hundredfold. 

During the war the whole question of the future 
of the copper-smelting and refining industries of 
this country was examined and .considered bv the 
Non-Ferrous Metal Trades Committee of the 
Board of Trade under the chairmanship of Sir 
Gerard Muntz. In due course the Committee re- 
ported, but the report has not been published. 
The announcement is now made in a recent issue 
of the Times that a syndicate has been formed to 
set up a large copper refinery in Devonshire, and 
has chosen a site near Newton Abbot, and that 
it is proposed to spend nearly 10,000,0^. on the 
scheme. The chairman of the syndicate is Sir 
Gerard Muntz. It is stated that Mr. H. J. Wilson, 
who originated the scheme, at first intended to 
harness and utilise the water-power of the Dart- 
moor plateau, but so much op{x>sition was shown 
in some quarters that this proposal has been aban- 
doned, at any rate for the time being. It has 
been ch^tded to utilise a larn deposit of lignite, 
of which it is estimated that more than 
800,000, oodtapns are available for the ^neration 
of the riectm power re^^uirtd. At the «te chosen 
there are tide-water f^lities. By-products wilt 
be collected and marketed. The pomr generated 
win be maiidy devoted to the electrolytic refining 
of copper, hut it is considered that it wiU be so 
cheap as to enable current to be supplied in 
bii|to all the towns in South Devon, as well as 
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to the industries which may be sttraeted to the 
neighbourhood. 

The lignite deposits have only been used locatty 
to a small extent. The Times states that a few 
months before the outbreak of war a party of 
Germans conducted a series of experiments and 
acquired a considerable tract with the evident in- 
tention of developing it on a large scale. 

In the years immediately preceding the 
war the United States of America refined 
electrolytically more than 90 per ctot. of 
the world’s output of cru^ copper. 
of this production was absorbed by Uie electrical 
industry. Great Britain, accordingly, was obliged 
to obtain the bullc of this type of mpper from 
America, and in 1913 imported about 100,000 
tons. In view of the great importance of the home 
electrical industry, it will obvious that the 
proposal to establish a large electrolytic refinery 
in a suitable locality possesses value which it is 
not easy to exaggerate. It should be pointed out, 
however, that the refinery will have to depend 
mainly upon imported blister copper for its raw 
material, since only a small amount of this metal 
is smelted in Great Britain at the^ present time. 
There are no longer any considerable home de- 
posits of copper ore, and the few smelters who 
do exist have found it more and more difficult to 
obtain smelting materials. The United States of 
America, by virtue of the extent of its control of its 
own deposits and of those in Chile, is able largely 
to influence the price of copper, and the policy 
pursued by the works there is to attract smelting 
materials from other countries for trea^ent. The 
Americans can afford to pay high prices for im- 
ported ores, because the remainder of this raw 
material is produced at home at a price which 
so low that a low average selling price for the 
whole serves to secure an adequate profit. In 
Great Britain only a few copper manufacturing 
firms and one or two companies owning mines 
abroad can afford to opera|^ smelting works under 
these conditions. This consideration has no doubt 
been given its due weight by the syndicate, but it 
has not been made clear upon what sources they 
will rely for their blister copper. 

In conclusion it must be stat^ that in this country 
a small amount of electrolytic refining is carried 
on, and that there arc a lar^ number of manufac- 
turers w’ho arc engaged in the furnace-refining of 
Mister, Bessemer, and other varieties of the crude 
metallic copper, and in producing the ” tough ’* and 
best selected ” brands of the m^. The “ t9ugh ” 
quality is used chiefly by the en^neering and ship^' 
buildihg industries, and the “best selected" for 
the manufacture of alloys. In the p^uction of 
this class of material the works in Great Brit 4 n 
are, and have long been, p^minent If, there- 
fore, the plans of the syndicate are luccessfSl in 
providing British ipanufacturers with suflBcieht 
supplies of electfolyticMly mAned metal for their 
pu^se, the prod^ctioa of thtlcommbdity in Great 
Britain wiU be placed on a mm morwMtIsfactory 
footing than it has been fotfmanw yehrSf . 

H. Cabpbntiuk. 
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THE AFRICAN FLIGHT. 

Diacovwv OF A New Volcanic Field. 

N ews fuu been received with great disappoint- 
ment that, owing to the failure of the 
engine, Dr, Chalmers MitcheH’s trans-African 
flight waa checked on February ii, when a 
descent had to be made in the bush, and then 
the machine was taken to Jebelein for repairs. 
The &>uth African machine, the Silver Queen, 
has been irreparably smashed by a forced descent 
at night at Korosko. The troubles of both 
machines may be due to their having been unduly 
forced, owing to the supplies of petrol in some 
southern stations being apparently adequate for 
one machine only. flight was resumed on 

February 14, and a point twenty miles from 
Mongaila was reached at 4 p.m. on that date. 
On me following day the short flight was taken 
to Mongaila, where Dr. Chalmers Mitchell 
expected to be detained for three days. In his 
latest message, dated February 16, he says : — 

1 consider the Cairo-Khartum part of the route 
satishirtory if relays of arrofflanes are available. The 
arranged landing-grounds ore good and forced descents 
fairly practicable. The stage from Khartum to Mon- 
alla is extremely dangerous, as the arranged aero> 
romes are difficult to locate and forced descenth re- 
quire luck and unusual skill. Bush fires destrox 
xdsibUitv, and render the smoke fires on the aero- 
dromes useless as guides. The jjositions of the wire- 
less station and the tel^raph wires at Mongaila arc 
extremely dangerous. The pilots, the mechanics, and 
the Vickers* “Vimy** machine are excellent. We 
hope that the worst of the trip is over, but must 
proceed slowly. 

Dr, Chalmers Mitchell has thus successfully 
achieved more than one-third of the journe> 
along Africa, and has shown how \aluable aero- 
plane surveys may be by a discovery of first-class 
importance. After leaving Assuan, on approach- 
ing the section .of the Nfle flowing from south- 
west to north-east from Do&ha to Korosko, he 
remarked many high hills with steep walls running 
north-east and south-west. These steep hill- 
fronts may indicate that both the section of the 
Nile above Korosko and the parallel section from 
Korti to Abu Hamed were determined by earth- 
movements, which have a wide influence in this 
part of Africa; for the section of the Nile flow- 
ing from Abu Hamed south-west to Korti is in 
line with a remarkable breach thro^h the moun- 
tain rim of the'ked Sea basin. Tne mountains 
which extend west of the Red Sea from behind 
’Koatetr, southward past Bereni^ and Mersa 
Shab, end to the south-east in the group of Adal 
Q*qa (about 5925 ft.). The geology of this group 
48 Icinown by the monev^ph by Dr. J, Ball (1913), 
whose maps indicate the existence of faults of late 
Cretaceous or post-Cretaceous age, some of which 
trend north-west to south-east, and others from 
porth-esst to south-west South-east of Adal 
pa4a highlands are resumed by the moun- 
which<«eEteaMt south from Cebd Elba, west 
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of Cape Elba, through Gebcl Shendil (6375 
and Gebel Asotriba (7370 ft.). The Adal Qaqa 
and the south-eastern groups are separated by a 
deep depression formed by the plains of Nafab 
and by the broad valley of the Wadi Di-ib which 
discharges to the Red Sea. The divide between 
the Nafab and Wadi Di-ib is probably less than 
3000 ft. above sea-level. The straight course of 
1 the looo-metre contour line on the south-eastern 
side of the Adal Qaqa group, as shown on the 
I : 7,500,000 map of the Nile Basin 'by the 
Egyptian Survey (iqoh), occurs on the extension 
of the line of the Nile from Abu Hamed to Korti. 
On the continuation of this line across the Red 
Sea the irregularities in the front of the Arabian 
plateau between the coastlands of El-Gof and 
Medina may be due to the same tectonic cause. 

The representation of the 1000-metre contour 
near Adal Qaqa ma> be untrustworthy, or its 
continuation on the line of the Nile from Abu 
Hamed to Korti ma> be onl) a coincidence. But 
the probability of a long north-east to south-west 
fracture is strengthened by the discovery by the 
I Times Expedition of a group of extinct volcanoes 
] in the Bayuda Desert, half-way between Merow'e 
and Berber. 

The discovery is quite new, since this \oIcanic 
field was unknown to so alert an observer as Mr. 
Cm. W. Grabham, the Government Geologist of 
the Sudan. Mr, Grabham has, however, been 
able to support Dr. Chalmers Mitchell’s identifica- 
tion, as he had received some volcanic tuffs 
obtained by Sir Herbert Jackson about fift\ miles 
distant from the craters seen by Dr, Chalmers 
Mitchell. ITicre w^as apparently no evidence as 
to the age of these tuffs, or whether they came 
from modern volcanoes, but Dr, Chalmers Mitchdl 
concludes from his observations' that Ihe erup- 
tions were not later than the Kainozoic, and as 
he refers to the hills as craters they were probably 
formed late in that era. The great earth-move- 
ments along the Rift ^ialley are frequently asso- 
ciated with volcanic outbreaks, due to material 
compressed by the subsidence, being forced up 
the adjacent fractures. Dr. Chalmers Mitchell's 
discovery, therefore, suggests that one line of 
crustal fractures explains the bend of the Nile 
south-westward from Abu Hamed to Korti, the 
Nafab — Di-ib depression, and the Bayuda 
volcanic field. 

Col. Lyons has shown that the course of the 
Nile from Berber to Korosko is comparatively 
young, and that above Berber, as at the Shabluk.a 
Gorge, it has re-excavated a new channel through 
the comparativdiy soft rocks which have filled up 
an older valley. It therefore seemed possible, 
from the information previously availaUe, that 
the disturbances which have given the Nile its 
S-shaped course from Korosko to Khartum were 
due to earth-movements contemporary with the 
breach through the Red Sea rim near Berenice. 
This conclusion is strengthened by the discovery 
of the Bayuda volcanoes. The movements doid>t- 
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less happened during the Kainozoic era, and 
Dr, Chalmers Mitchell’s observations on the con- 
dition of the volcanic hills of the Bayuda will 
probably indicate a more precise date. 

J. W. Gregory. 


THE NATIONAL RESEARCH COUNCIL 
OF THE UNITED STATES. 

A n account has recently been published of the 
organisation established by the National 
Research Council of the United States for the 
carrying out of its work. Americans arc proud 
of their organising ability, and it is very interest- 
ing to study the efforts of the men of science of 
America to develop their scheme of mobilising the 
whole strength of American science for the promo- 
tion of the national well-being and for the advance 
of science itself. 

Tlie National Research Council was established 
to deal with war problems. It was started by the 
men of science themselves; they recognised that 
although the Government had already strong scien- 
tific bureaux, there were many other workers who 
in the isolation of their own laboratories were 
almost unavailable, but eager for opportunity 
to help. This organisation is now being 
completed and put on a permanent basis. 
We are told that it differs from organisations for 
similar purposes in England, Canada, Australia, 
and Japan in that, while recognised by Govern- 
ment, it was not initiated or organised by Govern- 
ment, and is not supported by it. Its support is 
derived from funds contributed by private sources. 

The machinery is somewhat elaborate. There 
are seven divisions devoted to special branches of 
science and technology. These divisions arc physical 
science, engineering, chemistry and chemical 
technology, geology and geography, medical 
science, biology and apiculture, and anthro- 
pology and psycholog)'. J'he members of each of 
these divisions include representatives of societies 
dealing with cognate subjects, other scientific 
workers, and representatives of firms. Attached 
to each division there are a very large number of 
committees to give attention to special problems. 
But In addition to this classification into seven 
divisions there are six "general relations” 
divisions — a €k>vernment division, a division for 
foreign relations, a division of States relations, 
a division of educational relations, a division of 
industrial relations, and a division of research in- 
formation. The idea underlying these divisions 
may be seen from their coAstitution. For example, 
the educational division has a membership includ- 
ing r^^sentatives of all the principal university 
associations, the United States Bureau of Educa- 
tion, the Carnegie Foundation for the Advancement 
of Teaching, etc. The division for research in- 
formation will, we are told, be a national centre 
of information concerning American research work 
and research workers, with all its information 
promptly available to instHutioos and individuals 
interested in knowing at any time adiat problems 
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are under investigation in America ahd tbeir 
status. 

The National Research Council has per- 
manent headquarters in Washington, with an 
executive staff of men of science giving their whole 
time to the work of their respective positions. 
Each of the divisions has a resident chairman and 
a small office staff in Washington.^ 

It is not yet possible to say much as to thp 
actual work of the new Council* From the list 
of subjects being studied by the niunerous com- 
mittees of the different divisions, it would appear 
that problems of wide national interest are receiv- 
ing first atteniion* If we compare the American 
organisation with that of our owh Research De- 
partment as shown in its annual reports, it would 
seem that in America the scientific worker is 
organised to a greater, and the industrial leader to 
a less, degree than in this country. There is 
nothing in the American scheme that quite coin- 
cides with the research associations for each large 
industry established by our Research Department. 
It is clear that both the American Department and 
our own will have much to learn by watching each 
other’s development, and it is Ao be hoped that 
some degree of co-operation may be established in 
connection with problems of interest and import- 
ance to both nations. 

The official organ of the National Research 
Council for the publication of accounts of research 
work and of committee and other reports will be the 
Proceedings of the National Academy of Sciences, 
but in addition the Council proposes to publish a 
Bulletin at irregular intervals. The first number 
of the Bulletin contains articles by Dr. G. E. Hale 
and other writers on different aspects of the 
national importance of scientific and industrial 
research. Dr. Hale gives an account of the origin 
of the Council and outlines its objects. He 
argues against the view that organised effort in 
science may hamper the individual investigator 
and hinder personal initiative. In his opinion, 
well-planned co-operation stimillates the individual 
and brings out his best and most original efforts. 
The Council will favour this type of co-operation, 
but is opposed to all attempts at a central control 
of research. 

The Hon, Elihu Root writes on the need for 
organisation in research, and holds that science 
has been arranging, classifying, methodising, and 
simplifying everything except itself. One fears 
that the degree of organisation suggested by Mr. 
Root would almost amount to die control which 
Dr. Hale tells us the Council has no wish to 
attempt. Other articles dealing with the relation 
of research to industry are ^tten by men of 
wide experience in large industrial conceitia, aAd 
the Bulletin concludes with aq, acoouqt by Mr. 
Howe of the organisation of scientific and indus- 
trial research in the United States, the British 
Empire, France, Italy, ^ Japan,. and Belgium, An 
appmix cMtains a list oi not^military rdhearchea 
undertaken by the Council cov«l1og a wide range 
of subjects, and espetffffy tQtibsmts in the section 
of medical science. * 
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THE SECONDARY SCHOOL 
CURRICULUM.^ 

E Secondary Scboo) Examinations Council 
is an august body the members of which 
have for 1^ most part more experience of uni- 
versity work and of administration than of secon- 
dary schools. The council was therefore well 
advised in selecting, for the investigation of the 
methods and standards of award of the seven 
approved first examinations, ** panels** of experi- 
en^ teachers. These have now made their 
reports, which are ^blished for the information 
of al^ concerned, ^e conclusions reached are 
not fif> startling as to make the non-committal 
preface appear necessary in the eyes of a school- 
master. 

The mathematical investigators in particular 
have not exceeded their terms of reference, though 
a hint is thrown out that the present forms of 
compulsion may require revision. Thus 
** elementary mathematics should include arith- 
metic ” seems a harmless proposition. To some 
examining bodies, however, ** elementary mathe- 
matics means algebra and geometry, and is not 
compulsory. Later there follows the sentence : 
**So long as mathematics is a compulsory subject 
for exemption purposes, the present standards for 
credit cannot well be raised, but they are in them- 
selves unsatisfactory.” It may be inferred that 
compulsory algebra is viewed with disfavour, a 
^^cw which is shared by many examiners who 
have realised the appalling waste of time involved 
for half the boys and girls who try to learn 
algebra without attaining the power or even the 
to apply it in the simplest way. Compulsory 
arithmetic is much more defensible, and it is a 
pity that the investigators have not maintained a 
clearer distinction between the two. In geometry 
it is recommended that the theorems on congru- 
ence of triangles, parallel lines, and angles round 
a point (i.e. Euc. i. 4, 8, 26; 27, 28, 29, 32; 13, 
14, 15) should be omitted. We may infer that 
only the proofs of these theorems are indicated, 
and that the enunciations (pace Einstein) are to 
be assumed. 

The science investigators have had to cover a 
wider field and to consider a greater variety of 
practice on the part of the diflferent examining 
bodies. Thus in one examination a paper is set 
on “Elemeptary General Science,” covering a very 
dementary treatment of heat, hydrostatics, 
chemistry, rfnd botany, this paper having been 
recently introduced for the benefit of rural secon- 
dary schools. The "panel *’ is of opinion that 
fur&er investigation of this general science work 
is particularly desirable. We may remark here 
that it would greatly help the movement if speci- 
men copies of the paper referred to could be circu- 
lated among teachers and examinit^ bodies. To 
quote the report : "The examination, like the syl- 
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labus in the schools up to the sixteen-year-dd 
stage, should be suited to the capacity of the 
average pupil of sixteen, should cover a reason- 
ably wide range, and should not encourage instead 
advanced work within a limited field. Further, 
it should not be confined to an abstract and 
academic treatment of the subject, but should 
require a knowledge of the applications of the 
^sciences to everyday life. It must be remembered 
that at this age pupils obtain far more value from 
a concrete than from an abstract treatment of 
science, and this should be borne in mind both 
in drawing up a syllabus and in setting a paper. 
The investigators direct attention in this con- 
nection to the observations contained in para- 
graphs 47, 50, and 51 of the Report of the Govern- 
ment Committee on Science.’* Most teachers of 
science in schools will assent to this. The genera- 
tion of science masters who began their science 
at the university is rapidly passing away. On 
them must partly rest the rcKponsibility for the 
effort which has been made in the last thirty years 
to impart an appreciation of " scienti^c method *’ 
to boys at too early a stage. Now they are being 
followed by a generation of teachers who may 
have begun the systematic study of .science at the 
age of twelve, and in some cases find themselves 
deficient in literary attainments. An undergradu- 
ate starting on geometrical optics is at a disad- 
vantage if he has never handl^ lenses or prisms 
in such a way as to know their peculiarities; but 
if he has done this, and know^s the meaning of 
the words used, he need not have been through 
a prolonged course of optical measurements, nor 
need he belong to the class of natural science 
students who come up "knowing how to measure 
every physical quantity, but with no ardent desire 
to me.isure any." 

It mav be remarked here ihat "general 
science " is no more than a branch of English, and 
that Its teaching implies the demonstration to the 
various senses of the meaning of a number of 
English words. This has evidently been realised 
by the " panel ’* of geographers, whose remarks 
are worthy of quotation. They "are of opinion 
that geography should be a subject in Group 1 . ; 
but they are of opinion that it should be a subject 
in Group III. also.” Geography, in other word.s, 
is not only a branch of English, but also a branch 
of science. This is a bold saying, and it may 
possibly account for the cautious prefalon/ state- 
ment: "It must not be assumed that either the 
council or the board arc at present committed to 
any or all of the suggestions.” If geography is 
to belong to two groups, why not also general 
science? And why should not algebra find a place 
among the foreign languages? The insidious aug-^ 
gestion might lead to the collapse of all the waBs 
of partition and to the survival of Ecgli^ as the 
one essential subject, as seen in a vision by Sir 
Arthur QuBler-Couch, For the investigators in 
English report thus: "They are of opinion tiiat 
(in the interests of the language and of luddtty 
of expression) a reasonable standard of English 
should be, required in all subjects of the examina.- 
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tbn. '* A^ftin : ** No candidate should obtain a 
certihcate who does not show a good ootnmaod of 
English and the power of writing it intelligently.*’ 
If to this were added the power of reading English 
inteiligentiy, which implies a knowledge of the 
meaning of a number of words in common use 
under the headings of geography, history, and 
general science, and, finally, the power of doing 
simple arithmetic^ is it not conceivable that a 
candidate possessing these three powers might be 
thought fit to continue his studies at any university 
of the realm? 


NOTES. 

BoiAKisrs in Crreat Britain have been considering 
the practicability of holding an Imperial Botanical 
Congress in London at which botanists from the 
oversea^ Dominions might meet their colleagues at 
homo for the discussion of matters of common interest. 
Many subjects arc ripe for discussion, such as the 
methods of training botanists for service abroad, the 
relation between the pure science and its applications 
and between ihe botanist and the commercial men In- 
terested in industries in which botanical knowledge 
should play an important part, more helpful co-opera- 
tion between the home and the overseas botanist, 
botanical surveys of overseas Dominions, and others 
After careful consideration It has bc^n decided that it 
would lx* inadvisable to hold such a congress during: 
the present >ear, 

M. Lucikn PoiNCAKf., Vke-Rcclor of the Univer- 
sity of Paris, will be entertained at dinner by the 
Groupe Intcr-lVlversltaue Franco-Britannlque on 
Mondav, Februar>' 23 The dinner is being organised 
in connettion with the fnimal opening of the Bniish 
Bureau of the Office National des Universil4s et Kcoles 
Francises by M. Poincard. The chair wdll be taken 
by M. Petit-Dutaillk, Director of the Office National. 
.\mongst the members who have intimated their inten- 
tion of being present are his £xcellenc\ the Belgian 
Ambassadui, his Excellency the Greek Minister, the 
Lord Chancellor, the Earl of Reading, Viscount 
Burnham, the Right Hon H. A. L. Fisher (President 
of the Board of Education), the .American Consul- 
General, Mr Austen Chamberlain, and the Ixird 
Ma\or and I-ad\ Mayoress. 

The anniversary of Sir Francis Galton's birth, 
February rb, was celebrated by the Eugenics Fxluca- 
lion Society as usual this year. Prof. Arthur Kelfh 
delivered the Galton lecture, and this was preceded 
by a dinper at the Connaught Rooms. These annual 
gatherings have been held since 1914 in every year 
but one, when war conditions stood in the way. In 
hU interesting lecture, which will be printed in full 
in the next issue of the Eugenics Review, Prof, Keith 
gave a sketch of Galton's life in so far-as It affected 
his work, and a broad and general account of hit 
investigations and theories. The main thought 
running through his address was that Galton’s work 
had not been adequately appreciated during his life, 
and that his reputation would increaae as time went 
cn. In Gabon ’1 day anthropologisU concentrate 
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their attention on the individual man, whilst ft was 
equally necessary to consider the distribution of men 
accocdlng to their qualities. Hence Galton’s teaclK 
ings made slow p r og re ss because they Ml on unpre- 
pared ground, wherw In the futura he would come 
to be recogni^ as one of the greatest men of adence 
produced In England during ^ nineteenth century. 
Major Leonard Darwin was in the chair, and said 
that Galton always had practical alms In view and 
always had the courage of his opinions. If ever the 
naeme of eugenics came to be captured by cranks 
it would be because scientific men did not follow hU 
example, and, through fear of contact with cranks, 
gave this Important subject lukewarm support. The 
science of eugenics could never suffer in this way, 
because it was founded on indisputable truths. The 
proceedings terminated by a vote of thanks moved 
bv Sir Robert Blair and seconded by the Dean of St 
Paul’s. 

Ar the National Conference of Manufacturers and 
Producers, held at Kingnway Hall on February 11, 
Sir Robert Hadffeld, representing the Federation of 
British Industries, proposed a resolution appreciating 
the work of the Department of Scientific and Indus- 
trial Research, and strongly urging all manufacturers, 
cither individually nr collectively by trades, to 
organise and maintain research facilities. In the 
course of his remarks Sir Robert Hadffeld affirmed 
that science and industry ate now in indissoluble part- 
nership, and that further steps should be taken to 
organise research more thoroughly and efficiently than 
has been done In the past. We must recognise that, 
in these days of international competition, the 
prohperits of every British manufacturer and trader 
IS Ixiund up with that of Britibh trade as a whole, 
and hence research must be regarded as u national 
rather than as an individual matter. While admitting 
the necessity for, and the value of, the research work 
done by big firms along the lines of their special 
activities. Sir Robert Hadffeld pointed out that there 
are also a number of questions affecting whole, indus- 
tries the solution of which can be obtained only by 
the co-operation of many workers investigating special 
brandies of the subject. In these cases everting is 
to be gained by carrying on the work of research in 
combination and making its results available to the 
whole of the organised industry. This is what the 
Department of Scientific and Industrial Research en- 
ables to be better accomplished, at any rate in cer- 
tain trades and lines of work. 

The third annual Stlvanus Thompson memorial 
lecture of the Rontgen Society wUt be delivered by 
Prof. W. H. Bragg in the Barnes Hall of the^oyal 
Sodety of Medidne, 1 WImpole Street, at 8 o’clwk on"^ 
Tuesday, March 2. The subject wllli be ** Analysis by 
X-rays.” Admission will be free. 

PaoF. A. Dkpaob (Unlyenity of Brussels), Drs, 
Pierre Duval and A. Gosset (Parib), Prof. J.«M. T- 
i^nney (Johns H<q>kins Unlverilty), and Or. 
Charles H. Mayo (Ro^kster, U.S.A«) have been 
elected honorary fellows^of tli^ Rqyal College, of^ 
Surgeons of EngMuL 
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At the ment annual general meeting of the Optical 
Society Mr. R. S. Whipple was elect^ to the presi- 
•dency; Prof. P» J. Cheshire, Sir Herbert Jackson, 
and Mr. H. F. Purser were elected vice-preiidents ; 
Mr. I. O. Aitchlson, hon. treasurer; Mr. J. H. Sut- 
clUfe, hon. librarian ; and Messrs. W. Shackicton and 
L. C. Martin, hon, secretaries. 

Thx following officers and council of the Malnco- 
logical Society of London for 1920 were elected at the 
annual meeting on February 13 : — Prestdent . G. K. 
Gude. yic§^Presidenis : H. O. N, Shaw, T. Irednle, 
J. R. le B, Tomlin, and A. S. Kennurd. Treasurer: 
R. Bullen Newton. Editor : B. B. Woodward. 
Secretary : A. E. Salisbury. Other Members of 
Council: A. Revnril, C. Oldham, Major M. ConnotU, 
H. Woods, thi' Rev. A H. Cooke, and H H. 
Bloomet . 

Tub following officers and members of council of 
the Kot'al Astfx>nomica] Society v^ere elected at the 
anniversary mating on Febru.irv T3 - President 
Prof. A. Fowler. Pice~Prendents Sir F W Dyson, 
Prof A. S. Eddington, Major P V MacMahon, and 
Prof. H. F. Newall. Treasurer • Mi E. B Knobel 
Secretaries: Dt. A C. D OoinmeHn and the Rev 
T. E R Phillips. Foreign Secretary: Prof. H fL 
Turner Council: Prof. A. R Conrad>, Dr J. L E 
Dre\er, Dr. J. W. L (tlaisher, Mr j Iacks<in, Dr 
Harold Jeffreys, Mr. H. S. Jones, Prof F A. Linde- 
mann, Mr E. W Maunder, Dr W. H M.tw , Prof. 
J. \V Nicholson, Mi. I H Rexnolds, and Lt -Col 
F. J. M .Stratton 

The war memorial of th< Institution of Mining and 
Metallurgy is to be a sculptured figure, to be placed in 
the house of the institution, and a record of those 
who served in his Majesty’s Forces The full stope 
of the memorinl cannot be derided until lh<* louncil 
knows the extent of the response to nn appeal now 
being made, but it is hoped that a fund of about 4000!. 
mav be available. \ member of the institution, Lt - 
Col. Peter N Nissen, has prep.ired u design for the 
figure, which has been acct^pled, as has also his offer 
to model the figure and frlexeii These will bo e\c*- 
cuted in bronze and the pedestal-base in malachite, 
with four •i]vor-ano> plates upon which an appropriate 
inH:ription and the roll of honour will be engraved. 
'J'hlS w^ork is already In progress. Members of the 
institution and others interested in the mining 
industry are invited to contribute to the war memorial 
fund. Subscriptions should be sent to the secretar\ 
of the institution, j Finsbury ('ircus,^ I.rondon, E C.s. 

The report printed in Natunb of January 8, pre- 
sented by the Joint Committee of the British Medical 
.Association and the British Science Guild, regarding 
awards for medical discovery is published in the 
journal of the British .Science Guild for Januar>. 
Advances in medical treatment of great value to 
humanity frequently convey no additional remunera* 
don to the dlacoverets, and may even involve monetary 
loss, afgj it is suggestei4 that rewards should suffice 
to aieet ^is latter corttingency. The principle was 
accepted iiy Parilament pase of Jenner in 1802 
aad i8o7t but the 6o,oool. annually disbursed by the 
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Government under the Medical Research Committee 
subsidises only investigations In progress, and not dis- 
coveries already made. Honours, medals, and prizes 
bestowed by H.M. the King or public bodies are acts 
of grace falling outside the consideration of the 
commlttet*, which deals with pecuniary reward. It 
is accordingly recommended that Parliament should 
provide an annual sum of not less than ao,oao/., en- 
abling pensions amounting to between 500Z. and loool. 
a year to bo awarded as compensation for losses 
incurred in achieving medical discoveries. 

The annual general meeting of the Institute of 
Metals will be held in the building of the Institution 
of Mechanical Engineers, Westminster, on Thursday 
and Friday, March 11 arki 12, under the presidency 
of Prof. H. C, H. Carpenter. The president- 
designate is Engineer Vice-Admiral Sir George Good- 
win, K.C B. The following are among the com- 
munications to be submitted i — Fifth Report to th«* 
('orroslon Kesonreh ('‘ommittee. Dr. G D. Bengough, 
R. M Jones, .ind Ruth Plrret; The Vition on 
Aluminium of Hard Industrial Waters, Dr. R Selig- 
m.m and Perry Williams; Zinc Alloys with Aluminium 
and Copper, Dr W Rosenhain, J. L. Haughton, and 
Kathleen Bingham, Tin-Phosphorus .Alloys, A C, 
Vivian; Effect of Hjdrogin on Copper, W. 
Hothersall and E I.. Rhead; Influence of Cold 
Rolling on the Physical Properties of Copp*r, 
F Johnson; Study of Thermal Electromotive Force 
as .in Aid to the Investigation of the (Constitution of 
\llo\ Systems, j L. Haughton; and Idiomorphic 
('ivstals'of Electroklei^osited Copper. W K. Hughes. 
On June 10 (not on May 5, as previousI> announced) 
Prof Carl A. F. Benedicks, of Stockholm, Sweden, 
will deliyer the tenth M.ay lecture, his subject being 
• R<tenl Progress in Themio.electncil\ *’ 

B\ the death of Dr. Vincent Vrthur Smith at 
Oxford on February b India has lost an eminent his- 
torian, archaeologist, and numismatist. Born In Dublin 
in 18^, Dr. Smith was educated at Trinity College 
in that cit>, and passed thente into the Bengal Civil 
Service in 1871, being iKWted to the United Provinces 
of Agra and Oudb. He served in this Province until 
iqoo, passing through all the grades of the Service, 
his hist appointments being those of M.ngHtratc«.Col. 
kvtor. District Judge, (Commissioner, and Secretary to 
Government During hi^ set vice he paid muth atten- 
tion to the local history, archaeology, and numismatics, 
and contributed numerous papers on these subjects to 
the Journal of the Asiatic Society of Bengal and to 
the Indian Antiquary On his retirement he devoted 
his life to historical literature, and wrote a series of 
valuable works. In "The Early History of India" 
Dr. Smith for the first time evoked order from chaos, 
and established the chronology, hitherto uncertain, on 
a firm basis. This was followed by "The History of 
Fine Art In Indie and Ceylon," biographies of Asoka, 
th<‘ Buddhist Emperor, and of Akbar, the Great 
Mogul, and the Oxford "History of Inffia,’* from the 
earliest period down to the present day, which ap- 
peared only a few months before his death . In 
numismatics he investigated the series of Gupta edns, 
and catalogued the collection of Indian coins in the 
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Calcutta Museum. Dr. Smith leaves many friends, 
to whom he was always ready to impart his wide 
stores of learnin£r« and the charm of his personality 
will be to them a lasting memory. 

Ak account of the mammals collected In Eastern 
Cuba during 1917 by Dr. H. £. Anthony appears in 
the Bulletin of the American Museum of Natural 
History (vol xH., art xx.). Though but a brief 
preliminary survey of the material collected, this 
contribution is one of very considerable interest. It 
forms, indeed, the complement to Dr. Anthony’s rcLent 
memoir on the indigenous mammals of Porto Rico, 
living and extinct. Two species of that extinct and 
extremely primitive insectivorc Nesophontes were 
found, and one of these is new to science. This he 
has named A^csophontes longiro^tris. The other 
species, nttertu, bears a close resemblance to 
JV. eJtthae of Porto Rico. Of the Hutias (Capromys), 
which occur also in Jamaica and Porto Rico, two 
species were obtained, and several species of bats. 
.^11 the rem.iins found were from ( avos, and it 
would seem that they were deposited in the 
form of “tastings” from the bam-owd. This is a 
point of some interest, since it helps to explain the 
great accumulations of small mammal bones found in 
similar situations in other parts of the world. 

Thk .Vrehives of the Cambridge Forestry Associa- 
tion for 1919 is a brief pamphlet recording the pro- I 
gross of this society since its foundation in October ! 
last. The members are mainly past and present 
students of tht* School of Forestry, who meet together 
to promote research and to render assistance in 
various ways to this Important teaching centre. The 
secretary invites contributions of apparatus, speci- 
mens, books, and periodicals to the museum, which 
is worthy of support, as It already contains a remark- 
ably fine collection of foreign and home timbers, as 
well as many instructive objects and photographs, 
illustrating the uses of wood and the diseases, defects, 
and abnormalities of trees. The income of the school 
is very meagre, amounting in iqiq to only 576I. ijk , 
a »um insufficient to pay salaries and incidental ex- 
penses, there being an actual deficit of 123!. is, 4^. 
hrom this It is evident that there are no funds avail- 
able for the purdiase of apparatus or specimens. The 
lists of desiderata and of recent additions to the col- 
lection given in the pamphlet ought to stimulate dona- 
tions to the School of Forestry' at Cambridge The 
other contents consist chiefly of short notes on various 
objects in the musedm, with an account at some 
length of experiments on the swelling and shrinkage 
of w^ood which have been carried out recently by Mr. 
Herbert Stone. Forestry has lately attracte<|^ a great 
number of students to the universities where the sub- 
ject is taught, and societies similar to that at Cam- 
bridge have been founded during the past year also 
at Oxford and Edinburgh, 

Thk fading and faulting that characterise the Rocky 
Mountain belt In Alberta are well shown in the small 
cfdoured sections accompanying Memoir 1 12 of the 
Geotogkal Survey of Canada (1919) by Mr. J, S. 
Stewart. The cemtrast between the r^lon uplifted 
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In Early Eocene times by the “ Laramlde revolution ^ 
and the level or undulating Cretaceous strata to the 
east Is as marked as that between the Juras and the 
Paris basin. The OHgooene beds in this eastern region 
represent the river-outwash from the Laramlde surface 
of denudation, and subaerial actiop in succeeding 
ages has dissected the country to depths of 2000 ft. 


Dr. Chablrs SciiucHFRT (Bull. Geol. Soc. America, 
vol. xxix., p. 245, 1918) reviews the stratigraphical 
position of the American Morrison and the East 
African Tendaguru formations, which are rich in 
Dinosaurs, he retains the former in the Jurassic, 
while suggesting a break In the latter, the lower 
Dinosaur zone in Hast Africa being Early Jurassic, 
and the two mum later runes bridging the time from 
Jurassic to Cretaceous The diifccovcry of great 
sauropod Dinosaurs In the south of the late German 
colony in Ea^t Africa dates only from Fraas’s work 
in 1907, and the importance of the deposits is greallv 
enhanced by the evidence as to age given by the Inter- 
calation of strata with marine molluscs. A recent 
communication to Dr. Schuchert from Prof. Branca in 
Bctlin is mentioned, and may be welcomed ns one of 
the signs of a rapprochemrni between scientific 
w*oi kers 


Builbtin fiS8 of the United States Geological 
Survey I on “ The Oilfields of Allen County, Ken- 
tucky,*’ contains a neat little c'u}oured geological map 
on the scale of 1/1,000,000 of a very much wider and 
u very interesting area of oil-producing country in 
Kentucky nnd TennCbsee, west of the Alleghany range. 
The folded strata of the great range are included 
at the south-east angle The authors, Messrs. Shaw 
and Mather, describe the occurrences of what are 
known as oil ” sands ” -that is, oil accumulations m 
a variety of rocks in strata of Silurian, Devonian, 
and Carboniferous age— and believe the original 
source to have been mainly decaying vegetation. 
The country dealt with in detail is mainly a gently 
undulating ptninlund, with lakelets In tinkpholes 
mused by the solution of the underlying St. Louis 
limestone, an important stratum of Lower Car- 
boniferous age. The prospector, whose zeal for the 
discovery of anticlines ib now known even on the 
Stock Exchange, is warned of the occurrence of 
‘‘pseudo-anticlines” (which, by the way, are true anti- 
clines for the geologist), due to local features of 
surface-slip and solution. 


Thbrs is something fascinating in looking acron 
the Hudson frogi the higher platforms of New York 
City, and seeing In the uplands of New Jersey the 
foothUls of a country that “needs no embelHShrnent^ 
for In the woods, the streams, the waterfall, and 
mountain outlooks Nature has provided ^ best.** 
We quote from the Report of the Department of 
Conservati(»i and Development of New Jersey for 
iQiS (published 1919), wt^ presopts a model record 
of local government and IomI Vatchfulnesift The 
director, Mr. Alfred Gasklll, ' may ^efl be proud of 
his Department, wUck^har,^ perhaps, its heareft 
coi^nterpart in our islantf In tihe Oeoartmept of AgrL, 
! culture and Technlcaf Ittstnucthm for Ji^afid. One 
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,ct Mr. Gaiklll'i Boacito propoies the refervatkm 
^ « mountaln-perk, wh^ mitfimer camps and 
chOdreh's playgroundi can fUjurish along thlrty-abc. 
tnllet of practtrally uninhabited country; the geo- 
logical dl^on conducts sdl surveys in lands where 
profitable pat^es require indication; it also presides 
over matters of water-aupply, and, curiously enough, 
over the State Museum, with Its permanent and loan 
educational collections; and the forestry division fur- 
nishes admirable lUustratiofis of trees in relation to 
Idghways, and of the necessity for maintaining iu 
reserves, It is characteristic, and due to climatic 
conditions, that the Fire Warden’s report should be n 
considerable feature in this attractive little volume. 
The use of glauconitic marl as a source of potash 
Is now In the hands of the Spilsbury Engineering Co , 
of New York, which proposes to produce 100 tons a 
day of a chemical extract the nature of ^hich is not 
specified. 

From Freiburg-im-Breisgau, the picturesque Rhine 
town that so often suffered in return for the 8avager\ 
of German air-raids, there comen once more the 
BMchie of the local naiurforschende 6e«el/- 
schajt (Bd. xadi., Heft 1, 1919), which In happier 
vears maintained our scientific knoA^ ledge of the 
Rhinelands. This part is devoted to a fourfold dis- 
quisition (“Vlcr Kapitel’*) by Prof W. Deecke on 
petrographic subjects, the first bection being on Kon- 
glomeratbildung. " A number of points commonly 
overlooked In teaching are shrewdly emphasised, such 
as the necessity for a hollow of erosion or of sinking 
for the accumulation of a big pebbly mass, and for 
some form of almost contemporaneous cementadon 
If the conglomerate is ultimately to be preserved. In 
the section on the Diagenesis ” of sediments Prof. 
Deecke points out that i^er varying condidons sub- 
aqueous sediments are preserved from remote ages 
as loose material (the sands with bucklered ganoids 
of Dorpat are an instance), or as consolidated and 
resisting rocks. The influence of heat and pressure 
on gels in the interstices between the grains leads to 
firm cementation, as when iron hydrates past into 
^magnetite, and garnet develops from cnlcium car- 
bonate, quarts, and kaolin by removal of water from 
the mixture. Next, the mystic words of Sucss, 
‘*Sar’ and "Sima.” are critically discussed; the 
author remarks that there is a “good form’ even 
among geologists (do we not kno^ it in unwersit> 
circles?), which maintains the use of such terms 
beyond their true importance. Dr. Holtedahl’s essay 
on these iMgtnas was referred to in Natirr of 
January aq, p. S74 * Lastly, we have an excel- 
lent review of fossil reef-formation, in uhich the 
toadenc^ of similar condidons to produce similar 
groapiogs of anhnal types is excellently impressed 
tq>on ba. 

|nousqh mining engineers may be interested to 
fitMi tibat die fioeadon process is beginning to attract 
attention in France, as Is shown by a lengthy ardcle 
m ^ Sttb^ In the Rmm gMr^e Ai$ ^cwacsi for 
i^futalcy tif thpugh It must ^ admitted that 
* diertfo far from being eltbcr 

It.se«ns curious that 
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SO recent an article should make no mendoa of 
Sulman’s important contribuHon to the theory of 
flotation read before a meeting of the Institution of 
Mining and Metallurgy in November last, the Frendi 
author being apparently quite unaware of It. It Is 
strange to read tv,o months after the publication of 
so exhaustive a treatment of the subject that “the 
time still appears far distant \^hen a theory capable 
of explaining the observed phenomena can be estab- 
lished.” Whilst his knowledge of the theory of the 
process ts thus defective, the author of the artklp 
in question commits not a few eirors in regard to 
its technology It is scarcely correct to sav that flota- 
tion is applicable only to ores carrying sulphides, and 
English readers will be Interested to leara that the 
Murex process is stated to have been devised by an 
inventor of that name! 

Thr Canadian Department of Mines has issued the 
statistics of the mineral production of Canada for 
1918 in two leports, one devoted to coal and coke, 
the other to the metals. The former is, perhaps, the 
more Interesting in view of the imnwnse importance 
to the whole world of (oal output at the prestot 
moment It is pointed out that the term “cc^ pro- 
duction ” 18 used in a perfectly definite sense, namely, 
the total of coal sold plus coal used b\ the producers, 
and this must not be lost sight of in comparing 
Canadian production with that of other countries, 
eg Britain, which latter includes coal lost or uii- 
saleoble and coal put Into stock. The Canadian pro- 
durtion was 13,371*1411 statute tons, as compared with 
12*541*749 tons in 1917; there were employed 25,419 
men, whose average earnings for the \ear were 
ia94 dollars (or 370/ at par), equal to 346 ctollars 
or lor. 3d. per ton It should be specially noted that 
the output per man was 536 tons for the year— a figure 
that contrasts most favourably with the Brit!^ 
figures The colliery consumption and coal supplied 
to workmen amounted to 96 per cent, of the priK 
duction. Of the more important metals, the copper 
production was 118,769,434 lb . the highest ever 
attained; the production of lead was 51,398,003 lb., 
the highest since 1906; of nukel, 92,507.393 lb., the 
highest ever recorded; the silver production was 
21*383,97902 ,a falling-off of 37 per cent as compared 
wi^ 1917; and the gold produition was 699,681 oz., 
o** 5 3 below that of 1917 

M\iRirius me teorologual, magnetical. .ind ^smo- 
logical records ate issued in the monthly aftd annual 
reports of the Rojal Alfred Observatory, under the 
du'ectorship of Mr \ Walter The annual report for 
1918 and the monthly reports to August, 1919, have 
been received Continuous photographic regbMtion 
is made of atmospheric pressure, temperature of the 
air and evaporation, and automatic registration 6f 
direction and velocity of wind, of rainfall, and of 
bright sunshine. The photogra|Mc registrations have 
been checked at iieguUr intervals by eye obseevations, 
and daily observations are made of terrestrikt nktfa- 
tioA and of thermometers ranging from 3 in. to' iifihl. 
below the surface soil. Monthly, quarterly, and yekriy 
departures from the nonbal are i^ven fof the seveMl 
elements. In 1918 the temperktqre cl Ihe ifir^ww 
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below the normal in all montha except December. 
The delect wae marked in Jufy, Auguati and S^tem- 
bcr. During 1928 a dally }wmal of the weather over 
the Indian Ocean was k^t by means of bbservaticmt 
obtained from ships' log-books* The logs of sixty 
voyages were copi^ So far as Is known, there were 
five cydones in the South Indian Ocean during the 
veer 1918. The daily records of observations pub- 
lished eadi month are of considerable value in acWng 
to our knowledge of the physics of the globe. Epochs 
of diurnal range are regularlv shown by the several 
instruments The velocity of the wind at the Mauritius 
Observatory is seen to increase very regularly at the 
midday hours and to fall off during the night, the 
range frequently being shown even on days when the 
Ttormal trade winds are interrupted. The seismograms 
record sixtv-seven earthquakes during 1918. 

Tw Januan number of the "Abstracts of Papers” 
issued by the InstitutkMi of Civil Engineers contains 
335 pages, twelve of which are devoted to name and 
sub}M hvdkxea. The abstracts, of which there are 
387, are classtftod under the six heads : Measurement, 
Materials, StructMres, Distribution of Energy, Ap- 
pliances^ and Specialised Practice Epch head is, as 
a rule, subdivided into sections. It is impossible to 
read through the abstracts without realising the im- 
portance to the future of the engineering profession 
in this country of a knowledge of the progress whidt 
Is taking place in the practice of engineering through- 
out the ^orld. From the number of abstracts devoted 
to it, the question of fuel economy appears to have 
been taken up with vigoui in America end in Ger- 
man\. In the former country the use and advantages 
of pulverised loDv -grade coal have been investigated, 
and it appears that 75 to 80 per cent efficiencies can 
be obtained with it in boilers of all sixes. In Ger- 
many the utilisation of the waste heat from iron and 
steel furnaces to generate steam in boilers is being 
strongly advocated as the best form of economy 

The reviewer of part i of "The Datly Telegraph 
Victory .\tlas of the World," in NATimE of Novem- 
ber 13, 1919, remarked, towards the end of a favour- 
able notice' "The changes due lo the Peace Treaty 
are incorporated, but a mistake is made in the area 
of the Slesvig plebiscite " The publishers of the 
map, Messrs Geographia, Ltd , wrote at the time 
to say that the boun^rv shown on their map was 
correct. The reviewer's comment, as stated In our 
ibsue of December 35, p. 419, wat^ baaed upon the 
abstract of the Treaty id Versailles, and the recent 
publication of the Treatv has enaUed him to com- 
pare \t$ wording with the large-scale iiuq> of Slesvig. 
He now writes to acknowfo^ the correctness of 
Messrs. Geographia's map in this respect, and to 
apotogbe lor his mistake. We on our part much 
regret that, on a pdint of fact, a rpdiw in our 
colomas should have eontakied a statement whidi 
now proves to be In error, and that, In consequence, 
the aoQuraev of a particular fiwntier Hue on Messrs. 
GeogrtgihiaN production was wrongly qnesdened. 

Mgaaas. W. H ar v aa amp Sons, Lm, Cambridge^ 
have hi the press **Tha Theofy of Ednect-currefit 
Dyoasqot and Motors: A Text4>o(ik for Uirivarsky 
wo. 2635, VOL. 104] 


Student* of ElectifMl Eagfaieerinitt” tv t- Cwm* wUck 
has bem written to fill the gap b^eon bocks of 
general electrical englfieering and the specisHaed onto 
dealing with designs. The aha has been to fumlih the 
student with a fairly comprehensive study of the prin- 
ciples and theories underiylng the deS^ of direct- 
current dynamos and motors, and the jvork will con- 
tain many worked examples; also exercises for the 
student. The notation adopted is that of the Inter- 
national Electrotechnicd Commission. 

Ma. C BAKxa’s classified list (No. 88) of second- 
hand scientific instruments includes in one of Hs 
sections a nun.bcr of microscopes ond accessories 
which should be or particular interest at the present 
time to students and other workers. There are also 
sections on surveying and astronomical instruments, 
spectroscopes and projection apparatus, and other 
instruments. 

Ma. L. T. Hogbsn wishes to direct attention to an 
omission in the abstract of his Royal Sodety paper, 
"Studies in Syni^s," 1 ., reprint^ in NATuax of 
February 13 (p. 649). He does not conclude that 
abortive spindles characterise the Hymenoptem in 
general, but only the Hymenoptera parasitica. 


OUR ASTRONOMICAL COLUMN. 

Mercury as ah Evening Star.— This planet will 
reach its greatest easterty elongation (18^ 11') on 
March 3, and set at about that date rnther mesne than 
an hour and three-quarters after the sun. This 
will be the most favourable period of the year for 
viewing Mercury in the evenings. The Intending 
observer should look towards the east-by-south region 
of the horixon, and when the atmosphere Is clear the 
planet will be seen about an hour after sunset at a 
low altitude. It will set on February a6 at 7.5 p.m., 
on March 4 at 7,31 p.m., and on March 11 at 
7.23 p.m. 

Centenary of ihx Royal Astronomical Society. — 
At the annual general meeting of this sodety held 
on February 13, the president, Prof. A. Fowl^, 

S [*tve an address on the foundation of the society 
ust a centuty before. The four mep who 
were most innuentixl in its formation were the 
Rev. William Pearson, Mr Frands Bailv, Sir 

John F. W Herschel, and Mr. Charles Habhage. The 
two latter both lived until 1871, and there are no 
fewer than fifteen surviviru; fellows whose fellowship 
overlapped with theirs. One of these, Mr. Jnwattis, 
said *tnat he remembered speaking to Sir John 
Herschel at e meeting of the society. There was at 
first a good deal of opposition to the new sodety on 
the part of the Royal Sodetv, and the Duke of 
Somerset, who was elected the first president, qutddy 
resigned this office owing to the pressure brought to 
bear imon him. He was succeeded after an interval by 
Sir William Herschel, who was then eighty-two years 
of age, and dfied bi 182a. Mr. Stephen OroonMdgBu 
well known for his Star Catalogue, was anather m " 
the original members. They wera>not called felMrs 
until iBip, when the RoyRl Charter was grimted, 
giving the sodety Its pp es wit title; It was pi^louily 
catied the London Astronennlcal &>dety. The esdlest 
pvblitotions 'of the Soctety were in the form of 
memolrq; the MontMy Notices dM not cotimteiice 
until several yem late^and were At first enly smalt 
pamphlets containing toWmeridH of eoittets tfsi 
matters of tcanllent Intwete* ^ 


FSBKtTAl^Y 19, 1920] 


nature 


675 


1 * Vbkd* CuiuiK}OV 8 RBD 7 ^Mr. Evershed has 
Uk&n many phoioMpht of the apectnim of Venue in 
reoeot yeare^ for the purpose {initt alia) of endeavour- 
ing Co detect the Einstein ihift, and of testing his own 
h|rpothesU that the earth has an effect on the atroo- 
sfihetio circulation of the sun. In the course of this 
WOrit he found, to his surprise, that a much longer 
encppsure-time was needed than was the case in photo- 
graphing the spectrum of a cumulus cloud on which 
tba sun was lining (Monthly Notices R A S , Novem- 
ber). Mr. Evcrshra expected the time to be shorter, 
for the Intensity of sunlight on Venus Is 1 9a times as 
gmt as on the earth Allowing for the absorption of 
Venus’s atmosphere, he concludes that if Venus were 
covered wito clouds similar to our cumulus clouds, 
the exposure-dme would less on the former than 
on the latter in the ratio of i to 1 3, whereas the 
contrary is the case He concludes that the atmo- 
aphere of Venus it not cloud-laden, but that Its lower 
strata contain much dust in suspension, veiling the 
surface features. TIds conclusion is similar to that 
reached by Prof. LfOweli from his observations at 
Flagstaff. 

Mr. Evershed thinks that the values of the colour- 
indices assigned by Prof H. N. Russell to the sun 
and Venus f+oT^tn. and +o78m) are mutually In- 
consistent, since they Imply that no selective absorp- 
tion takes place in Venus’s atmosphere. Mr Ever- 
shed finds evidence of decided selective absorption in 
the violet, as compared with his cloud spectra 


PROFESSIONAL METEOROLOGY. 

CiX parts of the new Professional Notes of the 
Meteorological Office have now been issued. The 
first ^ deals wim the relation between cloud and wind 
direction at Richmond, and gives tables for each month 
for loh., ifih., and aah* for fifteen years, showing the 
number of times eadi cloud amount was assonated 
with each wind direction or with calms; it would 
perhaps have been dearer If percentage values had 
been ^ven. Several important pohits come out, such 
at the well-known tenoency of cloud to disperse at 
night, but it is also shown that this tendency is not 
the same for all winds or for all seasons C\ 6 ad fore- 
casting became important during the war, and will 
ki future be of wide application; it is to be hoped, 
therefore, that Lieut, (now Capt.) Brunt will fulfil his 
Imention of continuing this research. Tables also give 
valties for Greenwich for January and July, and 
various differences from Richmond are apparent; 
Richmond had only 59 calms in 180 months, while 
Greenwich had 58 in 20 months, which indicates, 
perhaps, a difference In estimating light winds 
Greenwich had more south-west arxl fewer south and 
north-west winds than Richmond, due probabiv to 
loasil exposure. 

It would be more satisfactorv to comoare cloud 
amount with wind at doud-tevel or with gradient 
direction^ for Mr Newnham’s paper* on a night valle\ 
srind shows that surface winds mav be shallow and 
mfm or less unrelated to upper-air phenomena. Cold 
•It flows down vaHevs «t night In radiation weather, 
gnd If, at so open a station as Benson, the wind at 
night sometiokes Wows “very steadlU from esst-bv- 
soiutlt to east-south-east regardless of what ihe dlrec- 
Dan osd been during the p^ous dav ” the need for 
caution in dealing with surface winds is obvious. But 
iu ^ am of fog it is the surface wind that Is of 
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importance, at appears in Mr. Brooks’s paper* 6a 
(he fog in London on January 31, 1918, when the 
incidence of the fog seems to have bWn infiuenoed 
by “shallow streams of cold air flowing down the 
Sides of hills The isobanc maps in this paper show 
a bend in the isobars over the Thames estuar\ which 
Mr. Brooks thinks is real, but possibly exaggerated 
**by slight inaccuracies in some of the barometer 
readings “ Those who draw Isobars know how peculiar 
are sc»ne of the readings, and would welrome a future 
Professional Note on thc^ peculiarities 

A vast amount of information was obtained during 
the war on upper-air temperatures and winds, and it 
would be a real loss to meteorology if this were un- 
used or lost Lieut Stacey and Capt Chapman are 
therefore to be congratulated on having made use of 
some of these records. Lieut. Stacev * deals with 
upper-air temperatures at Martiesham Heath from 
February, 1917, to January, 1918, and sets out the 
information cl^rl> on the whole, though several mis- 
prints are noticeable Unfortunately, “no informa- 
tion is to hand of the type and exposure of the* instru- 
ments used,” which Is to be regretted, especially as 
one would suppose such Information couid have been 
obtained ; as a matter of facts the thermometers were 
exposed on the wing-struts of the aeroplanes, but the 
tv^ of thermometer varied from time to time, and 
therefore the eariv records are probably not strictiv 
comparable with the late ones; but these facts are 
not recorded in the paper It Is very desirable that 
all details of meteorological war-work should be col. 
lected before it Is too late to obtain them. 

Capt. Chapman* reviews formula connecting hi- 
crease of wind velodtv with height Many of the 
early ones were linear, but linear formutse are un- 
likeU, and were probabiv onlv intended as working 
guides until more observations were available From 
a consideration of manv observations, including igo In 
north-eastern France, the author deduces the formula 
V*fllogH + b (where V it the wind velocity, H the 
height, and a and h are constants), which fits most 
of the observations below the hei|^t at which the 
mean gradient velocity is reached. The whole paper 
deserves careful study. Tn another publication • Capt. 
Chanman discusses the normal curve of errors in con- 
nection with what meteorological observations should 
be classified as unusual or exceotlonal. 

Meteorology has advanced raoidlv In recent years, 
and these oublications, and others show that the 
advance In this country Is due largely to the Meteoro. 
looiral Office, and it Is to be honed that Its future 
activities mav not be hamoered bv the proverbially 
unscientific attitude of Government Departments 


STEAM BOILERS AND ECONOMISERS. 

A S chief engineer of the Manchester Steam Users* 
Association Mr C E. Stromever prepares a 
vcarlv memorandum The memorandum for the vear 
1918-19 deals with fuel e<onotYi\ and w*ith economiser 
and furnace collapses Some industries require much 
power and little steam for heating and boHtng ; 
otheis much steam and little power If two such 
industries could combine, the cost of i h o. could be 
reduced from, sav, 2 lb of coal to | lb. Tl, for 
instance, a spinning mill consumes 20 tons of coal 
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for powor alone, and a sugar factcvy an equal 
quantity of coal for boUing purpoees, scmie means 
ought surely to be found to orlng them together, and 
thus satisty botii demands mltn a oonsun^on of 
i3 tons instead of 40 tons* 

In dlsoussiotf the question of the safety of cast 4 ron 
economisers, Mr. Stromeyer gives a summary of all 
the economiser explosions— seventeen in number«- 
reported upon by the Board of Trade since i88s. Onfy 
nine of these explo^ons were destructive, but, unfor- 
tunately, none of the inquiries into these mishaps 
have revealed theb^ true causes. If the Board of 
Trade inquiries into boiler explosions are to be of 
value, they ought to be conducted in such a manner 
that the study of the reports may be of service to 
en^^neers who have to design and use the appliances. 
It would appear, however, that the object which Mr. 
Stromeyer’s association IukI in view in drawing up 
the Bouer E^loslons Act, i8Ss, has been entirely 
lost sight of. It was intended that every explosion 
should be investigated by an expert, but it was found 
necessary, in order to get the Bill through Parlia- 
ment, to add one competent lawyer to the engineering 
experts. The lawyer has always been made president 
of the commission, with results whidi may be 
Imagined. Further, there are probably very few 

competent and independent engineers ” who are, as 
required by the Act, practically conversant with the 
manufacture and woralng of boilers,*’ ^Ince few 
engineers pass through the boiler-shop, and fewer still 
have had to work th^. But the Boaiti of Trade has 
no hesitation in appointiog men to make these 
inquiries who have never even seen the cbjects which 
th^ have to investigate. At a recent Inquiry two 
investigators, both marine engineers, confessed that 
thev knew nothing about land economisers, neither 
their design, mat^al, manufacture, nor mode of 
woricing* As the Board uses a rota, the chances 
are tiiat these engineers will never again be 
called upon to inquire into an economiser explosion, 
de^te the knowledge they doubtless gained in the 
course of the inquiry. In these circumstances It is 
but natural that many preliminary reports, and nearly 
all Commissioners’ reports, dismiss the cause of ex- 
plotions with a non-committal remark to the effect 
that **the bolter burst because It could not withstand 
the steam pressure ** 

Mr. Stromeyer suggests, and we strongly support 
the suggestion, that the duty of investigating boiler 
explosions should be entrusted to an enthusiastic 
engineer, who would certainly go into detidls, and 
make experiments on the strengths of mat^als, 
espedaliy upon the parts of burst boilers, which Is 
scarce^ ever done at present; he would also take 
steps to become acquainted with tiie Influences of 
working conditions. 

The memorandum contains ample evidence, extracted 
from Board of Trade reports, to {ustifv Mr. Stromeyer’s 
remarks. For example. Report No. 3470, on an 
economiser explosion, omits to mention certain old 
fractures. The two “competent and independent 
engineers** (selected bv the Board from atpong its 
own^fn, together with other engineers, refused in 
their Evidence to admit that an open damoer could 
have caused the failure of any of the pipes, and 
attribt^ the exidosion to tile old fractures. By 
withholding this fnfonnatlon the repdrt defMdvcs the 
en^neHhg profession of the means of studying the 
problm of eoonomlser safety. 

The fact appears to be that the Investigations are 
carried oUt tty the solicitor of the Board of Trade, 
,who brings forward sworn evidenoe, though tite swear- 
ing U not requlfed bv>tiie Act, and without any 
warning to tiie wltneasel, these may now be crops- 
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wmined b^th to tMr <ton 4^9 m >4 Iqr Qom* 
misslDner, and then veiy of^ ihdr own sworn 
evidence is used ai^liist^theoi* It Is nniafr to 
nesses who wish to gtva the Coftjmjseloiisre every 
assistance, and as the whda atmospbere Is now a 
legal one (even a Lord Advooate onpe appealed for 
an insurance company) the ftachnh^ causes of ex- 
plosions are scarcely inquired into* 


THE BELGIAN ROYAL OBSERVATORY. 

I T is pleasant to see that the BrusseU Observatory 
is in a position to resume the publicatloo of Its 
memedrs (mnale of the Belgian Observatory, 

vol. xiv., part s). After a wcussion ot the dIvielM 
errors of the Repsold meridian dirde, Prof. Stroobant 
contributes an interesting essay on the constitution Of 
the ring of minor planets. Tables and diagrams are 
given of the distribution of the various elements; the 
striking grouping of the perihelia towards Jupiter’s 
perihelion is alrmy well mown, and Newcomb gave 
an explanation of It from theory. The eooentriatiee 
•how a similar grouping, high eccentridties b^g 
most frequent in the quadrants where the perihelia 
congregate; this can also be explained by the action 
•of Jupiter. The formulie expresdng the perihelion 
density (N is the number of pedhena In an arc of 
30^) and the eccentricity are : 

N-t)67S -317 sin 1067*) 
rn or4t- oo 3 Ssin(v- 865^). 

The ascending nodes show a slight tendency to group 
towards Jupiter’s ascending nook; It would prmbly 
be easier to study tiie relations of nodes and Inclina- 
tions if the elements were referred to the ^plane of 
Jupiter’s orbit rather than to the edlptlc. 

There is an interesting study of the probable total 
number of asteroids brighter than magnit^ so* Prom 
some very faint afterolos discovered by photography at 
the Lick Observatory, combined with the area of sky 
covered by the dates, the total 57,000 Is obtained. 
From a study of the number of known planets of 
different magnitudes the empirical law is deduced that 
the number per magnitude doubles for a faD of one 
magnitude. On this basis the total number brighter 
than magnitude 20 is 100,000. The two estimates are 
in satisfactory acoordanoe, bearing in mind the large 
measure of extrapolation employed in each metiie£ 
It is estimated that very few asteroids (say twenty) 
brighter than the xath mag. at opposition remain to 
be discovered. 


Taking the mean albedo as O'loS (midway betwee n 
those of Mercury and Mars) and the density the some 
as the moon’s, the total moss is i/aa of that of the 
moon, the planets brighter than magnitude 10 con- 
tributing one-tiilrd of this total, aiM those between 
m^itudes zo and 11 another one-tMrd. 

The third memoir in the volume is on the bright- 
ness, colour, position, and parallax of If ova AtpAlrn; 
a large-scale light curve Is riven extendiof from 
tqzS June 10 to November 23. nonq die end of June 
until the middle of August there were fairly regular 
osdllatlohs In the curve, the period beings thuteeti 
days. Prof. Stroobant notes two cases oflMiardAt 
rapid change ol fight* On Augui^ sq ib^brightoess 
increased 07 mag* in twdve mlnutesf on Oets^ d it 
fril 0$ mi^, in nve minutes. Changes Ube tidg need, 
viHficaticn from more than one station to make stge 
that they are ndt due to a loeat irariation la |hi r 
pareAcy tiia air. ^ ^ 

The pqsitidrt and paraBiot wetw obtained by < 
tions with tize merkltyi rirrio.- Sdreens of 
were placed over the object jgl«|p he thti 
stars. The |cm»n ,redoiri| the 
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3*s liiAgi iVo determin^tioiu of tbe parallax are 
ghrem 

, o^ao'toos* M. Philippot. 

(a) 0^)6^ ±007' M« Delpwte. 

Bo^ dctenfilnatioat appear to be improbably large, 
jtidg^ hf the mall proper motion and the values 
obtfipw m other novat. 

A C D Crommeiin. 

THS UVERPOOL MARINE BIOLOGY 
COMMITTEE.^ 

'T'HE iMue of the thir^4hird annual report of the 
^ Liverpool Marine Bldogy Committee, and, as 
we are informed, the last of the series, is an opportune 
moment for the publication of a review of the inu 
portent v^ork that has been done since the formation 
of tha committee in 1885. This report is not the swan- * 
song of a dying enterpnse, but rather the triumphant 
cry of those who have achieved an initial victory that 
gives hope for a rapid and continuous advance In the 
future; and, although the old L.M*B.C. ceases to 
exist, there is every reason to believe Chat its work 
will ^ carried on with increased efficiency by -the 
newly* organised staff of the oceanography department 
-of the Imiversitv of Liverpool- 

In the short history of the work of the committee 
chat is published in this report it is clear that a very 
substantial contribution has been made to our know- 
ledge of the species of animals and plants that inhabit 
the waters of the Irish Sea, and that valuable informa- 
tion has also been acquired about the many characters 
of the sea-bottom round the Isle of Man and the 
north coast of Wales- 

All this ie necessary pioneer work, although much 
of it mav seem dull ana uninteresting when In print- 
The workmen must learn the use of their tods before 
undertaking the more serious work of production. 
But we see In the L.M.B C. memoirs, of which 
twenty-three have already been published, in the im- 
portant investigation of Prof, Herdman and his col- 
leagues on the fluctuations of the plankton, and in the 
biochemical researches of Prof. Moore and others, 
that these valuable contributions to our scientific know- 
ledge of the sea have outtrown the Records ” of the 
ea^ years of the life of the committee. 

The work of recording and describing the booty of 
the bea must, of course, continue; but with the ripe 
experience of thirty-three years, with the more com- 
pm ek^pment 01 laboratory ^ce and apparatus, 
and wiui the new organisation of the oceanographv 
department of the University, we mav confident^ look 
forward to further important developments In the 
general sdsntific work of the Port Erin institution. 

We may tender to Prof. Herdman our cordial con- 
gratulations on his achievements In the past and our 
good wishes for. the full success in the future of the 
great enterprise^ which is so largely due to his own 
personal genius and enthuriasm. S. J. H. 


APPLICATION^ OF interferometry. 

I N a report by Prof. Carl Bams, of Brown Uni- 
vertl^, recently published by the Carnegie Instltu- 
tJon^f WartdngtMk, a number of interesting applica- 
tions of adirocnatlc interferometry are described. In 
|he chapter a method of measuring small angles 
ta dtacussed* The general theory of tbe subject is 
^ davilopfd at some iMgtfa, and a variety of interfere' 
^ fhieler dev^, with mimK. ocular, and coQiniator 
^ aakremptany are instanced. > At Che achromatic fringe^ 
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cannot (in general) be found without first finding the 
corresponding spectmm fringes, the second chapter it 
devoM to speenum fringes. The work described in 
the third chapter was undertaken at the request of 
Prof. W. G. Cady, in the endeavour to ob&in tiie 
elastic constants of small bodies. The application of 
the displacement method proved astonishingly easy in 
a caae where a degree of rough handling is inrat- 
able, but It was found that there lurked in the elastic 
apparatus sogie discrepancies, both of viscosity and 
hysteresis, the nature of which escaped detection after 
many attempts to locate Its origin. The fourth chapter 
contains applications of the rectangular Interferometer 
using achromatic fringes to the study of gravitation. 
\ method for the determination of the Newtonian con- 
stant is worked out. Again, the same interferometer 
is associated with the mrizontal pendulum for the 
detection of small changes In the inclination of the 
earth N surface. Series of observations extending 
between January and August are recorded. In the 
fifth and last chapter the author deals with the 
application of Interferometers to the study of vibrating 
svstems. To test the method, an examination Is made 
of the vibration of telephonic apparatus. Interference- 
vibration curves have been obtained for two identical 
telephonic svstems joined directU in series, while these 
forms subsided completelv wheq the telephones were 
ioined diiTerentlally. 


RESEARCHES AT HIGH TEMPERATURES 
AND PRESSURES. 

By the Hon. Sir Cmarlps A. Parsons, K.C.B., 
FR S‘ 

I 


J UST ten years ago m this room Sir Richard 
Threlfall discussed the effects of temperature and 
pressure on various substances, and commenced by 
refernng to a suggestion 1 made in 190A to sink a 
bore-hole twelve miles deep in the earth with the 
object of exploring the region beneath us, about which 
so little is known. Last summer at Bournemouth 
1 ventured again to direct attention to the desirability 
of such an exploration in the interests of science 
generally, and to the possibility that it mi^t ulti- 
mately lead to some developments of practical import- 
ance and utility.. 

Ten years ago no experiments had been made on 
the behaviour of rocks under the conditions existing 
at great depths below the surface of the ^ound ; but, 
prompted bv my sut^rfestlon in iqoa, and after some 
subsequent correspondence in regard to the possibllltv 
of the rode crushing in and closinjg the shaft, Prof 
Prank D. Adams, of McGlU University, Montreal, 
commenced experiments on the strength of rocks to 
resist the dosing up of cavities under the conditions 
prevailing at great depths below the surface. He 
pubtishea the account of these experiments in the 
Journal of GtoXogy for February, iqia. 

Adams’s method was to place a block of granite or 
limestone in a tightly fitting cvHnder of nickel-steel, 
which was shrunk lightly around the block to ensure 
perfect fitting and support; hard steel rams actuated 
bv a hydraulic press were arranged to exert a knos^ 
pressure against the ends of the block. Two 
small holes were previously drilled In tbe specimen, 
one axial In the centre and one transverse, the diameter 
of the boles being oo^ In., or one-tendi the diamoter 
of the specimen. The temperature of tlw contalfter 
and spedmen was maintains at any desired point up 
to the softening point of steel. In some axperiments 
no heat was apolied, wMle In others the tsmperattire 
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4 Umeter mcI k tp be vtKkod In two •buM nf 
3500 ft each The moet^nipW ^joking 
made at the Crown l^lftet Mo. 15 Shaft wbetd 3x0 ft 
were iunk in a month the U drcUkr. and of 
ao ft in diameter 

There are several interesting d^liaiturei from 
ordinary mining practice neoeseaty The hauUM 
IS arranged in stages of about half a mik jmn 
npailv in order to economise the weight of rOpe 
also the power for winding In countries 
where the atmoephere is dry the sides of the iteft 
are cooled by spnnkling water upon ^em addch by 
evaporaticm coou the rock It is however possible 
to augment this effect by artiffcially diying and 
cooling the air before passing It down the mine 

When still greater depths of shaft are in oontem 
plation further methods of cooling in addition to tltese 
would probably be found necessary for instance the 
carrying of tlw heat upwards by means of bnne dr 
culated in a closed ring formed of steel py|>es with a 
rising and descending column Though the o^mnt 
might be earned the whole depth of twelve milM the 
hjrdraulic pressure at the bottom would be about 
Ts tons per Square inch and entail very oostly 
pipes of great strength to resist the pressure A 
cheaper pkn would be to work in stages each ring 
Covenng a stage of from two to three miles of the 
shaft the heat being transferred from the top of one 
bnne nng to the bottom of tlw nng above by surface 
heat exchangers and refngerating ihacninery to 
neutralise the heat drpp on transfer These may 
called hent pumps and would 1>e driven electrically 

As the de^h of die shaft incr&ses the pressure of 
the air upon the miners will be about doubled for 
everv three miles but what is more senous is ^e 
increase In temperature of the air itself caused 
by the adiabatic compression due to gravity by which 
It Will be raised abcnxt 100^ P For these reasons it 
will be necessary to place airtight partitions across 
the shaft at every mile or two and to carry on die 
ventilation through these by means of a pump to 
deliver the foul air upwards and an expander to allow 
the fresh air to descend These two machines would 
be linked together and the difference m their power 
supplied by an electric motor (This method has been 
often used with water and u equally applicable to 
air) 

At each partition heat exchangers and refrigerating 
machinery similar to those used for the bnne would 
be placed Another and preferable plan wouM be to 
place numerous heat exchangers between the ascend 
me columns of air to transfer heat from one to tlM 
other The *iir would in this case not itscdf act as a 
conveyor of heat to the surfsoe for which the brfne 
columns would be depended uoon but it would enabk 
atrlodcs every three mites to suffice A farther altema 
tive and very simple method would be to convey liquid 
air from the surface and allow It to bsteoe at the 
part of the shaft requiring coelirtg U would ensure 
good ventilation 

Sinking the deeper portions of the Shaft 
sbi#^ would orobablv be necessorv to orodkt the 
miners from the splfntermg of the rock mbkk ft 
caused bv the Intettse oompmsKa fttesd, pffllcb^ 
off scslre from the sutisoevannietimeS witb 
able vudenoe * 

In 4eoa (ha estimate of $he rpqMhod €0 
tsrelv^ milss Was eighth vear* and was bassi an 
records of that time 'With Mn ai paflid macMiarv ahd 
methods jthe teblfrii kgM beea m nMKh 
an astimateof tMtirjwSv ftsms 
jThtrttiM h* 0 td Ike of i 

of m tsmpertT^^ * - 
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was raised to that estimated to exist at tbe depth 
below the surface of the earth correapoodlng to mis 
pressure 

When no heat was applied the holes m the granite 
showed no alteration under a pressure eipiivaient to 
thir^ mites deep and m the case of limestone tbe 
ttecimen suoporm one half of this pressure without 
alteration Adams then raised the temperature of the 
container and sp^men When granite was heated 
to 550^ C a teniperature corresponebng to eleven 
miles below the surface it stood a ftressure equivalent 
to fifteen miles and might have stood more but that 
the container became weakened by the heat Lime 
stone begins to decompose at a temperature of 450^ C 
but even at this temperature it withstood a pressure 
corresponding to ten miles 
Adams conciudey that nnall cavities in granite will 
not dose in under the conditions of pressure and 
temperature at eleven miles below the surface how 
ever tong a tune is allowed to lapse and that the 
cavities may persist to much greater depths but the 
aoftening ca the steel of the contamer preduded the 
carrying of his experiments to still higher tempera 
tures and pressures 

So far as they go these experiments are reassuring 
as to the permanence and safety of a pit shaft twelve 
miles deep sunk through granite but it would be 
more satisfactoiy to experiment on a larger specunen 
than one only 4 in in diameter as used bv Adams 
and to heat the specunen elec^cally when submerged 
in graphite while keeping the container cold the 
temperature beiM indtcatM bv a thermo-couple in 
the specimen This could be earned out in a mckel 
steel container like that shown in Fig 2 
In this connection P W Bndgeman in 1911 sub 
merged a sealed glass tube containing a cavity under 
an external hydrostatic pressure of 24 000 atmospheres 
(corresponding to a d^th in the earth of fifty six 
miles) for moo houili and the cavity showed no 
change in ske or form It however appears that 
temperature will probably place a limit to tbe depth 
that could be reached befesne the closing in of the shaft 
commences to occur for Judd Milne and Mallet 
agree in the view that the deepest origin of earth 
quakes is between thirty and fifty miles This would 
seem to indcate that at greater depths than thutv 
miles the temperature and pressure are such that 
changes of form take place by plastic deformation 
and not bv sudden shos or the formation of faults 
which are the chief cause of earthauakes Again 
Oldham states that be>ond twenty miles de^ seismic 
waves which are transmitted by compression and dis 
tortionat vibrations change in character in this respect 
that though comprewional waves are only sHghtlv 
affected in velocity on the other band the distorttonal 
waves are reduora to one half their velocitv This 
would seem to Imply that the modulus of elasticitv 
in shear has at twenty miles depth owing to the 
rise of tempersture fallen to oneJtalf and it seems 
probable that the rock also Is weakening in its re«st 
anen to shear In fact that die rode is becoming more 
pias^ and that cavities would probably close up at 
twenty miles below the surface 
The greatest depth to which a disft has as 
yet beeff sunk » onlv about miles The deepest 
airuuesmgf shaft on die Band is that of the 
Hercules Past Rand Propr i etary Mine It is 

4iiop it vertKalW and rectangular tn veeticm The 

est shaft in the world k that at Morro Veffio 
il Jht bottom IS 6400 ft vertlddlv below 
surface and it has baen sunk and is worice^fai 
two of whkh are about Sfbo It veetteal The 
Mtft didgited on dka Rahd Is ^ die 
Co It Is 70DO ft verdcaliy^ is ctmlar of so Ibr 
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AOd tiponments designed to melt graphite 
uAta’ Wgh ptf^eetoret hU inference then bemg that 
pfWum up to 100 tone per square inch carbon 
dhee OOt Ifollow the same law as many other sub- 
eUUMs. and does not crystallise as diamond on 
^odOqg 

Aa interesting discovery was made by Bridgeman 
In <91 1 wbm studying the compressibility ot mer 
cury He found that It had a remarkable power of 
{metratlng steel containers a power not poMesscd 
by alt or water which caused them to burst at 


by oil or water which caused them to burst at 
much lower pressures than when they were charged 
with oil or water The phenomenon he attributed to 
the fact that mercury has the power of dissolving 
mail percentages of iron and wul amalgamate with 
It when the surfaces are absolutely free &om oxide 
in iqta Bndgeman published nis remtrkable re 
searches on water under pressures up to 20 000 atmo* 
SI^Mues He found that there are four altotropic 
forms of ice besides ordinary ice which are found 
under various conditions of pressure and temperature 
with determinate regions of stability All these fonrib 
except ordinary loe are more dense than water one 
is remarkable as existing from a temperature of 
— 18^ C under a pressure of 4500 atmospheres up to 
a temperature of 67^ C under a pressure of 20 000 
atmos^^res 

Recently a pressure of from 200 to 1000 atmo 
spbenret at a temperature between 500^ and 700^ C has 
been applied to compel hydrogen to combine with 
nitrogen to form ammonia on a great commercial 
scale a catalyst being necessary to promote the com 
bination and to estabTidi the tquihbnum between the 
gases and their product This action is reversible as 
regards temperature and pressure On the other 
hi^ iron jUst molten is an energetic catalvst m the 
transformation of diamond into graphite but con 
trary to expectations, as we shsul see no amount 
of pressure that has vet been applied appears to have 
caused ^ reversal of this action 
More than thirty \ears ago having suitable 
apparatus at hand 1 made a few experiments to 
trv the effect of high pressures and temperatures on 
Varbon compounds of carbon and some other sub 
i^cas 

^The apparatus consisted of an 8o-ton press under 
^ Aich suitable containers were placed and a turbo 
jRnerator of 24 kilowatts output at 80 volts provided 
Mm current It had been discovered by Cheesborough 
'that the carbon filaments for incandescent lamps 
became very hard and resilient when heated in a 
Indrocarbon atmo^hene of about 4 mm absolute pres 
sure and 1 was anxious to try what would be the 
rssuU if a rod of carbon were electrically heated when 
fubmerged m a liquid hydrocarbon under high pres 
sure Bennne, paraffin treacle chloride and bisul 
phida carbon Were tested under a pressure of 
Kte aino^iheres or about 15 ton? per square inch 
Tile results were not uiecessuil in produang a hard 

H to the sod or in increasing materiallv its 
and hardness except in the case of tetra 
of carbon which slightU consolidated and 
hgrdened It on^he contrary the carbon deposited 

H Um the tfquIdsWways appeared as soft amorphous 
JMnm IBco soot Tnm experiments were extended 
instead of the liquids mentioned 
and other substances and increasing 
30 tons per square mch When the 
was euflidently Increased the rod was 
; graphite IMoftsan in 1003 expressed 
Iron In a condition was the 

itenond and «t grant prespite was 

factor whMi oempdRed a ndnute 

adbon present te appwr as diaosond 
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he fiuther referred to the probability of carbon b^g 
liquefied when under a pressure sufficient to prevent 
its volatilisation and that from the liquid state it mav 
pass into the crystalline form on cooling Crookes 
In his lecture delivered before the Bntisn Association 
at Kimberley m 1905 emphasised the same new as 
to the probability of the crvstalbsation of carbon 
directly from the molten state on cooling 

Though my original experiments in 1&8 were not 
favourable to these views it nevertheless seemed 
desirable to carry the investigations up to the greatest 
possible pressurea attainable Expenments wm 
consequently resumed in 1907 with a new equipment 
which consisted of a 2000 ton hydraulic prM and a 
storage batterv of 360 kilow itts output The battery 
can be coupled for 2 4 8 16 or 48 volts 

required and the mams and the mam switch can 
carr\ currents up to 80 000 amperes to the hydraulic 
press which is placed by itself in a small strong 
house partly below ground with walls of 2 ft thick 
ness reinforced with steel bars the door ts of steel 
2 in thick and the roof is of light galvanised iron 
The container under the press is further encIcMed by 
2 in thick tclescopinf; steel rings raised into positiOfT 
by steel ropes and counter weights These pre- 
cautions as experience showed were necessary as 
several violent explosions occurred which cracked the 
steel rings and blew off the roof A charge of Iron 
and cimm when confined and raised to a nigh tern 
perature mav be verv violent if suddenly reused bv 
the melting of the pole pieces also some endothermic 
compounds have b^n formed which swelled the con 
tamer and allowed the contents to escape 

Mv expenments confirmed the conclusion at whwh 
Threlfall had independent!) amved that uncier pres 
sures up to 100 tons per square inch and verv intense 
he itmg bv electrical current graphite is not matenalK 
chanfi^ed But mcxiifi cations in the expenments Were 
made and other methods adopted as will be explained 
which in some n^spects earned the investigation to 
still higher pressures and temperatures these how 
ever l^d t the same conclusion 

I propose thu ev ning to deal chiefiv with the 
practicil or engineering side )f the subject and to 
review the limitv of pressure and temperature whi h 
are artificially attainable and to make some com 
p ir son between them and the pressures and tern 
pentures occurring in Nature 

When the blad of i 1 nifi is pressed strongh 
against another blade so as to make a dent in each 
the pressure on the boundaia surface of the metal 
at the notch will have avenged from 300 to 350 tons 
per square inch according to the hardness of temoer 
of the steel The pressures on the knife-edges of n 
weighing machine when fulK loaded are also of the 
same order 

When a needle is broken or a oiece of piano wire 
ts strained to the point of breaking the maximum 
tension on the metal will be at the rate of tons 
per square mch On the other hand the pressures 
that ocw m the chambers of large gfuns do not 
usually exceed 20 tons per square miii am the tensile 
stress on the plates of a ship ifi heavy weather should 
not exceed 8 tons oer square mch From these simple 
bstaricos sopie Idea is gathered of the limitations 
imposed bv materials and dimensions upon apparatus 
for experimenting at high pressures bemuse of the 
oracttcal difficulty of hardenmg and tempering steel m 
lofote masses 

When denting with small aipovnts of matenat in 
eadi expanment the tBtnensions allow of the conuiner 
and the ram being tpade of tungsten ktfitH which CM 
be harmed and tempered throughout and not ootv 
superftmllr as tn the case of orainary caAon steeT 
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material ami ki atMoMiur atectriioat nftinnif » thr 
charts, the eontal^bocontet too tar^rto iH 
Ite being made of hardened atari, tlteretote^ ttbkel 


Hio mat^VM w hard and atrong, but not britda, and 
it retotna theae qualltiea up to moderate temperaturea, 
•uch as 600^ C , to a much greater eat^ than any 
other atari 

In one form of container or die the bore la i| in 
in diameter, and it may be uaed for a limited number 
of times for a preaaure of aoo tons per square inch 
It will, however, eventually crack li this pressure is 
many tltnes reputed, the cracks usually beginnmg 
near the bottom of the die 
For sdll hif^er pressures it is better to use a 
double re-entrant container with two rams d in in 
dtameter Both the container and the rams are made 
of hardened and tempmd tungsten steel, and are 
rendered fluid and gaslight by imld steel cups on the 
ends of the rams 

If the charge occupies only a short length of the 
bore as shown the barrel of the container where the 
charge lies is sumorted by the shear strength of the 
metal above and oelow tiie sane of pressure in addi 
tlon to its own strength as a tube Under these 
conditions it is as strong as or stronger then the cntrii 
mg strength of the rams, and pressures of 300 tons 
per square ituh may be repeated several times without 
cracking 

In a container of this form seven grains of ful 
minate of mercury have been placed, embedded in 
graphite and the pressure increased very gradually 
untU it reached 230 tons per square inch (under this 
treatment fulminate does not usually detonate) The 
(tie was then heated fay gas to more than 180^ C the 
temperature of detonation After two failures of the 
experiment, owing to the leakage of the steel cups 
the toird «as successful and no gas escaped and the 
container was uninjured The graphite was some- 
what caked but otherwise unaltem Graphite mixed 
with sodium nitrate and fulminate was aim exploded 
under the Mime conditions Graphite with 15 per 
cent of potassium chlorate detonated when xoo tons 
per square inch had been reached 
Many other reactions were tested m a similar 
manner m larger dies under pressures of from >40 to 
aoo tons The action of concentrated sulphunc aad 
on sugar was accelerated by a pressure of 50 tons 
bat on the whole, these experiments m dies failed 
to produce any interesting results 
Unfortunateiv the heating of the die with its 
charge cannot be carried much above 500^ C 
without serious weakening of the steel and com 
peHing a reduction of pressure Tlte elertnea! 
heating of the charge in such «niU dies while 
keeping the die cool presents great difRcuities in 
electrical insulation on so- small a scale to siithstand 
intense pressure, hut I think that it might 1 ^ 
accomplished In certain instances 
It has been suggested anth the object of resrhtng 
higher pressures that a small die might be bodifv 
immers^ m a large container Doubtless it could 
be arranged out It would be verv cumbersome to 
work tilth, and would only add about too tons per 
square itteh to the maximum pressure 
A bett^ plan would be to folfow the onnciple of 
the usviaf odpped armour^plarcing projectile and to 
reinforce the rams and ends of the container bv 
tightly fitting copper or bnoim rings around the necks 
of the rstoSf kec^ng the parallel part of the noses 
as short M poaslblc 

When tB operaHon the copper rings svdl be fiattoted 
and squeeeed against the nedu aim ghoolders of the 
ramL and ateo against the ei^ of the container and 
by tM the parts that ordinarily would have 

bear tie maximum ebreie wtO have pert Of thU 
mferred to mer parte not so heavtfv 
jgMi consequentjty tite nuprimuin pceseuire lA 
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Steel IS used as for the barrels of s 
treated by quenching in oil from a 1 

after rough machining Containers , 

with the toickneas of wall equal to the diameter of 
the bore will stand an internal pressure of 40 tor 
per square inch repeated almost indafinitely withoi, 
•enous enlargement of the bore, but 100 tons neces^ 
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«3qmd(e4 against the bom of tbe container, and 
rao^s even thou^ the leather should be 

caxb^sjM by the heat T& bottom pole is elec- 
^ically fOiulated from the container by vulcanised 
fibre washers and a rubber cup-ring, which is pro. 
tected from the heat by magnesite stemming. 

The current is conv^ed fpotn the cMitainer to the 
tq[> pole-pieoe of Ihe oondudtOr by pads of co^r 
gauser which can slide easily against the bore ot the 
container and allow for die expansion of the con- 
ductor. Eiperiments on liquids with this c<mtainer 
under 4400 atmospheres gave the same results as my 
former eicperhnentt under saoo atmospheres. 

Fig. 3 snows the container arranged to melt graphite 
under pressure by resistance heating. Hem the cluuge 
is graphite, and Is divided by the bridge or ring made 
^pressed calcined magnesia or of titanium oxide. 
The bore of the container is electrically insulated from 
the graphite by layers of asbestos, millboard, and 
mica. 

(To be conitnued.) 


UNIVERSITY AND EDUCATIONAL 
INTELUGENCE. 

Cambridox.— N otice has been given that there will 
be an examination for the recently instituted diploma 
In psychological medicine: Part f. next October, 
nart il. next December. 

OxFoxD.^On Tuesday, February 17, the preamble 
of a statute providing that women may be matriculated 
and admittM to degrees in the University passed 
Congregation without a division. 

Tfib report recently issued of the Committee for 
Rural Economy shows a large increase in the number 
f students. The Michadmas term began with 
00 students, of whom 123 were working at 
culture and yy at forestry Lectures have been given 
>n various subjects connected with agriculture, in- 
cluding UHirses on forest and agricuUurm botany, live- 
stock, principles of cultivation, soils and manures, 
^gether with the history of agriculture and agrIcuU 
:ural economics. Practical laboratory work has been 
provided, and classes have been held at the Universit> 
|ann. 

F A vote will be token In Convocation on the question 
>f Greek in Responsions on Tuesday, March 3. No 
urther amendment being now possible, the statute 
vUl have to be passed qc reject^ as it now stands 
dany will regret that tb^cbance of an agreed statute 
vas lost by the opposition of those who objected to 
he retention of the Greek language as a pmliminary 
requirement even for the final literary and classical 
ftwtilnatlons. The defenders of Gredc were willing 
o gnnt exemption to all students of natural science 
w mathematki, as well as to ah passmen, but this 
iqncession failed to sat^fv their opponents. 


A COUKBE of tisrae free publk lectures on Fermat’s 
Sit theorem will fid given by Mr. L- J- Mordeli at the 
Urkbddc Otikgfi oq March 10, ty, and 34 at q o’clock. 
Idcets of adnaftslon ofe obMnable from the secrc- 
erv of the ooUege. 


,Tni annupl meeting of the Aaeodation of Technical 
ttidtottons wfn be held on Friday and Saturday, 
Mruary 37 and s8, at the Cordwalhers* HMl, 
^^on» BAJ*_The proceedings wW ccmunetice 


at 


m |>M rrkby jAiarnlnf , wlwn the president* 
er C|tt0e* vB deliver Me praii; 
Weqliitkme wfl) be raboiHted deetlnft 
penildQi end eeinHee lar teechws in tedmieel 
itfone, Md pipen edlf^be rend bjr Nr, A. Menu* 
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bridge on Technical Schools and their Part in relation 
to .^uU Education, Dr R. S. Clay on Sdudarshlppp 
and Mr. H J. Tailor on £>av Connnuation Schools. 

Thr following scholarships will be offered for 
competition by the Institution of Naval ArchU 
tects this year :-^aval Archtieciute : \ ickers 

1 1^. ^ annum!, Hawthorn Leslie (150!. per annum), 
Icmn Samuel White (looi. per annum), and Denny 
751. per annum) Manne Engineering* R. L. Scott 
t^. per annum) and Denny (75I. per annum) These 
scholarships are open to’ British apprentices or 
students, and are tenable (subject to the regulaticms 
governing each scholarship) for three years at one or 
^1 of the following educational establishments 
Glasgow Universttv, Durham Universitv (Xrmstrong 
Coliege), Liverpool Unlvmity, Rovat Naval Collet 
(Greenwich), and Citv and Guilds (Engineering) Col- 
lege (London). Full particulars may be obtained 
from the Secretary, Institution of Naval Architects, 
5 Adeiphi Terrace, London, W.C 3. 

\n inaugural lecture on ''The Universities and the 
Training of Teachers,” delivered at Oxford last 
October by Mr. F. J. R Hendy, the Director of 
Training in the University, has been published by 
the Clarendon Press in pamphlet form. Mr. Hendy 
deals briefiv with the conditions of the new Education 
\ct atkl the qualities which will be required for those 
who are to carry out its provisions for senior elemen- 
tary, secondary, and continuation schools. In par- 
ticular, he dwells on the necessity for teachers of a 
wider and less specialised knowledge, men and women 
who can take all but the highest work in two, or 
even three, kindred subjects. The valuable influence 
of the form-master is something which has tended to 
disappear from secondary education in recent years, 
and it should be one of the duties of the training edr 
leges to restore it, at the same time avoiding the 
danger of superficiality by dividing the subjects of 
iitudy vertically rather than horizontally, so that, 
instead of going half-way in two or three honours’ 
subjects, a student should go the whole wav in a 
section of each. Some sug^tive remarks are made 
on the subjects of method and psvcholog\, words 
frequently usari, but often misused; also on the im- 
mense growth of the administrative side of educa- 
tional work and the comparativelv small expansion 
of the professional or teaching side The L^nlversity 
Press luis done a good service In putting this lecture 
within the reach of all concerned with the supply of 
men and women for the teaching profession. 


SOCIETIES AND ACADEMIES* 

I ONDOK 

Osdsgkal Society, February 4 ~ Mr. O. 
I..amplugh, president, in the chair —J A. Ooaffas; 
Geological sections through the Andes of Peru and 
Bolivia : il , from the Port of Mollendo to the Inam- 
bori River. The paper gives a description of a geo. 
logical section across the Andes of southern rtryt^ 
from the port of Mollendo to the Inambari River, 9 
tributary of the Madre de Dios, The deflection of the 
Pacific coast4ine of South America north Of Arica 
towards the north-west brings to Hght a zone of 
andeot granite and enelss comparable with the rodu 
of the coastal Cordillera of Chiie. These rocks are 
shqwn to be of “alkaline” hfpe, and are contrasted 
wifli tlw “calcit” granodiorfW fonnihg the batho- 
Hdc core of the western Cordillera. It is suggested 
that their formation preceded thi jn|lift of the tdldctf 
chains. The juraMlc sone of noriNm Chile has bem 
almost entirety stripped from die iuHlertylng ptutomh 
core, but its cootimiatlon Hll> 
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thiin one locakty, and in the liiter<^dean region 
atrod^y folded foeaUtferoui bedi of Bujocuui ege are 
found Deneath an unconformable Cretacebus aeries 
The bathohtic core is shown to comprise at least thi«e 
distinct phases of plutonic intrusion reprMented by 
granodlontes, dtontes and ^amellites The volcanic 
cones of the siestern Corditler'i have given rise to 
an extensive senos of lavas and tuffs comparable with 
the M luri River sent s of Bolivia Cretaceous hme 
Doties here take the place of the red g\psiferous sind 
atones farther south and are transgressive on to 
De\onian rocks The latter contain aoundant fossils 
of lomer Hamilton age Ihe post-Creteceous line of 
diontu intrusion formerly ascribed as running 
through Coro Coro and Comanche once more appears 
on the line of section The Permo-C'irboniferoufc 
fauna of Bolivia his not bien dtscn\cred in the dib 
trict here described 

Optical Sscisty 1 ebruar 12 P O Sodth \ rav 
plotter Describes s novel inbtrument for the tracing 
of a rn through a refricting surface J W Prsach 
Hh surfiCL la\er of an opticnl polishing tool Sug 
gests a isl*^^** Wser on the oolishing tool as in effective 
ciuse <f nohshn\g Mrs C H QrMIths Diffraction 
pntUrns in the presinu of sphen^al 'aberrations 
Photi|,raphB in the various planes of the diffriction 
pattern f r an artifl lal star vere taken and measured 
with soheritil nbemtion of varying amounts present 
These photognphii ver txaniined afterwards ivith 
the vipu of determining the rel itive intensities of 
light in the different /ones of th ring interference and 
diffraction p itterns both it the focus ind ctherwise 

Dublin 

Roysl liish Acsdsni) J nu rv 12 Ihe Most Rev 
and Right Hon J H Bornjrd president in the 
chair -J \ McCteUiad ind \ uUasar Further 
observations of the eh ctru ch irgc on ram Different 
sections of the paper deal with the charge on non 
thunderstorm ram thunderstorm rain snow and hail 
There is also a section deihng ivith the size of ram 
drops rhe results agree with earlier observations 
as regards the great excess of positive charge on non 
thun£rstorm ram In the case of thunderstorm rain 
while the charge ptr lubu centimetre is greater the 
excess of positive over nefi,ative is not marked Ram 
drops are seldom greater in volume than 5x10 * cc 
they are usually legs than 1 x 10 ' c c Raindrops less 
than a certain size (oo8x lo-* c c ) are as previously 
found always negntivth charged \a a rule drops 
of this sue give little rainfall but on a few occasions 
precipitation of this type wss quite considerable 
W B WrigM Minor periodicity in glacial retreat 
The terminal moraines of the Killamev and Kenmarc 
district show a marked periodicity in their arrange 
ment occurring at fairly regular intervals of half a 
mile to a mile from one another These moraines are 
themselves cofnposite and break up locallv into 
Mnaller moraines The smMler moraines are pre 
sumed to mark annual retreat stages as m the neighs 
bouHiood of Stockholm— a presumption which gams 
support from the occurrence of an esker >aith seasonal 
mounds between twp of the ma>or stages at Renmaro 
On this basis the major stages mark a 20- to 40-veir 
penodkhv which Is compamble with the climatic 
peHodic^tt establuhed bv Bruckner A much longer 
nerioduitv of ^oo or 600 vears m which an epodi of 
Une ar tbrmmsl moraine formation alternates with an 
eooch rikaractensed bv the absence of such moraine 
(brmati^ ts vagucU indicated by the evidence but 
fiot proM 

26 The Most Rev and Right Hon T H 
B^nard^ president in the chair— Prof A Mmrt 
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and Miss M O Pleed The Dou^ Iks a botoiitfeatl 
and sylvicultural descrlptsoa of ihe various fpeQmjM 
Pseudotsu^ Six species and one variety Were 
mvestigam The microscopical struefura of tlw 
leaves was found to be distinot and constant m aaoh 
speaes, being correlated with the sp^al ritaiaht Ih 
which the tree lives The Colorado and the Oregon 
Douglas firs exemplify this wcll« dfle leaf-anatomy of 
the former showing xerophvtic features which are 
adaptations to the ^ contmental climate of the 
Rocky Mountains These two distinct species (P 
gioiira and P Doagiosit) usually regaroed as of 
only vanetal rank, are treated very fully fhe 
remarkable difference in the odour exhaled oy these 
two trees leu to a chemical examination of the o)la 
distilled from their foliage bv Mr C 1 Bennett 
The delicious fragrance of the Oregon species waa 
found to be due to the presence in the leBf-<dt of 
geraniol pinene being absent The strong turpimtine 
odour of the Colorado species it associa^ with the 
presence m its leaf oil 01 large percentages of pinene 
ind bomvl acetate 


Rayal DvbUa Seclsty Jmuory 27— Dr 1 * Hackett 
in the chair ^Prof J wttsM 1 he arahcatlcm of the 
food unit method to the fattening of cattle 1 hirtv 
years ago N J hjord commented by expenments to 
determine what auintities of several other feeding 
stuffs Wire equivalent to i lb of barley and his hui 
cessors in Denmark and Sweden have i»o developed his 
method that there ib now scarcely a feeding stuff the 
feeding value of which they cannot express in terms 
of barlej which they have retained as the unit Mam 
f ittenin^ experiments have been carried out in Britain 
during the last eighty or ninety yeors but having no 
very general purpose they have ted to no very dcnnitr 
result B> applying Fiord s method to these experi 
ments however the relative efficicnncv of the various 
rations can be approximately determined and sugges 
tions made for improvement in the use of feeding 
stuffv for stock of all kinds — ^Prof H H DIxoa and 
H H Peels Photo svnthesib and the electronic 
theory The modem view of the part played by sensi- 
tisers of the photc^traphic ftlm suf^esU tm hypothcbts 
that green leaf pif^ent which acts as a sensittaer to 
the wave lengths it absorbs loses electrons under the] 
action of the absorbed light This would suggest f 
photoelectric theory for photo-synthesis AccordingK^ 
the photo-electric properties of leaf pigment were 
tested qualiUtively at 6rst bv several methods These 
giving no indication of photoelectric activity under 
the action of light active in photosynthesis a more 
refined quantitative method was employed. TW« 
showed that the number of electrons ejeci^ even 
under intense lUummation from a film of leaf pig* 
ment or from a layer of leaf Mwder fs n^gible ui 
the photo^ynthetic process The result supports tbe 
view that the displacement of electrons which We 
should expect to be the first step m phoCO'arnfliesft 
must be entirely confined within the pigment-coou^ 
of the leaf or even within the molecules of one of 
the pigments and lends no support to the hfpbfiNfri* 
that the pigment bv emitting electrons un^ 
action of light ts able to twld up carbeitotetto 
external to itself ” 


Paws * 

, el ficIsMss, Tamiaty tg— M 
Deslandfes In the choir Batauffi Ht 
tarv solution of linear hvperboHc nkhi 
differential equations— H l>e«^ 
tween the Cretacedus and the tMhne In 
India and the Sudan Dss ato fr” An a 
general chronological lILDfdtosttqiki^ of « 
tUne teattow 1 A famtlv of mSmhm 
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a ^«r«ritial aquation of the tlrat 
Vitttwi iTie tbeoram of M PIcM and 
allaatioiw of M Borel - M i’Ooa^ The 
curvature* round a point on a /surface 
rv ®*P*o**<® niotor* for rarefied atmdsphcre* 
puiodi ATQ bj ni6an8 of ^nioh a 

cffectiv* at high 
IpG CUi^ The advantager of the *vn 
If aititfiohia at very hlgh^ ^^mssure'i At 
%i<^hafe« the number qf passages of the 
fixture over the catalycp necciiarv for com 
Mnahon can be redact to three, and a^ i 
ft, the volutne of the part of the apparatus 
he cUalvht car* be reduted to at leoiit one 
ut currentiv in use in German practice 
hnmonia formed can be tiquefi<^ 
coohhg with water — W \ Nayes jun 
Vron dilutions The Nemst formula 
^ to the polarisation of iron solutions 
vs values proportional to the experimental 
i Matlgaea and E MMast The reversible 
jn of sodium nitrite Sodium nitrite heated to 
^oo* C with oxygon under nrtssure (17^ atmo 
y litres) is almost compUteK oxidised to the nitrite 
•ihe reaction is slow but possibU 1 suitabh cataUst 
may make the read ion of praitical mtircst m the 
s\nthetiu nitrate and nitrite mdustrv —0 Ctaaairaa 
The nversible reaction between sham ind tnolvb 
denum — b Rstfsras Somt obscr\ations on the 
Redoman sea of Brittanx T Csutfgnas Contrihu 
tjon to the studv of the Argentat fault betw een 1 vmou 
tiers and Treignac Tl Coaphi The tauses of the 
elongation of lh< stun of etiolated phnts Wants 
grown in the dark in water contiinin<t the luict ex 
traded from green oinnts do not hue clongattd stems 
but resemble seedlinj^s grown in the light -F Gsia 
Md \ flahi Tht thernal difference's of opposiU 
Sides of a latustral \allev \ GnlUlermaBd Ihi 
evolution of thi chondfiomo m the plant cell R 
“''eaads Alum carmine and its use combined with 
Bhe green in plant histoIog\ Mum c irmine should 
considered as a stain for oeitu materials and not 
" cellulose as usualh believed — O Maageaot The 
dution of the chondnome and plasts in Fucus — 
Afiavi Thf famtiv of the Parodic1!inace*E \ 
and I MacAaltfts The mthroDometne shid\ 
^1-^6 natives of Tunis -J Psilsgrtai The sub fossil 
1 strata of the Tchad low countrv and their significa 
-J Lagsadfs The food of the Madagascan 

P^uary i6 — M Henn Dcslandrcs m the chair — 
^Mags An integrating Pitot tube for measuring 
t Hwage velocity of variable currents The instru 
a diagram of which is given is based on the 
‘"oment of the water flowmg from the upper end 
Pitot tube at the sea level F wUal and 
^ \naphvlaxy due to antipvnn after a 

^ of sensibilisation The case described had 
bntif^rfn monthly for nine jears before any 
arose, then each dose of antip\rin produced 
t enects, localised in the hps \fter seven vears 
" iMs drug, antij^n brunediauK reproduced 
^ The treatment bv which this 

— was cured, following the method 
i» 4eaenb«d>^J Aadrods The photo- 
jement of rolHng resistance I and 
Ipqrtroicopic arrangement for the ttud\ 

M ultra-VKuet The prism and lenses are 
ar, and air absoi^on is prevented by 
^ lldfOlB apparatus In a nigh vacuum 
meant of a Garde pun^ Spark 
metids ^lava been photomiohed 
g jtt of I«A ^nff. 

Lywitrt vmnty of ojudation 
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of nltnc (nude Iht oxidation of nitnc oxide by 
oxygen is a reaction of the third order and the oourso 
of the reaction undergoes no sudden modification when 
half the nitnc oxide is oxidised The vdocity of the 
reaction diminishes as the temperature rises 
MstlgBeA and Mile G Marcbal Some properties of 
sodnun nitrite Detemninations of the melting point 
(376 9^ C ) heat of solution heat of neutraliMtion, 
neat of formation and action on colounng matters 
\n aqueous solution of sodium nitrite at 100® C in 
ox>gen at 50 to 5^ atmospheres remained unoxidiscd 
during five or six hours Platinum black is without 
action as a catalyst — \ KUng D FlersatUi and b 
Jacob The properties of the chlonnited mcthvl car 
bonatts Ml nine possible chlorine substitution pro 
ducts of m(lh\t carbonate base been prepared and 
their ph) sical properties iro gi\en in a table — Ci da 
BsUsy and M Hoadaid Iht ihtmic d properties of 
humus and their utilisation for the protection of com 
bitants igainst isph>xiating gasts Filtration of air 
through about 60 cm of earth containing humus can 
protfct agiinfet chlorim and ohosgem for several 
hours P da 5oiiza C ontribution to the lithological 
study of thf inteiior of Xnf^ola I La Parts The 
beaihm of Glvrc and Ptnthiivii (Morbihnn) 1 
Mesoard lunitions and t un\ periods — Ch Dvfsar 
\ ilu s of tht magnetic clc ments it the \ il Joveux 
ObservatorN on Jmuaiv i tqao I Surgls Con- 
tribution to thi study of the Frankennciae \ 
Vandcl I he dt velot mt nt of tht cooul iling apparatus 
in tht PI morn is undtr tht control of tin. gtnital 
xHnds I ligcr Young frtshwitti stigcs and 
hiologi of the m inne limirti 
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